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High-Speed, 6A Single MOSFET Drivers

it www.sztdbdt.com Q

HAoSiE - 2slm/&
. . e Design
semiconductor device e research and development
manufacturer e production
® andsales



TSR

Tudi Semiconductor

s
Features TOP VIEW
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Motor Controllers GND [ 4) '\I’\'AAXXT‘Z‘;;’ 5| GND
Pin-Diode Drivers i

General Description

The MAX4420,MAX4429 and MXT429 are single-output MOSFET drivers designed to translate
TTL/CMOS inputs to high-voitage/high-current outputs.The low 1.5Q out-put impedance and 6A
peak current output allow them to rapidly switch high-capacitance power MOSFETSs,im-proving
efficiency

A40ns delay timeand a 25nsrise orfall time(while driving 2500pF to 18V)minimize power losses
during MOSFET switching transitions.

The MAX4420/MAX4429/MXT429 interface easily with either CMOS or bipolar switch-mode
controllers because their logic inputs draw under 10pA.The outputs swing to within 25mV of
GND or the power-supply rail,which can be 4.5V to 18V for the MAX4420/MAX4429,and 7V to
18V for the MXT429.

Power-supply quiescent current is typically 45pA and 450uA for logic input low and high,
respectively.The MAX4420 has a non inverting output.The MAX4429 and MXT429 have inverting
outputs.

For dual drivers,refer to the MAX626/MAX627/MAX628 and MAX4426/MAX4427/MAX4428 data
sheets.
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Typical Operating Circuit
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ABSOLUTE MAXIMUM RATINGS
Supply Voltage Vbp to GND
Input Voltage VIN
Continuous Power Dissipation (TA = +70°C)

+20V
0.3V to (Vpp + 0.3V)

Operating Temperature Ranges:
MAX442 C__, MXT429C__
MAX442 E__, MXT429E__

Plastic DIP (derate 9.09mW/°C above +70°C) ... ... 727TmW MAX442_MJA, MXT420MJA ... ... ... .. ..
SO (derate 5.88mW/°C above +70°C) ....... ... .. 471mW Storage Temperature Range .. ... .. ... ...
CERDIP (derate 8.00mW/°C above +70°C) ... ..... 640mW Lead Temperature {soldering. 10sec) . ..

Stresses beyond those listed under "Absolute Maximum Ratings' may cause permanent damage to the device

. 0Cto+70C
-40'Cto +85'C

55 Cto+125C
-65Cto+160C

+300°C

These are stress ratings only. and functional

operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not impliecd. Expostuze to
absolute maximum rating conditions for extended periods may affect device retiability.

ELECTRICAL CHARACTERISTICS

(MAX4420/MAX4429 Vpp = +4.5V to +18V, MXT429 Vpp = +7V to +18V, Ta = TMIN to TMAX. unless otherwise noted.)

MAX4420/MAX4429 MXT429 |
PARAMETER SYMBOL CONDITIONS UNITS
‘ MIN TYP MAX MIN TYP MAX ‘
Operating Range VDD 4.5 w7 1% v
| Ta=+25C 045 15 045 50
VIN = 3V -
TA = TMIN to TMAX 3.0 120
Power Supply Current (DD i . mA
" oV Ta=+25C 0.045 0.150 0.045 0.5
IN =
| TA = TMIN to TMAX 0.400 10
Logic 1 Input Voltage ViH 24 2.4 \Y
Logic O Input Voltage ViL 0.8 0.8 \Y ‘
IN Leakage Current lIN VIN = OV to VDD N +10 +10 HA
Output High Voltage VOH No load VoD - 25 VpD - 25 mV
Output Low Voltage VoL No load 25 25 mv.
Peak Output Current lout Vpp = 18V Ta=+25C 6 6 A I
Vpp = 18V, Ta=+25"C 1.5 2.5 15
Output Resistance Rourt louT = 10mMA, ‘ o Q
VIN=0.8Vor24V! TA=TMINtO TMAX 5.0
) ) Ta =+25C 25 30 25 35 |
Rise Time (Note 1) iR Figure 1 = ns ‘
Ta = TMIN to TmAX 60 70
‘ TA = +25C 25 30 25 35
Fall Time (Note 1) tF Figure 1 i ns
TA = TMIN to Tmax 6o | 70
. Ta=+25C 38 60 35 75
D1 Figure 1 —_ _
, TA = TMIN to TMAX 100 100 ‘
Delay Time (Note 1) : — i
, Ta=+25"C 40 60 40 75 i
tp2 Figure 1
TA = TMmIN to TMAX 100 120

Note 1: Switching times guaranteed by design, not tested.

See Figure 1 for timing measurement circuit, Vpp = 18V
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Figure 1. Switching-Time Measurement Circuit

Applications Information

The MAX4420/MAX4429/MXT429 have easy-to-drive in-
puts. However, the input must not be allowed to stay
between ViH and V)L for more than 500ns. The power
supply (VDD) inputs must always be tied together, as
should the outputs (OUT).

Supply bypassing and grounding are extremely impor-
tant, as the peak supply and output currents can be
greater than 6A. Ground drops are a form of negative
feedback with inverters, and therefore will degrade the
delay and transition time. Ringing may also be a problem
with large AV/At and/or large AC currents.

Suggested bypass capacitors are a 4.7uF (low ESR)
capacitor in parallel with 0.1uF ceramic capacitors,
mounted as close as possible to the device. Use a
ground plane if possible, or separate ground returns for
inputs and outputs. Ringing can be minimized with a 5Q
resistor in series with the output, but this wili degrade
output transition time.

Power Dissipation

Power dissipation” of the MAX4420/MAX4429/MXT429
consists of:

1) input inverter losses
2) crowbar current through the output devices
3) output current (either capacitive or resistive).

The sum of these must be kept below the maximum
power-dissipation limit.

The DC input inverter losses are typically 45uA when the
input is low and 450pA when the input is high.

The crowbar current through an output device making a
transition is approximately 100mA for a few nanosec-
onds. This is a small portion of the total supply current,
except for high switching frequencies or a small load
capacitance (100pF).

The MAX4420/MAX4429/MXT429 power dissipation
when driving a ground referenced resistive load is:
P = D x RON(max) X ILOAD?

where D is the percentage of time the
MAX4420/MAX4429/MXT429 output pulls high, RON(max)
IS the maximum on resistance of the device with the
output high, and ILOAD is the load current of the
MAX4420/MAX4429/MXT429.

For capacitive loads, the power dissipation is:
P = CLOAD x VDDZ x FREQ

where CLOAD Is the capacitive load, Vpp is the
MAX4420/MAX4429/MXT429 supply voltage, and FREQ
Is the toggle frequency.
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ORDERING INFORMATION

ETHIME S

Order Number Package Package Quantity Or?n'?r:zi:zrk
MAX4420CPA-TUDI DIP8 Tube,50,A box of 2000 MAX4420CPA
MAX4420CSA-TUDI SOP8 Tape,Reel,2500 MAX4420CSA
MAX4420EPA-TUDI DIP8 Tube,50,A box of 2000 MAX4420EPA
MAX4420ESA-TUDI SOP8 Tape,Reel,2500 MAX4420ESA
MAX4429CPA-TUDI DIP8 Tube,50,A box of 2000 MAX4429CPA
MAX4429CSA-TUDI SOP8 Tape,Reel,2500 MAX4429CSA
MAX4429EPA-TUDI DIP8 Tube,50,A box of 2000 MAX4429EPA
MAX4429ESA-TUDI SOP8 Tape,Reel,2500 MAXA4429ESA
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Package SOP8

—/

A2
A

Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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A3
A
[Ho
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O ’\\M
A2
A4

Symbol Min Non Max
A1 6.28 B.a3 6.38
A2 6.33 6.38 6.43
A3 7.52 7.62 Tl
A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
B2 9.20 8.25 9.30
C 557
D 1.52
E 043 0.45 0.47
F 2.54
G 0.25
H 1.54 1.59 1.64
i 3.22 327 332
R 0.20
M1 9° 10° 11°
M2 11° 12° 13°
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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