“"TELEDYNE
TC4423
COMPONENTS TC4423

TC4425
3A DUAL HIGH-SPEED MOSFET DRIVERS
FEATURES
W Tough CMOS™ Construction B Matched Rise/Fall Times
B Latch-Up Protected: Will Withstand 1.5A Reverse B Logic High Input, Any Voltage ............... 2.4V to Vpp
Current B Logic Input Threshold Independent of Supply
W Logic Input Will Withstand Negative Swing Up Voltage
to 5V M Low Supply Current
B ESD Protected .........ocneciieniininircenecnncenenennens — With Logic "1" Input c....coomvcrinrrennrenees 3.5mA
M High Peak Output Current — With Logic "0" Input .... ...350 pA
B Wide Operating Range ........c.ccceeeceeee 4.5Vto 18V B Low Input Impedance .........ccccoervuveenecesnannes 3.5W Typ ﬂ
M High Capacitive Load H Output Voltage Swing to Within 25 mV of Ground
Drive Capability ........cceoreencrcenncs 1800 pF in 25 ns or Vpp
H Short Delay TiMes .....ccoecveecererrcicniennennnes <40 ns Typ H Pinouts Same as TC1426/27/28; TC4426/27/28
B Consistent Delay Times With Changes in Supply B Available in Inverting, Noninverting, and
Voltage Differential Configurations

FUNCTIONAL DIAGRAM
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(EACHINPUT) NOTES: 1. TC4425 has one inverting and one noninverting driver.

2. Ground any unused driver input.
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TC4423
TC4424
TC4425

3A DUAL HIGH-SPEED
MOSFET DRIVERS

GENERAL DESCRIPTION

The TC4423/4424/4425 are CMOS buffer/drivers built
using Teledyne Components' new Tough CMOS process.
They are higher output current versions of the new TC4426/
4427/4428 buffer/drivers, which, in turn, are improved ver-
sions of the earlier TC426/427/428 series. All three families
are pin-compatible. The TC4423/4424/4425 drivers are
capable of giving reliable service in far more demanding
electrical environments than their antecedents. They will not
latch up underany conditions within their power and voltage

states to ensure the MOSFET's intended state will not be
affected, even by large transients.

The TC4423/4424/4425 design has taken into account
five years of field use (and abuse) of our earlier parts, with
the goal of making these drivers immune to all forms of
improper operation known fromthat period, except exceeding
the breakdown voltage and power dissipation ratings. We
believe we have succeeded.

ratings. They are not subject to damage, even when upto 5V ORDERING INFORMATION
of noise spiking (of either polarity) occurs on the ground pin. Temperature
They can accept, without either damage or logic upset, up Part No. Package Range
to 1.§A of reverse current (of lether polarity) being forced TC2423C0E 16-Pin SO Wida 0°C 10 +70°C
back into their outputs. All terminals are also fully protected TC4423CPA 5-Pin Plastic DIP °C1o170°C
against up to 4 kV of electrostatic discharge. ~in Flastic o o n
As a result, the TC4423/4424/4425 drivers are much | C44231JA 8-Pin CerDIP —25 Cto +85°C
easier to use, more flexible in operation, and much more ~ 1C4423MJA S'P'"_ CerDIP. -56°Cto +126°C
forgiving than any other drivers (CMOS or bipolar) currently ~ TC4423EOE 16-Pin SO Wide —40°C to +85°C
available. Because they are fabricated in CMOS, they =~ TC4423EPA 8-Pin Plastic DIP —40°Cto +85°C
dissipate a minimum of power and provide rail-to-rail voltage ~ TC4424COE 16-Pin SO Wide 0°C to +70°C
swingstobetter ensure the logic state of any load they drive.  TC4424CPA 8-Pin Plastic DIP 0°C to +70°C
Although primarily intendedfor drivingpower MOSFETs,  TCa424lJA 8-Pin CerDIP -25°C to +85°C
the TC4423/4424/4425 drivers are equally well-suited to  TGz42aMJA 8-Pin CerDIP 55°C 10 +125°C
dri\{ing any other Iogd (capacitivg, resistive, or in_ductive) TC4424EQE 16-Pin SO Wide —40°C to +85°C
which 'eq“"gsfas'?w "T‘Pﬁ_da”c,e dr "’el;"apab'“fl h'ghh Pe?‘lk TC4424EPA 8-Pin Plastic DIP Z40°C o +85°C
currents an fa swnc_: ing times. ~or example, heavily TC4425COE 16-Pin SO Wide 0°C to +70°C
loaded clocklines, coaxial cables, or piezoelectric transduc- TCa425CPA 8-Pin Plastic DIP 0°C 1o +70°C
ers can all be driven from the TC4423/4424/4425. The only +in Mastic - o+ D
known limitation on loading is the total power dissipated in | C44251A 8-Pin CerDIP _205 Cto +85°C
the driver must be kept within the maximum power dissipa- 1 C4425MJA 8-Pin CerDIP —55°C to +125°C
tion limits of the package. TC4425EQE 16-Pin SO Wide —40°C to +85°C
As MOSFET drivers, the TC4423/4424/4425 can easily TC4425EPA 8-Pin Plastic DIP -40°C to +85°C
switch 1800 pF gate capacitances in under 30 ns, and
provide low enough impedances in both the ON and OFF
PIN CONFIGURATIONS
16-Pin SO Wide M:S 44'24 “:5
Ne [T 1 16 | JNC NC NC
INA [ 2] 15 | ] GUTA OUTA OUTA BPinDIP 4423 4424 4425
NC 3 14 | |OUTA OUTA OUTA v v v
(T3] <™ Ncli] e [e]NC  NC NC
GND 4 N 13 ] l VDD VDD Vobp —
TC4423 INA[2] OUTA OUTA OUTA
GND [ ] 5] TCA424 2] Jvop Voo Vop TC4423
GND [ 3] [6lvop Voo VoD
Ne [T 8 TC4425 [T T] 6078 ouTe ouTe TC4424
INB[4] Tcas2s |SiOUTB outB outB
INB[ [ 7 10] [5UTB OuTB OUTB
NC I | 8 9 | NC NC NC
NC = NO CONNECTION

NOTE: Duplicate pins must both be connected for proper operation.




3A DUAL HIGH-SPEED
MOSFET DRIVERS TC4423

TCA424
TC4425

ABSOLUTE MAXIMUM RATINGS

Supply Voltage ... Package Power Dissipation

Input Voltage, INAorINB ... 1000 i T
Maximum Chip Temperature .... PDIP
Storage Temperature Range .. SLOPE = -8 mW/°C
Lead Temperature (Soldering, 10 sec).................. +300°C 800
Package Thermal Resistance CerDIP
CerDIP Rgyp - ocooveenennes ..150°C/W \ SLOPE = 6.4 mWrFC |
CerDIP Rgy.c. ...55°C/W 800
d AN
. £ \\
SOIC RGJ-C vvvvvvvrvereeverrreeeere oo 75°C/W 400 N N
Operating Temperature Range
C Version ... 0°C to +70°C soIc \\
| Version.... —25°C fo +85°C 200 [—— SLOPE = -4 mW/°C
E Version .. ...—40°C to +85°C \
M Version..........cccccevcrinnrmevninceneannne -55°C to +125°C
Power Dissipation 0
Plastic DIP .......ooueevemreerirneeenre s 1000 mW 25 50 7s 100 125 150
CIDIP .. 800 mW AMBIENT TEMPERATURE (*C)
SOIC ...t 500 mW

Static-sensitive device. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields. Stresses
above those listed under Absolute Maximum Ratings may cause
permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions above
thosa indicated in the operational sections of the specifications is not
implied. Exposure to Absolute Maximum Rating Conditions for extended
periods may affect device reliability.

ELECTRICAL CHARACTERISTICS: T, = +25°C with 4.5V < Vpp < 18V, unless otherwise specified.

Symbol Parameter Test Conditions Min | Typ ‘ Max | Unit
Input
Vou Logic 1 High Input Voltage 2.4 —_ —_ \
Vi Logic 0 Low Input Voltage —_ -— 0.8 \
Iin Input Current oV = Viy = Vpp -1 — 1 nA
Output
Von High Output Voltage Vpo—0.025 — — \
VoL Low QOutput Voltage — — 0.025 | V
Ro Output Resistance, High lout=10 mA, Vpp = 18V — 2.8 5 Q
Ro Output Resistance, |ow loutr=10 mA, Vpp = 18V — 35 5 Q
Ipk Peak Output Current — 3 — A
lpev Latch-Up Protection Duty Cycle < 2% 1.5 — — A
Withstand Reverse Current t= 300 s
Switching Time (Note 1)
R Rise Time Figure 1, C|_= 1800 pF — 23 35 ns
1 Fall Time Figure 1, C_ = 1800 pF — 25 35 ns
to1 Delay Time Figure 1, C_ = 1800 pF — 33 75 ns
102 Delay Time Figure 1, C| = 1800 pF — 38 75 ns
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3A DUAL HIGH-SPEED

TC4423 MOSFET DRIVERS
TC4424
TC4425
ELECTRICAL CHARACTERISTICS:
Over operating temperature range with 4.5V < Vpp < 18V, unless otherwise specified.
Symbol Parameter Test Conditions Min l Typ { Max l Unit
Input
Vi Logic 1 High Input Voltage 2.4 — — \
Vi Logic 0 Low input Voltage —_ —_ 0.8 \
IIN Input Current 0V <Vns=Vpp -10 —_ 10 pA
Output
Vou High Output Voltage Vop—0.025 — — Vv
VoL Low Output Voltage — — 0.025| V
Ro Output Resistance, High lout = 10 MA, Vpp = 18V — 3.7 8 Q
Ro Output Resistance, Low loutr = 10 MA, Vpp = 18V — 4.3 8 Q
lpk Peak Output Current — 3 — A
IREV Latch-Up Protection Duty Cycle = 2% 1.5 — — A
Withstand Reverse Current t = 300 us
Switching Time (Note 1)
th Rise Time Figure 1, C_ = 1800 pF —_ 28 60 ns
tF Fall Time Figure 1, C = 1800 pF — 32 60 ns
D1 Delay Time Figure 1, G, = 1800 pF — 32 100 | ns
to2 Delay Time Figure 1, C_ = 1800 pF — 38 100 ns
Power Supply
Is Power Supply Current Vin = 3V (Both Inputs) — 2 3.5 mA
Vin = OV (Both Inputs) — 0.2 0.3 mA
NOTE: 1. Switching times guaranteed by design.
Test Circuit O Vpp =16V Test Circuit Q@ Vpp=16V
T F L 1
Wiha T~ 01 iF CERAMIC T e T 0.1 uF CERAMIC
= MKS-2 = = MKS2 =
INPUT O >o———rooun>ur INPUT G 3 OUTPUT
Cp = 1800 pF Cy_ = 1800 pF
2 :_E 2 i -
AN -
U Tcas2s "™ tcasza
(1/2 TC4425) (1/2 TC4425)
L
BV — = — e, ey - — — — — —
+5V 90%
INPUT INPUT
0.4V 0.4V 10%
|
T T T T aow N 90%
16V =y . 90% 0
OUTPUT OUTPUT - 1R > \ [
N 0% 10%
ov

Figure 1 Inverting Driver Switching Time
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Figure 2 Noninverting Driver Switching Time




3A DUAL HIGH-SPEED
MOSFET DRIVERS

TC4423
TC4424
TC4425

TYPICAL CHARACTERISTICS CURVES

Rise Time vs Supply Voltage
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Fall Time vs Supply Voltage
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3A DUAL HIGH-SPEED
TC4423 MOSFET DRIVERS
TC4424
TC4425

TYPICAL CHARACTERISTICS CURVES (Cont.)

Propagation Delay Time vs Supply Voltage Delay Time vs Temperature
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3A DUAL HIGH-SPEED
MOSFET DRIVERS

TC4423
TC4424
TC4425

SUPPLY CURRENT CHARACTERISTICS (Load on Single Output Only)

Supply Current vs Capacitive Load
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Supply Current vs Frequency
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