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(derate linearly above 50°C by

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vop to GNOD . .

18V Maximum Chip Temperature .

Storage Temperature

Lead Temperature (Soldering 10 seconds) . .

+150°C

-55°C to 160°C

. +300°C

operation of the device at these or any other conditions above those indicated iri the operational sections of the specification is not implied. Exposure o absolute
maximum rating conditions for extended periods may affect the device reliability.

ELECTRICAL CHARACTERISTICS (Vpp = 15V, Over Temperature, unless otherwxsgﬂed.)

[ PARAMETER

SYMBOL CONDITIONS MIN TYP MAX | UNITS 1
Logic 1 Input Voltage Voo = 4.5V 0 17V 2.0 v
Logic O Input Voltage Voo = 4.5V to 17V 0.8 \
Input Current Vin = OVio 15V -0.1 0.1 uA J
Output High Voltage Vob = 15V, No load 14.95 \Y
- = -~ = - — — — t
Output Low Voltage Voo = 15V, No load 0.05 \
Vin= ViL lour = +10mA Ta = 25°C 4 10 ‘ \]
ViN = Vin, lout = -10mA, Ta = 25°C 4 12
Output Resistance Rout Vin = Vi lout = +10MA 6 12 Q J
ViN = Vi, louT = -10mA 6 13 _‘
Vin = +3V, both inputs, Ta = 25°C 7 {
Vin = 0V, both inputs, Ta = 25°C 0.4
Power Supply Current loo Viy = +3V, both inputs 8 ’ mA ‘
Vin = OV, both inputs 0.4 “l
) Figure 1, CLoap = 1InF, Ta = 25°C 20 30
Delay Time Figure 1. Cloap = 1nF 25 40 } [
- Figure 1, CLoap = 1nF, Ta = 25°C 25 50 4’
Delay Time Figure 1, CLoap = 1nF 30 60 ‘ s r
. Figure 1, Cloap = 1nF, Ta = 25°C 20 30 /
Rise Time Figure 1, CLoap = 1nF 25 40 ‘ ‘
- Figure 1, CLoan = 1nF, Ta = 25°C 20 30 ]
Fall Time (Note 1) | Figure 1. Croan = 1nF 25 w0 \
Note 1: Switching times guaranteed by design, not tested.
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Dual Power MOSFET Driver

Typical Operating Characteristics
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Introduction Circuit Description

The ICL7667 is a dual inverting power MOSFET driver. lts
delay times are nearly independent of Vpp. The high
current output inverters can rapidly charge and dis-
charge the gate capacitance of even the largest power
MOSFETs. Since the ICL7667's inputs are CMOS, very
little current is required to interface to the ICL7667. Al-
though the ICL7667 has an input that is easy to drive, the
input must never be allowed to stay between Vin and ViL
for more than 50ns.

Other potential applications include charge pump volt-
age inverters and charge pump voltage multipliers.

VA X1 /v

The input stage of the ICL7667 consists of a large N
channel transistor with a 2mA current source as a pull-up
device. The second stage inverter has a feedback device
to provide some hysteresis for cleaner input switching.
The output stage is a very large inverter with separate
gate drives to minimize crowbar current through the
supplies. The simplicity of the circuit allows for very fast
delay and switching times. Unused inputs should always
be connected to ground to minimize supply current.
Paralleling outputs can be done by tying both inputs
together and tying both outputs together.
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Dual Power MOSFET Driver

Supply Bypassing
and Grounding

Supply bypassing and grounding are extremely impor-
tant with the ICL7667 product as the peak currents (both
supply and output) are >1 amp. Ground drops are a form
of negative feedback with inverters and wili degrade the
delay and transition time of the ICL7667. The suggested
bypass capacitors are a 4.7uF (low ESR) capacitor in
parallel with a 0.1pF ceramic capacitor. These should be
mounted as close as possible to the ICL7667. Use a
ground plane if possible, or use separate ground returns
for the inputs and outputs.

Output Ringing

Ringing is a common problem with large dV/dt and/or
large AC currents. Some preventative suggestions are:

1.} Use a small resistor 5-20Q in series with the output.
(This will unfortunately degrade the output transition
times);

2.) Reduce the inductance of the ground by using a
ground plane;

3.) Use lower ESR capacitors to bypass the ICL7667.
Power Dissipation

The power dissipation of the ICL7667 consists of three
parts:

1.) Inputinverter losses;
2.) Crowbar current through the output devices;
3.) Output current (either capacitive or resistive).

The sum of these is the total power dissipation and must
be kept below the maximum power dissipation listed for
the package.

The Input inverter losses come from the DC current in the
input inverter. This current is 0.4mA when both inputs are
low and 4mA when both inputs are high.

The Crowbar current through the output devices is the
current "glitch” when the output is making a transition.
This current is large (approximately 100mA) but lasts for
only a few nanoseconds. It generally is a small portion of
the total supply current unless the switching frequency is
high and the capacitive load is very small (< 100pF).

The Output current can be resistive current (example,
driving an LED) or capacitive current (example, driving
the gate of a power MOSFET). The ICL7667 power when
driving a ground referenced resistive load is:

P = D x Rongax) X ILoap®

where D is the percentage of time the ICL7667 output
pulls high, Rongmax) is the maximum on resistance of the
ICL7667 with Vin = ViH, and ILOAD is the load current
flowing into the ICL7667.

If the output load is capacitive, then the power is:
P = CLoap x Von’ x FREQ

where Croap is the capacitive load, Voo is the ICL7667
supply, and FREQ is the toggle frequency.

Chip Topography
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