elCom

Semiconductor, Inc.

TC4421
TC4422

9A HIGH-SPEED MOSFET DRIVERS

FEATURES

m Tough CMOS ™ Construction

m High Peak Output Current...........ocecccvvvvveveeeeeeenn. 9A
m High Continuous Output Current ................ 2A Max
m Fast Rise and Fall Times:

— 30nsec with 4,700pF Load
— 180nsec with 47,000pF Load
Short Internal Delays...........ccccccvveeveeenn. 30nsec Typ.

APPLICATIONS

m Line Drivers for Extra-Heavily-Loaded Lines
Pulse Generators

Driving the Largest MOSFETs and IGBTs
Local Power ON/OFF Switch

Motor and Solenoid Driver

PIN CONFIGURATIONS

Low Output Impedance ...........cccccvvveereeennn. 1.4 Q Typ.

GENERAL DESCRIPTION

The TC4421/4422 are high current buffer/drivers
capable of driving large MOSFETs and IGBTSs.

They are essentially immune to any form of upset
except direct overvoltage or over-dissipation — they can-
not be latched under any conditions within their power and
voltage ratings; they are not subject to damage or improper
operation when up to 5V of ground bounce is present on
their ground terminals; they can accept, without either
damage or logic upset, more than 1A inductive current of
either polarity being forced back into their outputs. In addi-
tion, all terminals are fully protected against up to 4kV of
electrostatic discharge.

The TC4421/4422 inputs may be driven directly from
either TTL or CMOS (3V to 18V). In addition, 300mV of
hysteresis is built into the input, providing noise immunity
and allowing the device to be driven from slowly rising or
falling waveforms.

25 pF

5-Pin TO-220 8-Pin Plastic DIP/CerDIP ORDERING INFORMATION
A4
O Voo [1] 4 4 2] Voo Part No. Package Temperature Range
v weur[zf = fr]outeur TC4421CAT 5-Pin TO-220 0°C to +70°C
TC4421 ne 3] TCA4421 (6] outPuT : ° o
1Caa9> TC4422 TC4421CPA 8-Pin PDIP 0°Cto +70°C
GND E EI GND TC4421EPA 8-Pin PDIP —40°C to +85°C
H H H H H Tab is TC4421MJIA 8-Pin CerDIP - 55°C to+125°C
Common
UL tovop TC4422CAT  5-Pin TO-220 0°C to +70°C
o2z0=22D ; o o
30>0 % NOTE: Duplicate pins must both be connected TC4422CPA 8-Pin PDIP 0°C to +70°C
o for proper operation. TC4422EPA 8-Pin PDIP —40°C to +85°C
NC = No connection TC4422MIA 8-Pin CerDIP  — 55°C t0+125°C
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9A HIGH-SPEED MOSFET DRIVERS

TC4421
TC4422
ABSOLUTE MAXIMUM RATINGS* Operating Temperature (Ambient)
p Dissipation. (T. < 70°C C VErSION ..o 0°Cto +70°C
ow;IrDIP|SS|pat|on, (Ta< ) 230W E Version ......ccccovviineiinicnee e —40°C to +85°C
C Dlﬁ .............................................................. é .OO W M Vers'on _ 550C tO +125OC
5 eg. T0220 """"""""""""""""""""""""""" 1'2W Lead Temperature (10 SEC) ......ccevvvvrerveernneeerneeenen 00°C
b i IIDr'] " L gy e : SUPPIY VOIAGE .....cvveeveceececeeee e, 20V
OW: rP' 'S_?'(gazt;)g ' \SV'Ah_H S) K 1.60W Input Voltage .......cccevvveeeeenne (V,p,+0.3V) to (GND - 5V)
“Pin TO-220 (With Heat Sink) ..........cvsovve : INPUL CUITENE (V) > Vpp) eeveeraeemsaeeneseseeseeeesnnnes 50mA
Derating Factors (To Ambient)
PDIP e 8mw/°C *Static-sensitive device. Unused devices must be stored in conductive
° material. Protect devices from static discharge and static fields. Stresses
CerDIP ........................................................ 6.4mW/°C ahove those listed under "Absolute Maximum Ratings" may cause permas-
5-PIN TO-220 ..o 12mw/°C nent damage to the device. These are stress ratings only and functional
Thermal Impedance (To Case) operation of the device at these or any other conditions above those
5-Pin TO-220 RG).]  sreeereeree s 10°C/W indicated in the operation sections of the specifications is not implied.
Storage Temperature ___________________________ — 65°C to +150°C Exposure to absolute maximum rating conditions for extended periods may
Operating Temperature (Chip) .......ccccveeeiiiiernnnnnn. 150°C affect device reliabiliy.
ELECTRICAL CHARACTERISTICS: Ta=25°C with 4.5V <V <18V unless otherwise specified.
Symbol Parameter Test Conditions Min Typ Max Unit
Input
Vi Logic 1 Input Voltage 2.4 1.8 — \%
Vi Logic 0 Input Voltage — 1.3 0.8 \%
N Input Current 0V <Vin< VoD -10 — 10 HA
Output
VoH High Output Voltage See Figure 1 Vpp—0.025 — — \%
VoL Low Output Voltage See Figure 1 — — 0.025 \%
Ro Output Resistance, High Vpp =18V, lop = 10mA — 1.4 — Q
Ro Output Resistance, Low Vpp =18V, lp = 10mA — 0.9 1.7 Q
Ipk Peak Output Current Vpp = 18V — 9 — A
Ipc Continuous Output Current 10V < Vpp £ 18V, Tp = 25° 2 A
(TC4421/22 CAT only)
IREV Latch-Up Protection Duty Cycle < 2% >1500 — — mA
Withstand Reverse Current t < 300usec
Switching Time (Note 1)
tr Rise Time Figure 1, C_ = 10,000pF — 60 75 nsec
tr Fall Time Figure 1, C_ = 10,000pF — 60 75 nsec
tp1 Delay Time Figure 1 — 30 60 nsec
tp2 Delay Time Figure 1 — 33 60 nsec
Power Supply
Is Power Supply Current ViN =3V — 0.2 1.5 mA
VN =0V — 55 150 HA
Vbp Operating Input Voltage 45 — 18 \%
Input
Vi Logic 1 Input Voltage 2.4 — — \%
Vi Logic O Input Voltage — — 0.8 \%
N Input Current 0V <ViNn< Vb -10 — 10 HA




9A HIGH-SPEED MOSFET DRIVERS

TC4421
TC4422

ELECTRICAL CHARACTERISTICS:

Measured over operating temperature range with 4.5V < Vo< 18V,
unless otherwise specified.

Symbol Parameter Test Conditions Min Typ Max Unit

Input

Vi Logic 1 Input Voltage 2.4 — — \%

Vi Logic O Input Voltage — — 0.8 \%

N Input Current 0V <V|Nn< Vop -10 — 10 HA

Output

VoH High Output Voltage See Figure 1 Vpp— 0.025 — — \%

VoL Low Output Voltage See Figure 1 — — 0.025 \%

Ro Output Resistance, High Vpp =18V, lp = 10mA — 2.4 3.6 w

Ro Output Resistance, Low Vpp =18V, Iop = 10mA — 1.8 2.7 W

Switching Time (Note 1)

tr Rise Time Figure 1, C_ = 10,000pF — 60 120 nsec

tp Fall Time Figure 1, C_ = 10,000pF — 60 120 nsec

tp1 Delay Time Figure 1 — 50 80 nsec

tp2 Delay Time Figure 1 — 65 80 nsec

Power Supply

Is Power Supply Current ViN =3V — 0.45 3 mA
ViN =0V — 0.06 0.2

Vbbp Operating Input Voltage 4.5 — 18 \%

NOTE: 1. Switching times guaranteed by design.

VDD =18V
(o]
— 1
% 0.1 pF
By — — — —
P 5V
INPUT
0.1uF == o= 0.1pF .
ov 410@ tp1 tf
<« »la> —lenlt
2 6 !
INPUT O Dc 0 OUTPUT 18V =——or 0%
~ C = 10,000 pF 10% 10%
TC4421 % L P v —— — 2Nk =
5
INPUT: 100 kHz, square wave,
V toise = tean < 10Nnsec

Figure 1. Switching Time Test Circuit
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9A HIGH-SPEED MOSFET DRIVERS

TC4422
TYPICAL CHARACTERISTICS
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9A HIGH-SPEED MOSFET DRIVERS

TC4421
TC4422

TYPICAL CHARACTERISTICS (Cont.)

Supply Current vs. Capacitive Load

(Vop = 18V)
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9A HIGH-SPEED MOSFET DRIVERS

TC4421
TC4422

TYPICAL CHARACTERISTICS (Cont.)

Propagation Delay vs. Input Amplitude Propagation Delay vs. Temperature
120 T T T 50
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NOTE: The values on this graph represent the loss seen
by the driver during a complete cycle. For the loss J
in a single transition, divide the stated value by 2.
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9A HIGH-SPEED MOSFET DRIVERS

TC4421
TC4422

PACKAGE DIMENSIONS

PIN 1
mrﬂ.rﬂ.[

8-Pin Plastic DIP

260 (6.60)
240 (6.10)
.045 (1.14) 070 (1.78)
0%0.0.76) L " L045 (1.14) 310 (7.87)
|~ .400 (10.16) — . 290 (7.37)
348 (8.84)
200 (5.08) = —
140 (3.56) L 1 040 (1.02)
:020 (0.51) .015 (0.38 o
150 (3.81) } o Eo.zo;"‘ _ \_‘ ___3°MIN.
115 (2.92)
) _»I I__ _—H__ I__ .400 (10.16) |
310 (7.87)
110 (2.79)  .022 (0.56)
.090 (2.29)  .015(0.38)
8-Pin CerDIP
110 (2.79)
090 @ 29)
PIN 1
| |—| | Hﬁ
300 (7 62)
230 (5 84)
|_| L1
.055 (1.40) MAX. —=| L .020 (0.51) MIN.
1400 (10.16) 320 (8.13)
370 (9.40) 290 (7.37)
.040 (1.02)
200 (5.08) {020 (0.51)
160 (4.06)
— T .015 (0.38) .
e R 0w |
' [ A S B
__I I__ LAOO (10.16)
320 (8.13)
.065 (1.65) 020 (0.51)
045 (1.14) .016 (0.41)

Dimensions: inches (mm)




9A HIGH-SPEED MOSFET DRIVERS

TC4422
PACKAGE DIMENSIONS (Cont.)
5-Pin TO-220
.185 (4.70)
165 (4.19)
410 (10.41) 7 ‘_
113 (2.87)  .390 (9.91) 055 (1.40
103 (2.62) | 156 (3.96) ‘045 §1,14§ - ”
| 146 (3.71)
I DIA. T
258 (6.55) |
230 (5.84) | \
i o 7o
.594 (15.09) —-3°-75
569 (14.45) / SPLCS.
11l |._.037 (0.94)
560 (14.22) 1027 (0.69)
518 (13.16)
__||._-020 (0.51)
.012 (0.30)
.072 (1.83)
"I 062 (1.57) — I‘—
115 (2.92)
.273 (6.93) .095 (2.41)
.263 (6.68)
Dimensions: inches (mm)
Sales Offices
TelCom Semiconductor TelCom Semiconductor TelCom Semiconductor H.K. Ltd.
1300 Terra Bella Avenue Austin Product Center 10 Sam Chuk Street, Ground Floor
P.O. Box 7267 9101 Burnet Rd. Suite 214 San Po Kong, Kowloon
Mountain View, CA 94039-7267 Austin, TX 78758 Hong Kong
TEL: 650-968-9241 TEL: 512-873-7100 TEL: 852-2324-0122
FAX: 650-967-1590 FAX: 512-873-8236 FAX: 852-2354-9957

E-Mail: liter@c2smtp.telcom-semi.com Printed in the U.S.A.
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