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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

BULLETIN NO. DL-S 7312045, SEPTEMBER 1973

LINEAR
INTEGRATED CIRCUITS

e Stable Threshold Level e Threshold Hysteresis
e Low Input Current e Wide Supply Voltage Range
e High Output Sink Current Capability

description

The SN72560 is a precision level detector intended for applications that require a Schmitt-trigger function. The
detector has excellent voltage and temperature stability and an internal voltage reference for the input threshold level.
For the SN72560 only; the reference-voltage pin is available for external adjustment of the positive-going threshold
voltage level.

The SN72D560 is a dual precision level detector, each half of which is electrically similar to SN72560. Both the
SN 72560 and SN72D560 are characterized for operation from 0°C to 70°C.

terminal assignments

SN72560 SN72560 SN72D560 SN72D560
L PLUG-IN PACKAGE P DUAL-IN-LINE L PLUG-IN PACKAGE P DUAL-IN-LINE
(TOP VIEW) PACKAGE (TOP VIEW) (TOP VIEW) PACKAGE (TQP VIEW)

ALL TERMINALS ARE INSULATED
FROM THE CASE

ALL TERMINALS ARE INSULATED

FROM THE CASE

DETECTOR NO. 2
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Resistor values shown are nominal and in ohms.
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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (see Note 1) e e e e e e e e e e e s s 7V
Inputvoltage (seeNote 1) . . . . . . . . . . .. Vee
Output voltage {see Note 1) T LV,
Output sink current e e e e e e e s e s e e e e s e e e s e s s .. 180mA
Continuous total dissipation at (or below) 25°C free-air temperature {see Note 2) . . . . . . .+ . . . 800mW
Operating free-air temperature range S e e e e . . ... ... .. .. ... 0Ct70C
Storage temperaturerange . . . . . . . . . . . . .. ... .. .. ... .... —gBCto150°C
Lead temperature 1/16 inch from case for 60 seconds: L. package s e 4w . . . ... 300°C
Lead temperature 1/16 inch from case for 10 seconds: P package . . . e e e e e . 260°C

NOTES: 1. Allvoltage values are with respect to the network ground terminal.
2. For operation above 25°C free-air temperature refer to Dissipation Derating Curve, Figure 3. This rating for the L package
requires a heat sink that provides a thermai resistance from case to free-air, Rgca, of not more than 96°C/W.

recommended operating conditions
MIN NOM MAX UNIT

Supplyvoltage, Ve . . . . . . . . . .. ... .. .. ... .. ... 25 5 7 Vv
Low-level cutput current, I e e e e e e e e e e e e 48 mA
Operating free-air temperature, TA . . . . . . . . . « « o v v e 4] 70 °c
electrical characteristics over recommended operating free-air temperature range, Vcg = 5V
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
VT1+ Positive-going threshold voltaget 2.8 3 3.2 \'
Ratio of positive-going threshold
VT4+/V Veg=25Vto7V 0.6
T+VCC valtage to supply valtage cc
A Negative-going threshald voltaget 04 0.6 0.8 \%
Input current below
IT+ V=275V, Output on 2 30 nA

positive-going threshold voitage
{nput current above

Iy— V=1V, Output off 1.2
¥ negative-going threshold voitage ! b LA
10(off) Off-state output current V=4V, Vo=25V 10 HA
Vo(on) On-state output voltage V=0, Ip =48 mA 0.2 0.4 v
IcCloff) Supply current, output off {each detector) V=4V 4.8 6.5 mA
IcClon)  Supply current, output on (each detector) V=0 10 15 mA
1Pusiti\w-going threshold voltage, V1,4, is the input voitage level at which the output changes state as the input voltage is increased.
tNenativs—going threshoid voitage, V1_, is the input voltage level at which the output changes state as the input voltage is decreased.
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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

TYPICAL CHARACTERISTICS
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THERMAL INFORMATION

DISSIPATION DERATING CURVE
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FIGURE 3

NOTE 3: This rating for the L package requires a heat sink that provides a thermal resistance from case to free-air, Rgca. of not more than
95°C/W.

TYPICAL APPLICATION DATA

The SN72560 and SN72D560 perform the function of a Schmitt trigger circuit. The logic function is noninverting and
has a wide hysteresis between the positive-going and negative-going threshold voltage levels (see Figure 4).

Operation of the SN72560 and SN72D560 is specified at a Vcc of 5V, although 2.5-V to 7-V supply operation is
possible. The devices can be used with popular logic systems (such as Series 654/74 TTL) and standard battery voltages.

Figure 5 is used to illustrate operation of the SN72560 and SN72D560 circuits. The input stage is a differential
amplifier composed of Q1, Q2, Q3, and Q4. The input signal is applied at the base of Q1 while the base of Q2 is
connected to an internal reference voltage determined by resistors R4 and R5 and Vcc: Vref = Voc*R5/(R4 +R5).
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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

TYPICAL APPLICATION DATA
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FIGURE 5-FUNCTIONAL CIRCUIT DIAGRAM

If the base of Q1 is less positive than the base of Q2, Q2 conducts and causes Q4, Q5, Q7, Q8, and the output.
transistor, Q9, to conduct. Transistors Q2 and Q5 share the current in emitter resistor R1. Since Q1 does not conduct,
Q3 and Q6 do not conduct. There is no base current in Q1, and therefore no current required from the input source. A
very high input impedance therefore exists. Since Q2 is conducting, a small voltage drop exists across R3 due to Q2
base current.

If the input voltage is increased, Q1 does not conduct until the input voltage (base voltage of Q1) approaches the base
voltage of Q2. Current is then switched from the emitters of Q2 and Q5 to the emitter of Q1. Conduction in Q1 causes
current to flow in Q3 and Q6 which results in additional voltage drop in R3 and therefore a reduction in the base
voltage of Q2. This positive feedback accelerates switching action and causes conduction to rapidly cease in Q2, Q4,
Q5, Q7, @8, and the output transistor, Q9. Conduction in Q6 causes the base of Q2 to assume a voltage (approximately
0.6 V) much lower than the original reference voltage {approximately 3 V). This results in hysteresis between the
positive-going and negative-going threshold levels.

T SN72560 only
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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

TYPICAL APPLICATION DATA

After switching occurs, the base current of Q1 increases to a somewhat higher value than just below threshold because
of higher Q1 operating currents. Once the positive-going threshold level (=~ 3 V) has been reached, the input voltage
must be reduced to the negative-going threshold level {~ 0.6 V) before switching back to the original state will occur.
Figure 4 illustrates the threshold levels of the SN72560 and SN72D560. Because the input current increases after the
positive-going threshold voltage level has been exceeded, the input voltage will be reduced by an amount dependent on
the source resistance. |f the reduced input voltage is not below the negative-going threshold voltage level, a stable state
will exist. If the source resistance is too high, oscillation or periodic switching may occur.

The positive-going threshold voltage level (VT4) is guaranteed to be 3.00 + 0.20 volts at a Vege of B V. It is also
approximately 60% of the supply volitage over the supply voltage range of 2.5V to 7 V. With a resistor-capacitor
network as illustrated in Figure 7, a VT4+/V g ratio of 60% results in a timed interval of approximately RC seconds,
independent of the Vcc level. Since the input current is nominally 2 nA just below the VT+ level, very large values of
R and/or large values of C may be used to achieve long-timed intervals. The duration of the timed interval may be
greatly increased (at the expense of accuracy) by using a P-N-P transistor as shown in Figure 11 in a
capacitance-multiplication technique. The timed interval is, however, sensitive to variations in the hrg of the P-N-P
transistor. Also for any of the timing applications, very-low-leakage capacitors are necessary for accurate operation.

The low input current (30 nA maximum for I1+) and high output sink current (160 mA maximum) make the SN72560
or SN72D560 excellent in applications of interfacing between low-level systems and TTL systems where precision level
detection is required. The output is capable of sinking up to a maximum of 160 mA with a TTL-compatible on-state
voltage of 0.4 V maximum guaranteed at a sink current of 48 mA. With an appropriate output pufl-up resistor
(R = 2k to 5 V), a fan-out of approximately 30 Series 74 TTL loads can be accomodated.

In addition to applications interfacing with TTL systems, the SN725660 and SN72D560 find application in driving
relays, lamps, solenoids, thyristors (SCRs and triacs}, and other peripheral devices.
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TYPES SN72560, SN72D560
PRECISION LEVEL DETECTORS

TYPICAL APPLICATION DATA
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
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