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High-Speed, 6A Single MOSFET Drivers 

General Description 
The MAX4420 , M A X 4 4 2 9 a n d MXT429 are s ing le -ou tpu t 
MOSFET dr ivers d e s i g n e d to t rans la te T T L / C M O S inputs 
to h igh -vo l tage /h igh -cu r ren t outputs . The low 1 . 5 f i out-
put i m p e d a n c e a n d 6A peak cur ren t ou tpu t a l low t hem 
to rap id ly sw i t ch h i g h - c a p a c i t a n c e p o w e r MOSFETs, im-
p rov i ng e f f i c iency . 

A 40ns de lay t ime a n d a 25ns rise or fall t ime (whi le d r i v ing 
2 5 0 0 p F to 18V) m in im ize p o w e r losses du r i ng MOSFET 
s w i t c h i n g t rans i t ions. 

The M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 in ter face easi ly w i th 
ei ther C M O S or b ipo la r s w i t c h - m o d e cont ro l le rs b e c a u s e 
their log ic inpu ts d raw unde r lO | iA . The ou tpu ts sw ing 
to wi th in 2 5 m V of G N D or the p o w e r - s u p p i y rail, w h i c h 
c a n be 4.5V to 18V for the M A X 4 4 2 0 / M A X 4 4 2 9 , a n d 7V 
to 18V for the MXT429 . 

Power - supp l y q u i e s c e n t cur ren t is t yp ica l l y 4 5 ^ A and 
450 | iA for logic input low a n d h igh, respect ive ly . The 
M A X 4 4 2 0 has a non inver t ing output . The M A X 4 4 2 9 a n d 
MXT429 have inver t ing ou tpu ts . 

For dua l dr ivers , refer to the M A X 6 2 6 / M A X 6 2 7 / M A X 6 2 8 
a n d M A X 4 4 2 6 / M A X 4 4 2 7 / M A X 4 4 2 8 da ta sheets . 

Applications 
Swi tch ing Power Supp l i es 

D C - D C Conver te rs 

Motor Cont ro l le rs 

P in -D iode Dr ivers 

Pin Configurations 
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Features 
• TTL/CMOS Compatible (IIN < 10nA) 
• 4.5V to 18V Supply Range (MAX4420/MAX4429) 
• 1.5LI Output Resistance 
• 6A Peak Output Current 
• 40ns Delay Time 
• 25ns Rise and Fall Times (2500pF Load) 
• Output Swings to within 25mV of VDD and GND 

Ordering Information 
PART TEMP. RANGE PIN-PACKAGE 

MAX4420CPA O'C to + 70'C 8 Plastic DIP 
MAX4420CSA O'C to + 70"C 8 SO 
MAX4420C/D O'C to +70"C Dice* 

MAX4420EPA -40 C to +85'C 8 Plastic DIP 

MAX4420ESA -40"C to +85 C 8 SO 

MAX4420MJA -55"C to +125"C 8CERDIP** 

M A X 4 4 2 9 C P A O'C to +70 C 8 Plastic DIP 

MAX4429CSA O'C to +70'C 8 SO 

MAX4429C/D O'C to +70"C Dice* 

MAX4429EPA -40 'Cto +85'C 8 Plastic DIP 

MAX4429ESA -40 C to +85 C 8 SO 
MAX4429MJA -55 'Cto + 125 C 8CERDIP" 

Ordering information continued on last page. 
" Dice are specified at Ta = +25 C. 
"Contact factory for availability and processing to MIL-STD-883 

and DESC-SMD 

Typical Operating Circuit 
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High-Speed, 6A Single MOSFET Drivers 
ABSOLUTE MAXIMUM RATINGS 
Supply Voltage VDD to GND +20V 
Input Voltage VIN -0.3V to (VDD + 0.3V) 
Continuous Power Dissipation (TA = +70°C) 

Plastic DIP (derate 9.09mW/°C above+70"C) 727mW 
SO (derate 5.88mW/"C above+70"C) 471mW 
CERDIP (derate S.OOmW/'C above +70"C) 640mW 

Stresses beyond those l/sted 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 beyond those indicated in the operational sections of the specifications is not implied Exposure to 
absolute maximum rating conditions for extended periods may affect devfee reliability. 

Operating Temperature Ranges 
MAX442_C . MXT429C O'C to +70'C 
MAX442_E , MXT429E -40 "C to +85"C 
MAX442_MJA, MXT429MJA -55'C t o+125 'C 

Storage Temperature Range -65'C t o+160 'C 
Lead Temperature (soldering, 10sec) +300'C 

ELECTRICAL CHARACTERISTICS 
( M A X 4 4 2 0 / M A X 4 4 2 9 VDD = + 4 . 5 V to + 1 8 V , M X T 4 2 9 V D D = +7V to +18V, TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS 
MAX4420/MAX4429 

MIN TYP MAX MIN 

MXT429 

TYP MAX 
UNITS 

Operating Range V D D 4 . 5 18 7 18 V 

VIN = 3 V 
TA = +25"C 0 . 4 5 1.5 0 . 4 5 5 . 0 

Power Supply Current IDD 

VIN = 3 V 
TA = TMIN to TMAX 3 . 0 12 0 

mA Power Supply Current IDD 

VIN = 0 V 
TA = +25"C 0 . 0 4 5 0 . 1 5 0 0 . 0 4 5 0 5 

mA 

VIN = 0 V 
TA = TMIN t o TMAX 0 . 4 0 0 1.0 

Logic 1 Input Voltage VlH 2 . 4 2 4 V 

Logic 0 Input Voltage VLL 0 . 8 0 8 V 

IN Leakage Current llN VIN = ov to VDD ± 1 0 ± 1 0 PA 

Output High Voltage V O H No load V D D - 25 V D D - 25 M V 

Output Low Voltage V O L No load 25 2 5 M V 

Peak Output Current LOUT V D D = 1 8 V TA = +25'C 6 6 A 

Output Resistance ROUT 
V D D - 18V , TA = +25"C 1.5 2.5 1.5 2 5 

U Output Resistance ROUT l O U T = 1 0 m A , 
VIN = 0 . 8 V or 2 . 4 V TA = TMIN t o TMAX 5 0 5.0 

U 

Rise Time (Note 1) t R Figure 1 
TA - +25'C 25 3 0 2 5 35 

ns Rise Time (Note 1) t R Figure 1 
TA - TMIN t o TMAX 6 0 7 0 

ns 

Fall Time (Note 1) tF Figure 1 
TA = + 2 5 C 25 30 2 5 35 

ns Fall Time (Note 1) tF Figure 1 
TA = TMIN t o TMAX 6 0 7 0 

ns 

t D 1 Figure 1 
TA = +25°C 35 6 0 35 75 

Delay Time (Note 1) 

t D 1 Figure 1 
TA = TMIN t o TMAX 1 0 0 1 0 0 

ns Delay Time (Note 1) 

tD2 Figure 1 
TA = +25"C 4 0 6 0 4 0 7 5 

ns 

tD2 Figure 1 
TA = TMIN t o TMAX 1 0 0 1 2 0 

Note 1 : Switching times guaranteed by design, not tested. See Figure 1 for timing measurement circuit, VDD = 18V 
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High-Speed, 6A Single MOSFET Drivers 

MAX4429 SWITCHING SPEED (INPUT HIGH TO LOW) 

INPUT 

OUTPUT 

Typical Operating Characteristics 
MAX4429 SWITCHING SPEED (INPUT LOW TO HIGH) 

VDD - 4 . 5 V . C L = ffiOOpF, T I M E = 1 0 0 n s / d i v . 
VLN = 5V TO OV, 
T A = +25 C 

V|)D = 4 5 V , C L - 2 5 0 0 p F T I M E - 1 0 0 n s / d i v . 
VlN = OV T O 5 V . 
TA - + 2 5 C 

MAX4429 SWITCHING SPEED (INPUT HIGH TO LOW) MAX4429 SWITCHING SPEED (INPUT LOW TO HIGH) 

INPUT 

OUTPUT O U T P U T 

VDD = 1 8 V , C L = 2 5 0 0 p F , T I M E = 1 0 0 n s / d i v , 
V lN - 5 V TO OV. 
T A = + 2 5 'C 

VDD - 18V . C L = 2 5 0 0 p F , T I M E - 1 0 0 r i s / d i v . 
V i n - O V T O 5V. 
TA - + 2 5 " C 
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High-Speed, 6A Single MOSFET Drivers 
Typical Operating Characteristics (continued) 

RISE AND FALL TIME vs. 
LOAD CAPACITANCE 
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High-Speed, 6A Single MOSFET Drivers 
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Figure 1. Switching-Time Measurement Circuit 

Applications Information 
The M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 have easy- to -d r i ve in-
puts . However , the input must not b e a l l owed to stay 
b e t w e e n V M a n d VIL for mo re than 500ns . The power 
s u p p l y (VDD) inpu ts mus t a lways b e t ied toge ther , as 
shou ld the ou tpu ts (OUT). 

Supp l y b y p a s s i n g a n d g r o u n d i n g are ex t reme ly impor -
tant , as the peak s u p p l y a n d ou tpu t cu r ren ts c a n be 
greater than 6A. G r o u n d d r o p s are a fo rm of nega t i ve 
f e e d b a c k wi th inverters, a n d there fo re will d e g r a d e the 
de lay a n d t ransi t ion t ime. R ing ing m a y a lso b e a p r o b l e m 
wi th la rge AV/At and/or la rge A C cur rents . 

S u g g e s t e d b y p a s s c a p a c i t o r s are a 4 . 7 ^ F ( low ESR) 
c a p a c i t o r in para l le l w i th 0.1 |aF c e r a m i c capac i t o r s , 
m o u n t e d as c lose as poss ib le to the dev ice . U s e a 
g r o u n d p lane if poss ib le , or sepa ra te g r o u n d returns for 
inputs and ou tpu ts . R ing ing c a n be m in im ized wi th a 5£2 
resistor in ser ies wi th the ou tpu t , but th is wil l d e g r a d e 
ou tpu t t ransi t ion t ime. 

Power Dissipation 
Power d iss ipa t ion ' of t he M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 
cons is ts of: 

1) input inverter losses 
2) c rowba r cur ren t t h rough the ou tpu t d e v i c e s 
3) ou tpu t cur ren t (ei ther capac i t i ve or resist ive). 

The s u m of t hese mus t be kept be low the m a x i m u m 
power -d i ss ipa t i on limit. 

The DC input inverter losses are typ ica l l y 4 5 | i A w h e n the 
input is low a n d 450 | iA when the input is h igh. 

The c r o w b a r cu r ren t t h r o u g h an ou tpu t d e v i c e m a k i n g a 
t rans i t ion is app rox ima te l y 1 0 0 m A for a few n a n o s e c -
o n d s . This is a smal l por t ion of the tota l s u p p l y cur rent , 
e x c e p t for h igh sw i t ch ing f r e q u e n c i e s or a smal l l oad 
c a p a c i t a n c e (100pF) , 

T h e M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 p o w e r d i s s i p a t i o n 
w h e n d r i v ing a g r o u n d r e f e r e n c e d resist ive load is: 

P = D X RON(max) X LLOAD2 

w h e r e D is t h e p e r c e n t a g e of time t h e 
M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 ou tpu t pul ls h igh , RoN(max) 
is the m a x i m u m on res is tance of the d e v i c e wi th the 
o u t p u t h i gh , a n d ILOAD is t h e l o a d c u r r e n t of t h e 
M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 . 

For c a p a c i t i v e loads, the p o w e r d i ss ipa t ion is: 

p = CLOAD X VDD 2 X FREQ 

w h e r e CLOAD IS t h e c a p a c i t i v e l o a d , VDD IS t h e 
M A X 4 4 2 0 / M A X 4 4 2 9 / M X T 4 2 9 s u p p l y vo l tage, a n d FREQ 
is the t o g g l e f r e q u e n c y . 
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High-Speed, 6A Single MOSFET Drivers 
Ordering Information (continued) 

PART TEMP. RANGE PIN-PACKAGE 

MXT429CPA 0'C to +7CTC 8 Plastic DIP 

MXT429CSA 0'C to +70"C 8 SO 

MXT429C/D 0"C to +70"C Dice* 

MXT429EPA -40°C to +85"C 8 Plastic DIP 

MXT429ESA -40°C to +85"C 8 SO 

MXT429MJA -55°C to +125"C 8CERDIP" 

Dice are specified at TA - +25'C. 
" Contact factory for availability and processing to MIL-STD-883 

and DESC-SMD. 

Chip Topography 

VDD 
0.080" 

(2.032 mm) 

0.075" 
(1.905 mm) 

TRANSISTOR COUNT: 16; 
SUBSTRATE CONNECTED TO V D D 

Maxim cannot assume responsibility tor use of any circuitry other than circuitry entirety embodied in a Maxim product No circuit patent ticonscs arc - ; • • 
Maxim reserves the right to change the circuitry and specifications without notice a! any time 

6 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600 

© 1992 Maxim Integrated Products Printed USA A / \ A y U J S A is a registered trademark of Maxim Integrated Products. 


