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Quad, High-Side MOSFET Drivers 

General Description 
The MAX620 /MAX621 incorpora te four MOSFET dr ivers 
a n d a c h a r g e - p u m p h igh-s ide power supp l y to power 
h igh-s ide swi tch ing a n d contro l c i rcui ts. The cha rge 
p u m p del ivers a regu la ted ou tpu t vo l tage 11V greater 
t h a n V c c to t h e d r i v e r s , w h i c h t h e n t r a n s l a t e a 
T T L / C M O S input s igna l to a non inve r t ed ou tpu t that 
s w i n g s f rom g r o u n d to the h igh -s ide vo l tage . The out-
pu t s d r i ve N - c h a n n e l FETs in h igh-s ide or low-s ide 
sw i tch ing app l ica t ions , i nc lud ing a w ide range of line-
a n d ba t te r y -powered app l ica t ions . 

The MAX620/MAX621 are microprocessor compat ib le and 
feature undervo l tage lockout capabi l i ty . This lockout 
feature inhibi ts the FET dr iver ou tpu ts until the h igh-s ide 
vo l tage reaches the p roper level, as i nd i ca ted by a 
Power -Ready output . 

The M A X 6 2 0 requ i res three inexpens ive c h a r g e - p u m p 
capac i to rs . The MAX621 has internal c a p a c i t o r s — n o 
external c o m p o n e n t s are needed . 

Applications 
Portab le Compu te r Bat tery Load M a n a g e m e n t 
H igh-S ide Power, N -Channe l MOSFET Swi tch ing 
Low-S ide Swi tch ing f rom Low Supp ly Vo l tages 
Q u a d - L a t c h i n g Level Translators 
H-ESridge Motor Dr ivers 
S tepper Motor Dr ivers 

Features 
• W i d e Opera t ing Vo l tage R a n g e 
• M i n i m u m C o m p o n e n t C o u n t 
• Output Vol tage Regu la ted to V C c Plus 11V (Typ) 
• L o w Qu iescent Current - 70| jA (Typ) 
• Undervo l tage Lockout 
• P o w e r - R e a d y Output 
• Internal Q u a d Latch 

Ordering Information 
PART TEMP. RANGE PIN-PACKAGE 

M A X 6 2 0 C P N O'C to + 70"C 18 Plast ic DIP 
M A X 6 2 0 C W N O'C to +70°C 18 W i d e SO _| 
M A X 6 2 0 C / D 0"C lo +70°C Dice* | 
M A X 6 2 0 E P N - 4 0 ' C to +85 "C 18 Plast ic DIP 
M A X 6 2 0 E W N -40"C to +85"C 18 W i d e SO 
M A X 6 2 1 C P N O'C to +70 C 18 Plast ic DIP 
M A X 6 2 1 E P N -40°C to + 8 5 C 18 Plast ic DIP | 

*Contact factory for dice specifications. 

Typical Operating Circuit 
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Quad, High-Side MOSFET Drivers 

ABSOLUTE MAXIMUM RATINGS 
Cont inuous Power D iss ipa t ion (TA = +70"C) 

Plastic DIP (derate 8mW/"C above +70°C) 6 4 0 m W 
W i d e SO (dera te 9 52mW/ C above + 7 0 ' C ) 7 6 2 m W 

Opera t i ng Tempera tu re Ranges : 
M A X 6 2 _ C O'C to + 70 C 
M A X 6 2 _ E -4CTC to +85 C 

S to rage Tempera tu re Range -65 'C to + 1 6 0 C 
Lead Tempera tu re (So lder ing. 10 sec ) +300 C 

Stresses beyond 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 beyond those indicated in the operational sections of the specifications is not implied Exposure to 
absoiute maximum rating conditions for extended periods may affect device reliability 

ELECTRICAL CHARACTERISTICS 
( V c c = +5V, TA = TMIN to TMAX, unless o therw ise noted. ) 

P A R A M E T E R S Y M B O L C O N D I T I O N S M I N T Y P M A X U N I T S 
Supp ly Vol tage V c c 4.5 16.5 V 

l O U T = 0 . V c c = 4 . 5 V 
C1 = C 2 = 0 047|iF, C3 = I ^ F 14 5 15 5 17 5 

H igh-S ide Vol tage (Note 1) v + 
l O U T = 0 , V c c = 1 6 . 5 V 
C1 = C2 = 0.01nF, C3 - 1 |uF (Note 2) 26.5 27.5 29.5 

V High-S ide Vol tage (Note 1) 
l O U T = 2 5 0 | i A , V c c = 5 V , 
C1 = C 2 = 0.047nF, C3 = 1|jF 15 16 18 

lOUT = 500| jA, V c c = 16.5V. 
C1 = C2 = 0.01 pF, C 3 = 1 |uF (Note 2) 26.5 27.5 29.5 

Power-Ready Thresho ld P R T lOUT = 100pA Sink (Notes 3, 4) 12.0 13.5 14.5 V 
Power-Ready Output H igh P R O H I S O U R C E = 100^A (Note 4) 3 8 4.7 5.0 V 
Power-Ready Output Low PROL IsiNK = 1mA (Note 4) 0.1 0.4 V 
Swi tch ing F requency f o LOUT = 0, T A = +25"C 70 kHz 

MAX620 
V c c = 5V, 
C1 = C2 = 0,047|aF, C 3 = 1nF, 
T A = +25"C, lOUT = 0 70 500 

Qu iescent Supp ly Current l o MAX621 V c c = 5V, T A = +25"C. OUT = 0 MA Quiescent Supp ly Current l o 

M A X 6 2 0 
V c c = 16,5 V, 
0 1 = C 2 = 0.01 fiF, C3 = 1nF, 
T a = + 2 5 ' C IOUT = 0 (Note 5) 50 350 

MA 

MAX621 V c c = 16.5V, TA = + 2 5 ' C , LOUT = 0 

V c c 17V 
V+ to G N D 30V 
Inputs and Driver Ou tpu t s (GND-0.3V) to (V+ + 0.3V) 
PR Outpu t (GND-0.3V) to ( V c c + 0.3V) 
Con t inuous Driver Ou tpu t Cur rent 2 5 m A 
V + O u t p u t Current ( M A X 6 2 0 Only ) 25mA 

2 / U / J X I / H 



Quad, High-Side MOSFET Drivers 

ELECTRICAL CHARACTERISTICS (continued) 
( V c c = +5V, TA = TMIN to TMAX, unless o therwise noted. ) 

P A R A M E T E R S Y M B O L C O N D I T I O N S MIN T Y P M A X UNITS 

H I G H - S I D E D R I V E R S 
Input Thresho ld Low V T L 0 . 8 V 

nput Thresho ld High V T H 2 4 V 

Input Bias Current IB O V < V I M < 5 V - 1 0 0 1 0 0 nA 

Ch ip Enable Thresho ld Low C E L O 0 . 8 V 

Ch ip Enable Thresho ld H igh C E H I 2 . 4 V 

Min imum CE Pulse Durat ion T C E 1 0 0 5 0 ns 

Pul l -Down Current ICE 1 0 MA 1 

Data-Ho ld Time T D H - 1 0 1 0 ns 

Data Set -Up T ime Tsu 5 0 1 0 0 ns 

Data-Delay T ime T O D V C E = 0 V C L = 12pF 1 5 0 ns 

Driver Output Rise T ime T R CL = 1000pF 1.7 MS 

Driver Output Fall T ime T F CL = 1000pF 2 . 5 MS 

I 
S 

I 
S 

Note 1 : H igh-S ide Vo l tage (V+) is avai lab le only on the M A X 6 2 0 and is measu red with respect to G N D . V+ on the MAX621 is 
measu red at an un loaded output . Capac i to r va lues l isted in the test cond i t ions app ly to the M A X 6 2 0 only 

Note 2: For V c c > +13V, on the M A X 6 2 0 o n l y , u s e C I = C 2 = 0.01( jF, C 3 - 1nF. 
Note 3: Power -Ready Thresho ld is the vo i tage wi th respec t to G N D at V+ w h e n PR sw i tches h igh (PROH = V c c ) . 
Note 4: For the MAX621 , the Power -Ready levels are tes ted at wafer sort only. 
Note 5: The M A X 6 2 0 is tes ted for qu iescen t cur rent at + 1 6 5V us ing C1 = C2 = 0 .047 | iF to min imize test t ime. In normal operat ion 

a b o v e +13V, C1 a n d C2 must not e x c e e d O.OInF. 

Typical Operating Characteristics 

M A X 6 2 0 Q U I E S C E N T S U P P L Y 
C U R R E N T vs. C 3 C A P A C I T A N C E 

1 2 3 4 5 6 7 8 9 10 

C3 CAPACITANCE (nF) 

M A X 6 2 1 M A X I M U M S W I T C H I N G R A T E 
vs . V c c S Y N C H R O N O U S L Y D R I V I N G 

A L L F O U R I N P U T S 

NOTE. THE MAXIMUM SWITCH-
ING RATE OCCURS JUST BELOW 

-THE POINT WHERE DRIVER 
OUTPUT ANDVt LOADING 
PULLS V* TO PRT (Vcc +8 5V). 

7 9 11 13 15 

Vcc (V) 

M A X 6 2 0 M A X I M U M S W I T C H I N G 
R A T E vs . V c c S Y N C H R O N O U S L Y 

D R I V I N G A L L F O U R I N P U T S 

Vcc(V) 

/ k i s i x I s k i 3 



Quad, High-Side MOSFET Drivers 

Typical Operating Characteristics (continued) 

M A X 6 2 0 Q U I E S C E N T S U P P L Y C U R R E N T 
vs. C 3 C A P A C I T O R V A L U E 

1 2 3 4 5 6 7 

C3 CAPACITOR VALUE (pF) 

M A X 6 2 0 V+ vs. loUT 

C1 = C 2 = 
- 0.01 nF 

~ ' c i = C2 = 
0 .022nF 

C1 = C2 = 
0 0 4 7 j j F 

V c c = <12V 
v 4 C3 = 10| jF 
\ | TA = + 2 5 T 

3 4 5 6 7 

l ouT(mA) 

M A X 6 2 0 V+ vs. IQUT 

c n c 2 = 
0 047 | jF 

C1 - C2 -
0 022 M F 

CUC2-
0 .01pF 

0 0 2 0.4 0.6 0.8 1.0 1 2 1.4 1 6 1 8 2 0 

lOUI(mA) 

M A X I M U M S W I T C H I N G R A T E 
vs. C L O A D S I N G L E D R I V E R 

TA = +25 : 'C 1 Vcc = + 5 V | | | | | | 
+N0TE: THE M A X I M U M SWITCH- " 

ING RATE OCCURS JUST 
- B E L O W THE POINT WHERE 

DRIVER OUTPUT LOADING 
: PULLS V+ TO PRT (Vcc + 8.5V). -

M A X 6 2 0 / M A X 6 2 1 D R I V E R R ISE 
A N D F A L L T I M E vs. C L O A D 

M A X 6 2 1 D R I V E R O U T P U T 
R I P P L E vs. V c c 

CLOAD (NF) CLOAD(nF) Vcc (V) 

M A X 6 2 0 M A X I M U M L 0 U T vs. C1 = C 2 

VCC = +5V 
" T a = +25 C • 
_03- 1uF 

ALL DRIVER 
- I N P U T S = 0V -

_ N 0 T E : M A X I M U M IOUT IS THE LOAD 
CURRENT AT THE POINT WHERE V . 

- B E G I N S TO LOSE REGULATION 
I I I I I 

C1 - C 2 CAPACITANCE (nF) 

V c c T O P O W E R - R E A D Y 
H I G H D E L A Y vs. V c c 

M A X 6 2 1 Q U I E S C E N T S U P P L Y 
C U R R E N T vs. V c c 

ALL INPUTS - 0V 
.ALL DRIVER 
OUTPUTS UNLOADED 
Ta^ .25 'C 

3 5 7 9 11 13 15 17 

Vcc (V) 

/ H / 1 X I / H 4 



Quad, High-Side MOSFET Drivers 

.Typical Operating Characteristics (continued) 

M A X 6 2 0 Q U I E S C E N T S U P P L Y 
C U R R E N T vs. V c c 

1.4 

c 
E 1 2 

IZ 

o 0.8 
Cu 
ZD 0 6 

z : 

CO 
0 4 

ZD 
d 0 2 

n 

ft 

(OUT - 0 
- C 3 = 1 | iF 

T A = +25"C 

C1 = C2 - 0 01 | jF 

,C1 = C 2 = 0 .047pF _ 

3 5 7 9 11 13 15 1 / 

VCC(V) 

M A X 6 2 0 / 6 2 1 Q U I E S C E N T S U P P L Y 
C U R R E N T vs. T E M P E R A T U R E 

120 

110 

-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE ( X ) 

M A X 6 2 0 M A X I M U M S W I T C H I N G 
R A T E vs. A D D I T I O N A L V+ 

L O A D C U R R E N T ( lOUT) 

100 1000 10000 

I OUT (juA) 

NOTE: THE M A X I M U M SWITCHING RATE 
OCCURS JUST BELOW THE POINT 
WHERE DRIVER OUTPUT AND Vt 
LOADING PULLS V+ TO PRT (VCC + 8 5V). 

D R I V E R O U T P U T 
S W I T C H I N G W A V E F O R M 

D R I V E R O U T P U T 
S W I T C H I N G W A V E F O R M 

D R I V E R O U T P U T 
S W I T C H I N G W A V E F O R M 

Vcc = +5V 
Ts = + 2 5 C 
CLOAD - 1500pF 

Vcc = +5V 
Ts = + 2 5 C 
CLOAD - 1500pF 

I I 

/ \ 
\ V 

5ns /d i v 

V c c - - 1 5 V 
Ta +25 'C 
CLOA D - 500 3F 

( 
f " 

\ 
f " \ \ 

V 
5 | j s /d i v 
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Quad, High-Side MOSFET Drivers 

Pin Description 

PIN 
N A M E F U N C T I O N 

M A X 6 2 0 M A X 6 2 1 
N A M E F U N C T I O N 

1 1 OUT4 Driver Ou tpu t 4 

2 2 O U T 3 Driver Ou tpu t 3 

3 3 IN3 TTL /CMOS Compa t ib le Input to Driver 3. Connec t to G N D if unused . 

4 4 IN4 TTL /CMOS Compa t ib le Input to Driver 4. Connec t to G N D if unused . 

5 5 CE 
C h i p Enable. Log ic high inhibits input data. Log ic low t ransfers input da ta to the q u a d latch and 
dr iver outputs. CE pulse mus t b e at least 100ns Connec t to G N D for d i rect da ta transfer to 
dr iver outputs. 

6 6 PR Power-Ready Output is a logic h igh equa l to V c c w h e n V+ > ( V c c p lus 8.5V) 
7 7 G N D G r o u n d 
8 V+ H igh-s ide vo l tage out. Equal to approx imate ly V c c Pius 11V. 

8 C 2 + Internal ly c o n n e c t e d to seconda ry c h a r g e - p u m p capaci tor . Make no connec t ion to this pin. 

9 C 2 + Posit ive terminal to seconda ry c h a r g e - p u m p capaci tor . Connec t to 0.047| jF capaci tor . 
For V c c > 13V, connec t to 0.01 jiF. 

9 C1- Internall ly c o n n e c t e d to pr imary c h a r g e - p u m p capaci tor . Make no connec t ion to this pin. 

10 C1- Negat i ve terminal to pr imary c h a r g e - p u m p capaci tor . Connec t to 0 .047| jF capac i to r 
For V c c > 13V, connec t to 0.01 nF. 

10-12 C1 + Internal ly c o n n e c t e d to pr imary c h a r g e - p u m p capaci tor . M a k e no connec t ion to these pins 

11 C1 + Posit ive terminal to pr imary c h a r g e - p u m p capaci tor . Connec t to 0 .047| jF capac i to r 
For V c c > 13V, connec t to 0.01 nF. 

12 13 VCC Supp ly Vol tage. Connec t to posi t ive supply. 

13 C2- Negat i ve terminal to seconda ry c h a r g e - p u m p capac i tor . Connec t to 0 047| jF capaci tor . 
For V c c > 13V, connec t to 0.01 (jF. 

14 14 I.C. Internal Connect ion . M a k e no connec t ion to this pin. 
15 15 IN1 TTL /CMOS Compa t i b l e Input to Driver 1. Connec t to G N D if unused 
16 16 IN2 TTL /CMOS Compa t i b l e Input to Driver 2. Connec t to G N D if unused . 
17 17 O U T 2 Driver Ou tpu t 2 

18 18 OUT1 Driver Ou tpu t 1 

6 • n y j x i y n 



Quad, High-Side MOSFET Drivers 

LEVELTRWSLATOR D R ' V E R ' N P U T LEVEL TRANSLATOR Q U A D LATCH 

C1 C2 

Figure 1. MAX620/MAX621 Functional Diagram 

Detailed Description 
Figure 1 s h o w s the M A X 6 2 0 / M A X 6 2 1 func t i ona l d i a g r a m . 
A r egu la ted mu l t i - s tage c h a r g e p u m p s u p p l i e s four M O S -
FET dr i ve rs w i th V c c p lus 11V for d r i v ing ex te rna l M O S -
FETS (F igure 2). The log ic inputs to the four d r i ve rs are 
s to red in a q u a d latch. Da ta is l a t ched by pu l l ing CE h igh. 
A n u n d e r v o l t a g e lockout fea tu re p r e v e n t s the dr iver out -
pu ts f rom g o i n g h igh unti l V + r e a c h e s the p o w e r - r e a d y 
t h r e s h o l d (PRT) v o l t a g e ( V c c p lus 8.5V) a n d V c c is 
g rea te r t han +3V. 

The Dual Charge Pump 
The h i g h - s i d e vo l t age of a p p r o x i m a t e l y 11V a b o v e V c c 
is g e n e r a t e d by a mu l t i - s tage c h a r g e p u m p (F igure 2). 
A l t h o u g h the c h a r g e p u m p is c a p a b l e of mu l t i p l y ing V c c 
by u p to four t imes, the ou tpu t is r egu la ted to V c c p lus 
11V by an internal f e e d b a c k c i rcu i t . T h e c h a r g e p u m p 
t yp i ca l l y o p e r a t e s at 70kHz , bu t regu la tes by pu l se -sk ip -
p ing , W h e n V + e x c e e d s V c c p lus 11V, the c h a r g e p u m p 
shu ts off. As V + fal ls b e l o w V c c p lus 11V, the c h a r g e 
p u m p tu rns on. 

The MOSFET Drivers 
The four M O S F E T dr i ve rs level shif t T T L / C M O S inpu t 
s igna ls to ou tpu t levels that sw i t ch b e t w e e n g r o u n d a n d 
V c c p lus 11V. T h e s e ou tpu t s c a n d r i ve N - c h a n n e l p o w e r 
MOSFETs in e i ther h i gh -s i de or l ow-s ide s w i t c h i n g a p -

TWO-STAGE CHARGE PUMP 

Figure 2. MAX620/MAX621 Charge Pump Block Diagram 

/ H / J X I / H 7 



Quad, High-Side MOSFET Drivers 

i 
I 

CM 

i 

p l i ca t ions (a b r i d g e a r r a n g e m e n t w o u l d con ta in two h igh-
s ide a n d t w o low-s ide N - c h a n n e l M O S F E T s w i t c h e s — 
see F igure 4). 

Data Input Latch 
The dr iver o u t p u t s are s e p a r a t e d f rom the d a ta inpu ts b y 
a g u a d latch. W h e n CE is pu l l ed low, the la tch b e c o m e s 
t ranspa ren t a n d d a t a t rans fers d i rec t ly to the ou tpu ts . 
W h e n CE g o e s h igh, the la tch en te rs ho ld m o d e a n d n e w 
input da ta is not t rans fe r red to the dr iver ou tpu ts . 
Input d a t a m u s t be va l id typ ica l l y 100ns be fo re the r is ing 
e d g e of CE, a n d he ld for 10ns ( m a x over t e m p ) . T h e 
m i n i m u m CE pu lse w id th is 100ns (F igure 3). If l a t ched 
ope ra t i on is not requ i red , c o n n e c t CE to G N D . 

tCE 

INPUT -
DATA 

( IN1- IN4) 

tSLI •»*" IDH -

DRIVER 
OUTPUTS 

Figure 3. Digital Interface Timing Diagram 

Undervoltage Latch Inhibit 
If Vcc fal ls be low +3V d u e to a p o w e r fa i lure or wh i le 
p o w e r i n g d o w n , or V+ fal ls b e l o w Vcc p lus 8.5V, the q u a d 
latch immed ia te l y resets, f o r c i n g the dr iver ou tpu ts low. 
The q u a d la tch rema ins reset unti l Vcc r ises a b o v e +3V 
with the h igh -s i de vo l tage p resen t . Th is p reven ts the 
la tch f rom b e i n g c o r r u p t e d w i th e r roneous da ta in a 
m o m e n t a r y p o w e r fa i lure by ensu r i ng that it wi l l be reset. 

Undervoltage Detector 
The M A X 6 2 0 / M A X 6 2 1 e a c h con ta in an u n d e r v o l t a g e 
de tec to r , w h i c h f o r ces all d r iver o u t p u t s low w h e n the 
h igh -s i de vo l tage (V+) is less than the PRT or w h e n Vcc 
is less than +3V. Th is ensu res that the ex te rna l N - c h a n n e l 
MOSFET p o w e r t rans is to rs have su f f i c ien t g a te d r i ve to 
o p e r a t e w i thou t d i ss ipa t i ng e x c e s s i v e power . On p o w e r -
up, the q u a d la tch rema ins reset unti l the c h a r g e p u m p 
boos ts the h igh -s ide vo l t age to the PRT. As soon as V+ 
r eaches the PRT, the u n d e r v o l t a g e lockout d i sab les , the 
q u a d latch is e n a b l e d , a n d Power R e a d y (PR) g o e s h igh. 

The u n d e r v o l t a g e lockout fea ture a lso fo rces the dr iver 
ou tpu t s low if V+ is p u l l e d b e l o w PRT, e .g . , if the dr iver 
ou tpu t (s ) or V+ a re o v e r l o a d e d . 

Power-Ready Output 
The M A X 6 2 0 / M A X 6 2 1 's PR ou tpu t is a d i rec t ex tens ion 
of the u n d e r v o l t a g e lockout feature. W h e n p o w e r is 
a p p l i e d , PR rema ins a log ic low unti l V+ r e a c h e s the PRT 
a n d Vcc e x c e e d s +3V. The PR ou tpu t h igh level is Vcc. 

Capacitor Selection for the MAX620 
C a p a c i t o r t y p e is not cr i t ica l for the M A X 6 2 0 . Howeve r , 
if ope ra t i on w i th Vcc e x c e e d i n g +13V is e x p e c t e d , C1 
a n d C 2 mus t b e no g rea te r than 0 .01 |iF. La rger va lue 
c a p a c i t o r s , wi th Vcc a b o v e +13V, d iss ipate excess ive 
energy in the internal sw i tches dur ing c h a r g e - p u m p cyc les. 

Sourcing Current From V+ 
(MAX620 Only) 

A small amount of current may be sourced f rom V+ (pin 8) to 
drive other circuitry. The a m o u n t of cu r ren t is a f unc t i on of 
Vcc, the ga te c a p a c i t a n c e of all M O S F E T s b e i n g dr iven, 
a n d t h e d r i v e r s w i t c h i n g ra te ( " M A X 6 2 0 M a x i m u m 
S w i t c h i n g Ra te vs. A d d i t i o n a l V+ L o a d Cur ren t , " Typical 
Operating Characteristics). 

T h e M A X 6 2 0 V+ ou tpu t is not internal ly shor t -c i rcu i t 
p ro tec ted . In app l i ca t i ons w h e r e V+ is s u s c e p t i b l e to 
shor t c i r cu i t i ng , ex te rna l ou tpu t shor t -c i rcu i t p ro tec t i on 
mus t be p rov i ded . A c c o m p l i s h this by c o n n e c t i n g a 
resistor b e t w e e n V+ a n d the load to limit the V+ cu r ren t 
to less than 25mA. The resistor va lue is d e t e r m i n e d by 
the fo l l ow ing fo rmu la : 

R C L > 
V C C 

2 5 m A 

Application Information 
Data Input Transition Time 

The M A X 6 2 0 / M A X 6 2 1 are m i c r o p r o c e s s o r c o m p a t i b l e 
a n d easy to in ter face. Howeve r , the dr iver input v o l t a g e 
must not rema in b e t w e e n VIL a n d VIH for m o r e t han 
500ns . In c l o c k e d d a t a - b u s sys tems , th is is mos t eas i ly 
a c c o m p l i s h e d by se t t ing d a t a on the dr iver input l ines 
be fo re c l o c k i n g CE low. Howeve r , most C M O S a n d TTL 
g a t e s mee t t he 5 0 0 n s t rans i t ion s p e e d requ i remen t . 
C o n n e c t u n u s e d dr iver inpu ts to G N D . 

Maximum Driver Switching Rate 
T h e m a x i m u m dr iver s w i t c h i n g rate o c c u r s w h e n l o a d i n g 
c a u s e s V+ to fall to the PRT (Vcc p lus 8.5V) a n d the dr iver 
o u t p u t s g o low. It is a f u n c t i o n of t h e to ta l g a t e 
c a p a c i t a n c e of all MOSFETs b e i n g d r i ven a n d the max i -
m u m a v a i l a b l e c h a r g e - p u m p o u t p u t c u r r e n t at a g i v e n 
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Quad, High-Side MOSFET Drivers 

s u p p l y vo l tage. For examp le , for Vcc = +5V w i th no 
ex te rna l l oad on V+ , the m a x i m u m s w i t c h i n g rate wh i l e 
d r i v i ng four 1 5 0 0 p F l oads is 1 5 k H z for t he M A X 6 2 0 (C1 
= C 2 = 0.047 | iF) a n d 1 4 k H z for t h e M A X 6 2 1 ( "Max i -
m u m S w i t c h i n g Ra te vs . Vcc," Typical Operating 
Characteristics). 

Typical Application Circuits 
H-Bridge Motor Driver 

Figure 4 s h o w s a M A X 6 2 0 d r i v ing an H - b r i d g e sw i t ch that 
cont ro ls the d i rec t ion of a +5V D C motor . By t o g g l i n g 
b e t w e e n the F O R W A R D a n d REVERSE inputs as shown , 
e a c h MOSFET d r i ve r -ou tpu t pair tu rns on its a s s o c i a t e d 
MOSFET pair , w h i c h p a s s e s cur ren t t h r o u g h the motor , 
c a u s i n g rotat ion in the d e s i r e d d i rec t ion . In o r d e r to 
p reven t all four M O S F E T s f rom s w i t c h i n g on at o n c e , the 
FORWARD/REVERSE inputs s h ou ld b e u p d a t e d be fo re 
c l o c k i n g CE low. Of course , F O R W A R D a n d REVERSE 
must not be asse r ted s imu l taneous ly . D o not use a 
s u p p l y vo l t age that wi l l c a u s e the g a t e d r ive to e x c e e d 
the abso lu te m a x i m u m g a t e - t o - sou r c e vo l t age of the 
low-s ide sw i tch . 

Stepper Motor Driver 
A M A X 6 2 0 , c l ock sou rce , pu l se con t ro l ne twork , a n d 
t rans lator logic f o rm a c o m p l e t e s t e p p e r moto r dr iver 

(F igure 5). T T L / C M O S s igna ls f rom the log ic ne twork are 
t rans la ted to h i gh -s i de levels that d r i ve four N - c h a n n e l 
p o w e r MOSFETs , s u p p l y i n g cur ren t to e a c h of four s tep -
per moto r phases . D iodes p r o v i d e a d i s c h a r g e cu r ren t 
pa th for the s t e p p e r moto r w i n d i n g s . 

Logic-Controlled, +5V Regulated Power 
Distribution 

A MAX620 , L M 1 0 re fe rence a n d o p - a m p c o m b i n a t i o n , 
a n d an IRFZ40 N - c h a n n e l M O S F E T c o m p r i s e an u l t ra- low 
d r o p o u t +5V regu la tor that s u p p l i e s p o w e r to four IRFZ40 
h igh -s i de s w i t c h e s (F igure 6). 
W h e n the p o w e r s w i t c h , Sp, is c l o s e d , V + q u i c k l y 
p u m p s u p to V c c p lus 11V. PR r e m a i n s low a n d h o l d s 
t he o u t p u t of t h e + 5 V regu la to r nea r z e r o unti l V + has 
r e a c h e d t he PRT, ( V c c p l us 8 . 5 V - 4 m s typ ) . A t the 
s a m e t ime, t he u n d e r v o l t a g e l ockou t f e a t u r e of t he 
M A X 6 2 0 f o r c e s t he d r i ve r o u t p u t s low unt i l t he PRT is 
r e a c h e d . C a p a c i t o r C 4 s u p p r e s s e s l o a d - s w i t c h i n g 
t rans ien ts . Its s ize d e p e n d s o n the l a rges t l o a d b e i n g 
s w i t c h e d . Wi th C 4 = 1000 | iF , t he p e a k t r ans i en t for a 
1A s w i t c h e d l o a d is less t h a n 1 5 0 m V . 

The c i rcu i t p r o v i d e s a s ing le c o n t i n u o u s + 5 V ou tpu t a n d 
four s w i t c h e d + 5 V s u p p l y l ines. The regu la to r is c a p a b l e 
of s u p p l y i n g severa l a m p s w i th a t yp i ca l d r o p o u t vo l t age 
of 2 8 m V at 1A (Q1= IRFZ40 ) . 

Figure 4. H-Bridge DC Motor Controiier 
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Figure 5. Four-Phase Stepper Motor Drive System 
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Figure 6. Logic-Controlled, +5V Regulated Power Distribution System 
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Chip Topography 

(2.134 m m ) 

N O T E : C o n n e c t s u b s t r a t e t o V + 

M A X 6 2 0 t r a n s i s t o r c o u n t : 3 0 3 

Package Information 
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