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Driver Circuits

rrhe sources of the following circuits are contained in the Sources section, which begins on page 665. The
figure number in the box of each circuit correlates to the entry in the Sources section.

Op Amp Power Driver

Emitter/Follower LED Driver
Flip-Flop Independent Lamp Driver
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OP AMP POWER DRIVER
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Frequently, the output current of an operational amplifier is inadequate for the application as, for
instance, when a small motor or loudspeaker has to be driven. Normally, this is resolved by adding an
emitter follower to the circuit as shown in Fig. 27-1¢a). Unfortunately, that circuit does not allow the full
supply voltage, U, to be used, because the output voltage of the op amp must always be 1 to 2 V smaller
than + U;. To that must be added the drop across the base-emitter junction of transistors T1 and T2.

The circuit shown in Fig. 27-1(b) (principle) and Fig. 27-1(c) (practical) is a more appropriate solu-
tion: it was designed specifically for driving small motors. Since the output current of the op amp flows
through its supply lines, the driver transistors may also be controlled over these lines.

The value of base-emitter resistors R4 and R5 has been chosen to ensure that in spite of the quiescent
current through the op amp, T1 and T2 are switched off. Resistor R6 limits the output current of the op
amp, If the op amp is a type with guaranteed short-circuit protection, R6 may be replaced by a jump lead.

The output voltage is only 50 to 100 mV (collector-emitter saturation voltage of the driver transistors)
smaller than the supply voltage. When choosing these transistors, it is therefore essential to take into
account the saturation voltage (in addition to the maximum current amplification and power rating).
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OP AMP POWER DRIVER (Cont.}

The value of the resistors in an inverting circuit is calculated from:

and:

where o is the amplification.
In a noninverting circuit (R1 between the —input and ground and the input signal connected to the
+input of the op amp), the amplification is:

R,
= R®Rl+D

and:
R;j < <Re

T+
R, <

where R, is the input impedance of the op amps.
The circuit can be used with discrete (single) op amps only, hecause double or quadruple types in one
package share the supply voltage pins. The setting accuracy of the circuit in Fig. 27-1(c) is better than 1%.

EMITTER/FOLLOWER LED DRIVER
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Using emitter/followers saves parts and simplifies LED driver circuits and generally produces less
loading on logic circuitry.

159



FLIP-FLOP INDEPENDENT LAMP DRIVER
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Assume first that SCR1 is on and SCR2 is off so that C1 is fully charged, with its LMP2 end positive.
The state of the circuit can be changed by pressing $2. As SCR2 turns on, it turns SCR1 off capacitively
via its anode. Capacitor C1 then recharges in the opposite manner (i.e., the left end is now positive). The
state of the circuit can be changed again by pressing S1, thus driving SCR1 on by way of its gate, and
driving SCR2 off capacitively via its anode.

160





