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M54HC4316
M74HC4316

QUAD BILATERAL SWITCH

» HIGH SPEED
trp = 13 ns (TYP.) AT Vcc =5V
» LOW "ON" RESISTANCE:
120 Q TYP. (Voc - VEE =2 V)
50 Q TYP. (Vec- VEE=4.5V)
35 Q TYP. (Ve - VeEe = 9 V)
= WIDE ANALOG INPUT VOLTAGE RANGE: 16V
s LOW CROSSTALK BETWEEN SWITCHES
s FAST SWITCHING
a SINE WAVE DISTORTION
0.020 (TYP.) AT Ve - Ve = 9V
» HIGH NOISE IMMUNITY
Vi = Vi = 28 % Vece (MIN.)
= LOW POWER DISSIPATION
lec = 1pA (MAX.) AT Voe 5V
= PIN AND FUNCTION COMPATIBLE
WITH 4316B

DESCRIPTION

The M54/74HC4316 is a high speed CMOS QUAD
BILATERAL SWITCH fabricated in silicon gate
G?MOS technology. It has high speed performance
combined with true CMOS low power consumption.
HC4316 has four independent analogue switches.
Each switch has two input/output terminals (nl/O,
nO/l and an active high select input (nC).

When the enable input is high all four analog swit-
ches are off. The supply voltage for the digital si-
gnals applied to Voc and GND must be within the
range O to 6 V. The voltage swing on the analogue
Input/Outputs can be between VCC (Positive Limit)
and Vee (Negative Limit). The voltage between Vcc
and Vee must not exceed 12 V.

All input are equipped with protection circuits
against static discharge and transient excess volt-
age.
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(Plastic Package)
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M1R C1R
{Micro Package) (Chip Carrier)

ORDER CODES :
M54HC4316F1R M74HC4316M1R
M74HC4316B1R M74HC4316C1R

(Ceramic Package)

PIN CONNECTIONS (top view) 1
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M54/M74HC4316

1IEC LOGIC SYMBOL

PIN DESCRIPTION

PIN No SYMBOL NAME AND FUNCTION |

| "1,4,10,13 | 11w04 10 Independent inputs/Outputs
3 (7) G1 [2,3,11,12 | 1 to 4 O/l | Independent Qutputs/Inputs
(15) 7 E Enable Inputs (Active LOW)
1c -1 n (2) 15,5, 6, 14 | 1C to 4C | Enable Inputs (Active HIGH)
11/0 (L—b— | ! 10/1 9 Vee Negative Supply Voltage
ae 18 n 3) 8 GND | Ground (0V)
21/0 (4) _n e—>— 20/I 16 Vee Positive Supply Voltage
o 2 L2 50/ h
3170 (0 / TRUTH TABLE
s (U2 n(12)
(13) —— 40/ — SWITCH FUNCTION
41/0 ENABLE | CONTROL
Lc13191 L H ON
L L OFF
H X OFF
LOGIC DIAGRAM
& o wo—fameel o/
IC .
LOG
e "_‘Do—c LEVFL |
CONVERTER
ANALOG
21/0—swiren |— 20/
Ic :
LOG
. H D»—drever I
CONVERTER
s1/0— amoel 5o/
C
] LOGIC |
20 ’_‘Do—c LEVEL
CONVERTER
ANALOG
41/0— swirch [— 40/
C
LOGIC
4C4_Do—o LEVEL |
CONVERTER
LC13220
28 LSy SGS-THOMSON
7’ MICROELECTROMICS

1124



M54/M74HC4316

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 )
Vee - Vee | Supply Voltage -0.51t0 +13 \
Vi COntrol Input Voltage -0.51t0 Vee + 0.5 )
Vio Switch I/0 Voltage Vee -0.5to Vec + 0.5 )

Ik DC Input Diode Current + 20 mA

lok DC Qutput Diode Current + 20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA

lce or lenp | DC Vec or Ground Current + 50 mA
Po Power Dissipation 500 (*) mW
Tsig Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Lyy SGS-THOMSON
Y/ aicrozLECTRONICS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \
VEE Supply Voltage -6t0 0 \

Vce - Vee| Supply Voltage 2t012 Vv
Vi Input Voltage 0to Vee \
Vo Switch 1/0 Voltage Vee to Ve Vv
Top Operating Temperature: M54HC Series -55to +125 °C
M74HC Series -40 to +85 °C
t, b Input Rise and Fall Time Vee=2V 0 to 1000 ns
Vec=45V 0 to 500
Vec=6V 0 to 400
3/8
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M54/M74HC4316

DC SPECIFICATIONS

v ) Test Conditions Value
Symbol Parameter Vee | Vee Ta=25°C -40 to 85 °C |-55 to 125 °C| ynit
54HC and 74HC 74HC | 54HC
MW - " T
o Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViHe High Level 2.0 1.5 1.5 1.5
Control Input 4.5 3.15 3.15 3.15 v
| Voltage 6.0, 42 42 42
Vie | Low Level Control | 2.0 | 0.5 0.5 0.5
Input 45 1.35 1.35 135 | V
Voltage 6.0 1.8 ‘1 1.8 1.8
Ron ON Resistance | 45 |GND Vin = Vil 70 170 200
4.5 | -4.5 |Vio = Vec to Vee 50 | 85 105
60 60 '0=01mA 30 | 70 85 o
2.0 |GND 120 180 215
Vin = Viie —
4.5 |GND|v,0 = Voo or Vee 50 | 80 100
45 [-45| ho=01mA 35 60 75
6.0 | -6.0 20 40 60
ARon | Difference of ON 45 |GND| ViN=Viicor 10 15 20
Resistance 45! .45 Vie 5 10 15 Q
Between Switches 6.0 | -6.0 Vio = Vee 10 Vee 5 10 15
o =01mA
lore | Input/Output 6.0 |[GND| Vos = Vcc or ' 10.06 +0.6 | +2 MA
Leakage Current GND +0.1 +1 +2
{SWITCH OFF) Vis = Vee or
6.0 | -6.0 GND
ViN = ViHe or
ViLe
liz Switch Input 6.0 |GND| Vos = Vcc or +0.06 +0.6 +2 pA
Leakage Current GND +0.1 +1 10
(SWITCH ON, 60 | 60| Yin=Vicor
OUTPUT OPEN) Vine
I Control Input ! 60 | Vi=Vcc or GND 10% | +0.1 +1 " | A
Current ’ o
4/8 LNy SGS-THOMSON
Y4 ricroELECTRONICS
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M54/M74HC4316

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input t; = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
oo | Phase Difference | 2.0 |GND 12 | 30 40 !
Between Input 4.5 |GND 3 6 8
and Output 6.0 G—{ND 3 5 7 ns
|45 .45 2 4 5
6.0 | -6.0 2 4 5
tpzL Qutput Enable 2.0 |[GND| RL=1KQ 56 115 145
tezy | Time (E, G-OUT) | 45 |GND 14 | 23 29
60 |GND 12 | 20 25 ns
45 | -45 13 21 26
6.0 | -6.0 11 18 23
tpLz Output Disable 2.0 |GND| RL = 1KQ 112 | 205 255
tiz | Time (E, C-OUT) | 45 |GND 28 4 51
60 |GND 24 | 35 43 s
45 | -45 24 34 43
6.0 | -6.0 21 29 36
Maximum Control | 2.0 |GND| R = 1KQ 2 f
Input Frequency | 45 |gND |CL=15pF 9 MH
Vour = z
6.0 |GND 172 Veo 11
Cin Input Capacitance 5 10 10 10 pF
Cio Switch Terminal 5
Capacitance 45 45 PF
Cios Feed Through 1
Capacitance 45 +5 | PF
Crp (*) | Power Dissipation | 5.0 GND 16 F
Capacitance P

(") Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cument consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc{opr) = Ceo * Voo * fin + loc

&7

SGS-THOMSON
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M54/M74HCA4316

ANALOG SWITCH CHARACTERISTICS (GND =0 V Ta = 25 °C)

Test Conditions Value
Symbol Parameter Vee | Vee | VIN T Unit
V) | (V) |(Vp-p) Yp-
Sine Wave Distortion 225|225| 4 fn=1KHz R.=10Q C_=50pF |0.025
i (THD) 45 45| 8 0020 %
60|60 11 | 0.018 |
fmax Frequency Response | 2.25|2.25 Adjust fiy voltage to Obtain 0 dBm at Vos. 28
(Switch ON}) 45 | 45 | Increase fin Frequency until dB Meter reads -3dB 42 MHz
6.0 | 6.0 RL=50Q CL=10pF fin=1 KHz sine wave 43
Feedthrough 225|225, Viniscentered at Vec/2. Adjust input for 0 dBm -50
Attenuation (Switch 45| 45 RL=600Q CL=50pF fin = 1 MHz sine -50 dB
OFF) 60 | 6.0 wave 50
Crosstalk (Control 225|225 R.=600Q CL=50pF
Input to Signal Output) | 45 | 4.5 fin = 1 KHz square wave (i = t = 6ns) 5 mv
6.0 (6.0
Crosstalk (Between 225|225 Adjust ViN to Obtain 0 dBm at input -50
Any Switches) 45| 45| AL=600Q C_L=50pF fin=1MHz sine | .59 dB
6.0 | 6.0 wave 50
6/8 (37 SGS-THOMSON
Y1 icroeEcTROMICE
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M54/M74HC4316

SWITCHING CHARACTERISTICS TEST CIRCUIT

CONTROL
tPLz, tPHZ, tPzL, tPzH.

ENABLE
trLz, tPHZ, tPzL, tPzH.

BANDWIDTH AND FEEDTHROUGH
ATTENUATION

6000

5-10350

CROSSTALK BETWEEN ANY TWO
SWITCHES

S-103)

GND (Vss)
CroCio MAXIMUM CONTROL FREQUENCY
<o Vin
AP SH
) ¥ee |
s e —
e P
| L
’lIO OHI !
|
Cl/oﬁ ’E oND | I=C|;o
i . - I
gl
GND (Vss)
Lyy SGS-THOMSON 8
Y/ scromzeTrRomics
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M54/M74HC4316

CHANNEL RESISTANCE (Ron) Icc (Opr.)
Vi-0
— O
{ RLLLYQ)) SR— ENABLE = LOW
v o *gvcc - l
ML N
»——JI- 170 0/1
T YN f |
. | v,
- L_ _G”D___YEEJ Lo .
$-7129 I 5-7130 i_ i
Vx_
Ron: <5 ()
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