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ECG’

Semiconductors

ECG861

Quad Single Pole Analog Sw

Features

¢ Analog signals are not loaded

¢ Constant “ON" rasistance for signals
up to +10 V and 100 kHz

¢ Small signal analog signals to 60 MHz

¢ Break-before-make action: toFr<ton

¢ High open switch isolation at 1.0 MHz:
—~60 dB

¢ Low leakage in "OFF" state: <1.0 nA

e TTL, DTL, RTL compatibility

This device is a monolithic combination of
bipolar and JFET technology producing a one
chip quad JFET switch, The circuit technique
employed maintains a constant resistance
over the analog voltage range of +10 V. The
input is designed to operate from minimum
TTL levels, and switch operation also ensures
a break-before-make action.
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Characteristic Symbdl Rating Unit
Positive/Negative Supply Vee 36 \Y
Reference Voltage ' VEESVRSVce
Logic Input Voltage VR-4.0 VEV|NSVR

+6.0V

Analog Voltage VEESVASVge+6 V

VASVEE+36V
Analog Current (Ia)<20 mA
Power Dissipation (Note 1) Pp §00 mw
Operating Temperature Topg 0to 70 o¢
Storage Temperature Tstg —65to +150 °C
Lead Temperature 300 °C
{Soldering, 10 sec}

Note 1: For operating at high temperature the ECG861 must be derated based on
a +100°C maximum junction temperature and a thermal resistance of

+160°C/W,
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Electrical Characterlstics (T4 =25°C, Voo=+15V, Vgg= ~ 15V, VR =0V unless otherwise specified)

Characteristics Symbol Test Condition Min | Typ | Max | Unit
“ON"" Resistance ' RoN Va=0,Ip=1mA - | 1501 280 | @
“ON" Reslistance Matching RoN - 10 | 50 Q
Match
Analog Range Va +10] +11§ -- Y
Leakage Current in ""ON" Ig(oN)+ | Switch “ON", Vg= - 1031 10| nA
Condition ) Vp=+10V
ID(ON) - | 3130 |nA
Source Current in ‘OFF” Is(OFF) |Switch “OFF”, Vg= | - 1 041 10 | nA
Condition +10V, Vp=-10V
Draln Current in "OFF" ID(OFF) |Switch “OFF"”, Vg= - 10171 1] nA
Condition +10V,Vp=-10V
Logical “1" Input Voltage VINH 20 | - - v
Logical 0" Input Voltage VINL - - 108}V
Logical “1” Input Current lINH VIN=5V - 361 40 | pA
Logical 0" Input Current INL VinN=0.8 - -~ 101} WA
Delay Time “ON" toN Vg=+10V, (Figure 1) | -- | 600 | -- ns
Delay Time ‘OFF" tOFF Vg=+10V, (Figure 1) | -- 90 - ns
Break-Before-Make toN-toFF |Vs=+10V, (Figure 1) | -- 80 -- ns
Source Capacitance CS(OFF) |Switch “OFF”, - |1 40| - | pF
Vg=+10V
Drain Capacitance Cp(OFF) |Switch “OFF", - 130} - pF
Vp=x10V
Active Source and Drain Cs(oN)+ |Switch "ON", - |80} - pF
Capacitance Cpiony [Vs=Vp=0V
"OFF" Isofation ISO(OFF) |Figure 2, Note 2 - | -80] - | dB
Crosstalk CT Figure 2, Note 2 - } —-65] -- dB
Analog Slew Rate SR Note 3 - 50 -~ {V/ips
Disable Current Ibis Figure 3, Note 4 - |106] 15| mA
Negative Supply Current lkg | All Switches “OFF”, - 143} 70 mAa
Vg=1+10V - | 6.0} 10,5 mA
Reference Supply Current IR All Switches “OFF", - 27 | 50 | mA
Vg=x10V
Positive Supply Current lee All Switches "OFF", - 7.0 | 9.0 §{ mA
Vg=+10V

Notes:

2. These parameters are limited by the pin to pin capacitance of the package.
3. This is the analog signal slew rate above which the signal is distorted as a result of finite in-

ternal slew rates.

4. All switches in the device are turned “OFF" by saturating a transistor at the disable node.
The delay, times will be approximately equal to the topy or togf plus the delay introduced by

the external transistor,

5. This graph indicates the analog current at which 1% of the analog current is lost when the
drain is positive with respect to the sourcs,
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Schematic Diagram
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Figure 1. toN, topF Test Circuit and Figure 2. “OFF" Isolation, Crosstalk,,
Waveforms for a Normally Open Switch Small Signal Response
Application Hints “OFF" faster than it will turn “ON’’. This
GENERAL INFORMATION prevents two analog sources from being tran-
The ECG861 is a monolithic quad JFET siently gonnected together during switching,
analog switch with “ON"’ resistances which Th?,sw'tCh?s were designed for appl_ications
are essentially independent of analog voltage which require break-before-make action, no
or analog current. The leakage currents are analog current loss, medium speed switching
typlcally less than 1 nA at 26°C In both the times and moderate analog currents.
“OFE" and “ON" switch states and introduce Because this analog switch is a JFET rather
negligible errors in most applications, Each than CMOS, it does not require speclal
switch Is controlied by minimum TTL logic handling.
levels at its input and is designed to turn
ECG861 47
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LOGIC INPUTS

The lagic input (IN), of each switch, is
referenced to two forward diode drops (1.4 V
at 26°C) from the reference supply (Vp)
which makes it compatible with DTL, RTL,
and TTL logic families, For normal operation,
the logic 0" voltage can range from 0.8 V to
—4.0 V with respect to VR and the logic “1”
voltage can range from 2.0 V to 6.0 V with
respact to VR, provided V| is not greater
than (Voo —2.5 V), If the input voltage is
greater than (Vee —2,6 V), the input current
will Increase. If the input voltage exceeds 6.0
Vor —4.0 V with respect to VR, a resistor in
serles with the input should be used to limit
the input current to less than 100 pA.

ANALOG VOLTAGE AND CURRENT
Analog Volitage

Each switch has a constant “ON" resistance
{Row! for analog voltages form (Vgg+5 V)
to {(Vge —56 V). For analog voltages greater
than (Vg —5 V), the switch will remain ON
independent of the logic input voltage. For -
analog voltages less than (Vgg +6 V), the ON
resistance of the switch will increase.
Although the switch will riot operate normally
when the analog voltage is out of the
previously mentioned range, the source
voltage can go to either (Vgg +36 V) or
{Vee +6 V), whichever is more positive, and
can go as negative as Vg without damage,
The drain {D) voltage can also go to either
{VEE+36 V) or (Vo +6 V), whichever is
more positive, and can go as negative as
(Vge — 38 V) without damage.

Analog Current

With the source (S) positive with respect to
the drain (D}, the Rop is constant for low
analog currents, but will increase at higher
currents {(>6 mA} when the FET enters the
saturation region, Howevar, if the drain is
positive with respect to the source and a
small analog current loss at high analog cur-
rents (Note &) is tolerable, a low Rop can be
malintained for analog currents greater than 5
mA at 25°C,

LEAKAGE CURRENTS

The drain and source leakage currents, in
both the ON and the OFF states of each
switch, are typically less than 1 nA at 25°C
and less than 100 nA at 125°C, As shown in
the typical curves, these leakage currents are
dependent on power supply voltages, analog
voltage, analog cutrent and the source to
drain voltage,

48
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DELAY TIMES

The delay time OFF (topg) is essentially In-
dependent of both the analog voltage and

temperature. The delay time ON (ton) will
decrease as either (Voo — V) decreases or
the temperature decreases.

POWER SUPPLIES

The voltage between the positive supply
{V¢e) and either the negative supply (VEg) or
the reference supply {VR) can be as much as
36 V. To accommodate variations in input
logic reference voltages, VR can range from
VEE to (Ve —4.5 V). Care should be taken
to ensure that the power supply leads for the
device never bacome reversed in polarity or
that the device is never inadvertantly installed
backwards in a test socket. It one of these
conditons occurs, the supplies would zener
an internal diode to an unlimited current; and
result in a damaged device.

SWITCHING TRANSIENTS

When a switch is turned OFF or ON, tran-
sients will appear at the load due to the inter-
nal transient voltage at the gate of the switch
JFET being coupled to the drain and source
by the junction capacitances of the JFET.
The magnitude of these transients is depen-
dent on the load. A lower value Ry produces
a lower transient voltage. A negative tran-
sient oceurs during the delay time ON, while
a positive transient occurs during the delay
time OFF, These transients are relatively
small when compared to faster switch
families,

DISABLE NODE

This node can be used, as shown in Figure 3
to turn all the switchs in the unit off indepen-
dent of logic inputs, Normally, the node
floats fresly at an internal diode drop (=0.7
V) above VR. When the external transistor in
Figure 3 is saturated, the node is pulled very
close to VR and the unit is disabled. Typical-
ly, the current from the node will be less than
1 mA.

Wee

QISASLE

Figure 3. Disable Function
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Typical Applications
Sample and Hold with Reset
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Note: The application circuits for ECG861 show the individual analog switches as single pole
mechanical switches for clarity and simplicity of presentation.
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Typleal Applications (Cont.)

Demultiplexer

Multiplexer/Mixer
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Note: The application circuits for ECG861 show the individual analog switches as single pole
mechanical switches for clarity and simplicity of presentation,
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Typical Applications {Cont.)

Chopper Channel Amplifier
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Note: The application circuits for ECG861 show the individual analog switches as single pole

mechanical switches for clarity and simplicity of presentation,

ECG861 51

This Material Copyrighted By Its Respective Manufacturer

Vour



2

PHILIPS E C 6 INC 17E [ M bb53928 0005047 2 W@ 7-57-/)

Typical Applications {Cont.)

Programmable Integrator with Reset and Hold
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Note: The application circuits for ECG861 show the individual analog switches as single pole
mechanical switches for clarity and simplicity of presentation,
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Typical Applications (Cont.}

ECGY75

DSB Modulator-Demaodulator
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Note: The application circuits for ECG861 show the individual analog switches as single pole
mechanical switches for clarity and simplicity of presentation.
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