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Low-Cost |iP Supervisory Circuits 

with Battery Backup 
General Description 

The M A X 7 0 3 a n d M A X 7 0 4 m i c r o p r o c e s s o r (nP) super -
v isory c i r cu i t s r e d u c e the c o m p l e x i t y a n d n u m b e r of 
c o m p o n e n t s r e q u i r e d to mon i to r p o w e r - s u p p l y a n d bat -
te ry f unc t i ons in ^ P sys tems . T h e s e d e v i c e s s ign i f i cant ly 
i m p r o v e sys tem rel iabi l i ty a n d a c c u r a c y c o m p a r e d to 
s e p a r a t e ICs or d i sc re te c o m p o n e n t s . 

The M A X 7 0 3 / M A X 7 0 4 a re ava i l ab le in 8 -p in DIP a n d SO 
p a c k a g e s a n d p r o v i d e four f unc t i ons : 

1) A n a c t i v e - l o w rese t d u r i n g p o w e r - u p , p o w e r -
d o w n , a n d b r o w n o u t cond i t i ons . 

2) B a t t e r y - b a c k u p s w i t c h i n g for C M O S RAM, C M O S 
uPs, or o ther l ow -power log ic c i rcu i t ry . 

3) A 1 , 2 5 V th resho ld de tec to r for power - fa i l wa rn ing , 
l ow-ba t te ry de tec t i on , or for mon i to r ing a p o w e r 
s u p p l y o ther t han +5V. 

4) A n ac t i ve - l ow manua l - rese t input . 

T h e M A X 7 0 3 a n d M A X 7 0 4 di f fer on ly in their supp ly -vo l t -
a g e mon i to r levels. The M A X 7 0 3 gene ra tes a reset w h e n 
t h e s u p p l y d r o p s b e l o w 4 . 6 5 V , w h i l e t h e M A X 7 0 4 
g e n e r a t e s a reset b e l o w 4.4V. 

Applications 

Features 

C o m p u t e r s 

Cont ro l le rs 

In te l l igent Ins t ruments 

A u t o m o t i v e S y s t e m s 

Cr i t i ca l ixP Power Mon i to r ing 

• B a t t e r y - B a c k u p P o w e r S w i t c h i n g 

• P r e c i s i o n S u p p l y - V o l t a g e M o n i t o r 
4 . 6 5 V ( M A X 7 0 3 ) 
4 . 4 0 V ( M A X 7 0 4 ) 

• 2 0 0 m s R e s e t P u l s e W i d t h 

• D e b o u n c e d T T L - / C M O S - C o m p a t i b l e 
M a n u a l - R e s e t I n p u t 

• 2 0 0 ( j A Q u i e s c e n t C u r r e n t 

• 5 0 n A Q u i e s c e n t C u r r e n t i n B a t t e r y - B a c k u p M o d e 

• V o l t a g e M o n i t o r f o r P o w e r - F a i l o r 
L o w - B a t t e r y W a r n i n g 

• 8 - P i n D I P a n d S O P a c k a g e s 

• G u a r a n t e e d R E S E T A s s e r t i o n t o V c c = 1 V 

Ordering Information 

i x 
N 
Q 

1 x 

P A R T T E M P . R A N G E P I N - P A C K A G E 

MAX703CPA 0°C to +70°C 8 Plastic DIP 

MAX703CSA 0"C to +70'C 8 SO 

MAX703C/D O'C to +7CTC Dice* 

MAX703EPA -40"C to +85"C 8 Plastic DIP 

MAX703ESA -40'C to +85'C 8 SO 

MAX703MJA -55"C to +125"C 8CERDIP** 

Ordering Information continued on last page. 
* Dice are tested at TA = +25'C only. 

Contact factory for availability and processing to MIL-STD-883. 

Typical Operating Circuit . Pin Configuration 
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J)A/VX\AA Maxim Integrated Products 1 

Call toll free 1-800-998-8800 for free samples or literature. 



Low-Cost |uP Supervisory Circuits 
with Battery Backup 
A B S O L U T E M A X I M U M RATINGS 
Terminal Voltage (with respect to GND) 

Vcc -0.3V to 6.0V 
VBATT -0.3V to 6.0V 
All Other Inputs (Note 1) -0.3V to (VCB + 0.3V) 

Input Current 
Vcc 200mA 
VBATT 50mA 
GND 20mA 

Output Current 
VOUT Short-Circuit Protected for up to 10 sec 
All Other Outputs 20mA 

Rate-of-Rise, Vcc, VBATT 100V/ns 
Continuous Power Dissipation (TA = +70°C) 

Plastic DIP (derate 9.09mW/"C above +70°C) 727mW 
SO (derate 5.88mWfC above +70'C) 471mW 
CERDIP (derate 8.00mW/"C above+70'C) 640mW 

Operating Temperature Ranges: 
MAX70_C 0'C to +70'C 
MAX70_E_ -40"C to +85"C 
VAX73 MJA -55"C to +125"C 

Storage Temperature Range -65'C to +160"C 
Lead Temperature (soldering, 10 sec) +300"C 

N o t e 1 : VCB is the greater of Vcc and VBATT. The input voltage limits on PFI and MR may be exceeded if the current into these pins 
is limited to less than 10mA. 
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 
absolute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERIST ICS 
(Vcc = +4.75V to +5.5V for MAX703, VCc = +4.5V to +5.5V for MAX704, VBATT = 2.8V, TA = TMIN to TMAX, unless otherwise noted.) 

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

Operating Voltage Range 
Vcc, VBATT (Note 2) 0 5.5 V 

Supply Current 
( E x c l u d i n g IOUT) ISUPPLY 

MAX70_C 200 350 
MA 

Supply Current 
( E x c l u d i n g IOUT) ISUPPLY 

MAX70_E/M 200 500 
MA 

ISUPPLY in B a t t e r y - B a c k u p 
Mode (Excluding IOUT) 

Vcc = OV, 
VBATT = 2.8V 

TA = +25'C 0.05 1.0 
HA ISUPPLY in B a t t e r y - B a c k u p 

Mode (Excluding IOUT) 
Vcc = OV, 
VBATT = 2.8V TA= TMIN to TMAX 5.0 

HA 

VBATT Standby Current 
(Note 3) 

5.5V> Vcc > 
VBATT + 0.2V 

TA = +25"C -0.1 0.02 
HA VBATT Standby Current 

(Note 3) 
5.5V> Vcc > 
VBATT + 0.2V TA=TMIN to TMAX -1.0 0.02 

HA 

VOUT O u t p u t 
IOUT = 5 m A Vcc-0.05 Vcc-0.025 

V VOUT O u t p u t 
IOUT = 5 0 m A Vcc-0.5 Vcc-0.25 

V 

VOUT in Battery-Backup Mode IOUT = 250 | iA , V c c < VBATT-0.2V 
VBATT- VBATT-

0.1 0.02 V 

Battery-Switch Threshold 
(Vcc - VBATT) V c c < VRST 

Power-Up 20 
mV Battery-Switch Threshold 

(Vcc - VBATT) V c c < VRST 
Power-Down -20 

mV 

Battery-Switchover Hysteresis 40 mV 

VRST 
MAX703 4.50 4.65 4.75 

V VRST 
MAX704 4.25 4.40 4.50 

V 

RESET Threshold Hysteresis 40 mV 

RESET Pulse Width tRST 140 200 280 ms 

V 0 H ISOURCE = 8 0 0 n A V c c - 1 5 

V 
VOL 

ISINK = 3 . 2 m A 0.4 

V RESET Output Voltage 
VOL 

MAX70 C, Vcc = 1V, Vcc falling, 
VBATT = 0V, IsiNK = 50nA 0.3 V RESET Output Voltage 

VOL 

MAX70 E/M, Vcc = 1.2V, Vcc falling, 
VBATT = 0V, IsiNK = 100(iA 0.3 

V 

2 V M X X I V M 



Low-Cost |iP Supervisory Circuits 
with Battery Backup 

ELECTRICAL CHARACTERISTICS (continued) 
(Vcc = +4.75V to +5.5V for MAX703, Vcc = +4.5V to +5.5V for MAX704, VBATT = 2.8V, TA = TMIN to TMAX, unless otherwise noted.) 

P A R A M E T E R S Y M B O L S C O N D I T I O N S M I N T Y P M A X U N I T S 
MR Input Threshold 

Low VlL 0.8 
V 

High VlH 2.0 
V 

MR Pulse Width tMR 150 ns 

MR to RESET Delay tMD 250 ns 

MR Pull-Up Current MR = OV 100 250 600 HA 

PFI Input Threshold Vcc = 5V 1.20 1.25 1.30 V 

PFI Input Current -25 0.01 25 nA 

PFO Output Voltage 
VOH 'SOURCE = 800|iA Vcc-15 

V PFO Output Voltage 
VOL ISINK = 3.2mA 0.4 

V 

N o t e 2: Either Vcc or VBATT can go to OV if the other is greater than 2.0V. 
N o t e 3: "-" = battery-charging current,"+" = battery-discharging current. 

( V c c = + 5 V , V B A T T = + 2 . 8 V , T A = + 2 5 ' C , u n l e s s o t h e r w i s e n o t e d . ) 

.Typical Operating Characteristics 
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Low-Cost |uP Supervisory Circuits 
with Battery Backup 

Pin Description 
P I N N A M E F U N C T I O N 

1 V O U T 
Supply Output for CMOS RAM. When V c c is above the reset threshold, VOUT connects to V c c through a 
P-channel MOSFET switch. When V c c is below the reset threshold, the higher of V c c or VBATT is connec ted 
to VouT-

2 V c c +5V Supply Input 

3 GND Ground 

4 PFI Power-Fail Comparator Input. When PFI is less than 1,25V, PFO goes low; otherwise PFO remains high. 
Connect PFI to GND or V c c when not used. 

5 PFO Power-Fail Output goes low and sinks current when PFI is less than 1,25V; otherwise PFO remains high. 

6 MR 
Manual-Reset Input generates a reset pulse when pul led below 0.8V. This act ive- low input is TTL/CMOS 
compat ib le and can be shorted to ground with a switch. It has an internal 250nA pul l-up current Leave 
f loating when not used. 

7 Reset Output remains low while V c c is below the reset threshold (4.65V for the MAX703, 4.40V for the MAX704). 
It remains low for 200ms after V c c rises above the reset threshold (Figure 2) or MR goes from low to high. 

7 RESET Reset Output remains low while V c c is below the reset threshold (4.65V for the MAX703, 4.40V for the MAX704). 
It remains low for 200ms after V c c rises above the reset threshold (Figure 2) or MR goes from low to high. 

8 VBATT 
Backup-Battery Input. When V c c falls below the reset threshold, VBATT is swi tched to VOUT if VBATT is 
20mV greater than V c c . When V c c rises 20mV above VBATT, V c c is swi tched to VOUT. The 40mV hysteresis 
prevents repeated swi tching if V c c falls slowly. 

Vcc 

MR 

1 BAHERY-SWITCHOVER 
CIRCUITRY 

/11/XI/M 
MAX/03 
MAX704 

'J 1.25 V 

VOUI 

PFO 

GND 

Figure 1. Block Diagram 

+5V -

PFO* 

OV 

tRST 

NOTE: PFO DEPENDS ON PFI E X C E P U N 
BATTERY-BACKUP MODE, WHERE PFO IS LOW 

Figure 2. Timing Diagram 

4 / 1 / l y l X l y V I 



Low-Cost |uP Supervisory Circuits 
with Battery Backup 

Detailed Description 
RESET Output 

A ( jP's reset input star ts the p.P in a k n o w n state. W h e n -
ever the uP is in an u n k n o w n state, it shou ld b e he ld in 
reset. The M A X 7 0 3 / M A X 7 0 4 asser t reset w h e n V c c is 
low, p reven t i ng c o d e - e x e c u t i o n er rors du r i ng p o w e r - u p , 
p o w e r - d o w n , or b r o w n o u t cond i t i ons . 

W h e n VBATT is 2V or more , RESET is a lways va l id , 
i r respec t i ve of V c c . O n power -up , as V c c rises, RESET 
rema ins low. W h e n V c c e x c e e d s the reset th resho ld , an 
internal t imer ho lds RESET low for a t ime equa l to the reset 
pu lse w id th ( typ ica l ly 200ms) ; af ter this interval, RESET 
g o e s h igh (Figure 2). If a power-fai l or b rownout condi t ion 
o c c u r s (i.e. V c c d rops be low the reset threshold) , RESET 
is asserted. As long as V c c remains be low the reset 
threshold, the internal t imer is cont inual ly restarted, caus ing 
the RESET output to remain low. Thus, a b rownout condi t ion 
that interrupts a previously init iated reset pu lse causes an 
addi t ional 200ms de lay f rom the e n d of the last interruption. 

Power-Fail Comparator 
The PFI input is c o m p a r e d to an internal re ference. If PFI 
is less than 1.25V, PFO g o e s low. The power- fa i l c o m -
parator c a n be u s e d as an u n d e r v o l t a g e de tec to r to 
s igna l a fa i l ing p o w e r supp ly . In the Typical Operating 
Circuit, an ex terna l vo l t age d iv ider at PFI is u s e d to 
mon i to r the un regu la ted DC vo l tage f rom w h i c h the regu-
lated +5V s u p p l y is de r i ved . 

The vo l t age d iv ider c a n b e c h o s e n so the vo l t age at PFI 
fal ls be low 1,25V just be fo re the +5V regu la tor d r o p s out. 
PFO is t hen u s e d as an in ter rupt to p r e p a r e the | iP for 
p o w e r - d o w n . 

To c o n s e r v e power , the power- fa i l c o m p a r a t o r is t u r n e d 
off a n d PFO is f o r c e d low w h e n the M A X 7 0 3 / M A X 7 0 4 
enter b a t t e r y - b a c k u p m o d e . 

Backup-Battery Switchover 
In the even t of a b rownou t or power fai lure, it may b e 
n e c e s s a r y to p rese rve the con ten ts of RAM. Wi th a 
b a c k u p bat te ry insta l led at VBATT, the M A X 7 0 3 / M A X 7 0 4 
automat ical ly swi tch RAM to b a c k u p power when V c c fails. 

As long as V c c e x c e e d s the reset th resho ld , V c c con -
nec ts to VOUT t h r o u g h a 5 Q P -channe l MOSFET power 
swi tch. O n c e V c c fal ls be low the reset th resho ld , RESET 
g o e s low a n d V c c or V B A T T ( w h i c h e v e r is h igher ) 
sw i t ches to VOUT . Note that VBATT sw i t ches to V o u T 
( th rough an 8 0 f i sw i tch) on ly if V c c is be low the reset-
t h resho ld vo l t age a n d VBATT is g rea ter than V c c . W h e n 
V c c e x c e e d s the reset th resho ld , it is c o n n e c t e d to the 
M A X 7 0 3 / M A X 7 0 4 subs t ra te , r ega rd less of the vo l t age 

V c c 

A 1 > 1 X I A 1 
MAX/03 
MAX704 , 

D1 D2 

SUBSTRATE 

\ 
r 

V O U T 

C O N D I T I O N S 1 / S 2 S 3 / S 4 

Vcc > Reset Threshold Open Closed 

Vcc < Reset Threshold and 
Vcc > VBATT 

Open Closed 

Vcc < Reset Threshold and 
Vcc < VBATT 

Closed Open 

RESET THRESHOLD = 4 .65V ( M A X 7 0 3 ) ; RESET THRESHOLD = 4 4V ( M A X 7 0 4 ) 

Figure 3. Backup-Battery Switchover Block Diagram 

a p p l i e d to VBATT (F igure 3). Dur ing this t ime, d i o d e D1 
( b e t w e e n VBATT a n d the subs t ra te ) c o n d u c t s cur ren t 
f rom VBATT to V c c if VBATT > ( V c c + 0.6V). 

W h e n the b a t t e r y - b a c k u p m o d e is ac t i va ted , VBATT con -
nec ts to VOUT. In this m o d e , the subs t ra te c o n n e c t s to 
VBATT a n d internal c i rcu i t ry is p o w e r e d f rom the bat te ry 
( F i g u r e 3 ) . T a b l e 1 s h o w s t h e s t a t u s o f t h e 
M A X 7 0 3 / M A X 7 0 4 inputs a n d o u t p u t s in b a t t e r y - b a c k u p 
m o d e . 

W h e n V c c is be low , but wi th in, 1V of VBATT, the internal 
sw i t chove r c o m p a r a t o r d r a w s abou t 30nA. O n c e V c c 
d r o p s to m o r e t h a n 1V b e l o w VBATT , the in te rna l 
sw i t chove r c o m p a r a t o r shuts off a n d the s u p p l y cur ren t 
fal ls to less than 1|IA. 

Table 1. Input a n d Output Status in Battery-Backup M o d e 

S I G N A L S T A T U S 
V c c D i s c o n n e c t e d f r om VOUT. 

VOUT 
C o n n e c t e d to VBATT t h r o u g h an internal 
80£1 P - c h a n n e l MOSFET swi tch. 

VBATT 
C o n n e c t e d to VOUT. Supp ly cur ren t is 
< 1uA w h e n V c c < (VBATT - 1V). 

RESET Log i c low 

PFI Power- fa i l c o m p a r a t o r is d i sab led . 

PFO Log ic low 

MR D i sab led 

y k i x x i y i f l 5 



Low-Cost |uP Supervisory Circuits 
with Battery Backup 

Figure 4. Using a SuperCap as a Backup Power Source with a 
MAX703 and a +5V+5% Supply 

Figure 6. RESET Valid to Ground Circuit 

Manual Reset 
The manua l - rese t input (MR) a l lows RESET to b e ac -
t i va ted by a p u s h b u t t o n swi tch . The sw i t ch is e f fec t ive ly 
d e b o u n c e d by the 140ms m i n i m u m reset pu lse wid th . 
B e c a u s e it is T T L / C M O S c o m p a t i b l e , MR c a n b e d r i ven 
by an ex terna l log ic l ine. 

Applications Information 
Using a SuperCap™ as a 

Backup Power Source 
S u p e r C a p s a r e c a p a c i t o r s w i t h e x t r e m e l y h i g h 
c a p a c i t a n c e va lues (on the o rder of 0.1 Farad) . W h e n 
us ing S u p e r C a p s , if V c c e x c e e d s the M A X 7 0 3 / M A X 7 0 4 
reset t h resho lds (4 .65V a n d 4.40V, respec t i ve ly ) , VBATT 
m a y not e x c e e d V c c by mo re than 0.6V. Thus, w i th a 5 % 
to le rance on V c c , VBATT s h o u l d not e x c e e d V c c (min) 
+ 0 .6V = 5 .35V. Simi lar ly, w i th a 10% to le rance on V c c , 
VBATT shou ld not e x c e e d 5.1V. 

™ Supercap is a registered trademark of Baknor Industries. 

Figure 5. Using a SuperCap as a Backup Power Source with 
the MAX704 and a +5 V± 10% Supply 

Figure 4 's S u p e r C a p c i rcu i t uses the M A X 7 0 3 wi th a ± 5 % 
to le rance vo l t age supp ly . In th is c i rcui t , the S u p e r C a p 
rap id l y c h a r g e s to wi th in a d i o d e d r o p of V c c . However , 
the d i o d e l eakage cu r ren t will t r i c k l e - cha rge the Super -
C a p vo l t age to V c c . If VBATT = 5 .25V a n d the p o w e r is 
s u d d e n l y r e m o v e d a n d then r e a p p l i e d w i th V c c = 4.75V, 
VBATT - V c c d o e s not e x c e e d the a l l owab le 0.6V dif-
f e rence vo l tage . 

F igure 5 's c i rcu i t uses the M A X 7 0 4 wi th a + 1 0 % to le rance 
vo l t age supp l y . Note that if V c c = 5.5V a n d V B A T T < 5 . 1 V, 
t he p o w e r c a n b e s u d d e n l y r e m o v e d a n d r e a p p l i e d wi th 
V c c = 4.5V, a n d (VBATT - V c c ) will not e x c e e d the 
a l l owab le 0.6V vo l t age d i f fe rence . 

Batteries and Power Supplies as 
Backup Power Sources 

Lithium bat ter ies work well as b a c k u p batter ies b e c a u s e 
they have very low se l f -d ischarge rates a n d h igh-energy 
densi ty. Single l i thium bat ter ies with open-c i rcu i t vo l tages 
of 3.0V to 3.6V are ideal for use with the MAX703/MAX704. 
Batter ies with an open-c i rcu i t vo l tage less than the mini-
m u m reset thresho ld plus 0.3V c a n be d i rect ly c o n n e c t e d 
to the M A X 7 0 3 / M A X 7 0 4 VBATT input wi th no addi t ional 
circuitry (see Typical Operating Circuit). 

Howeve r , ba t te r ies wi th open -c i r cu i t vo l t ages grea ter 
t han the reset t h resho ld p lus 0 .3V C A N N O T b e u s e d as 
b a c k u p bat ter ies , s ince they s o u r c e cu r ren t into the 
subs t ra te t h r o u g h d i o d e D1 (F igure 3) w h e n V c c is c lose 
to the reset th resho ld . 

T a b l e 2. A l l o w a b l e B a c k u p - B a t t e r y V o l t a g e s 

P A R T N O . 

_MAX703_ 

M A X 7 0 4 

M A X I M U M B A C K U P - B A T T E R Y 
V O L T A G E (V) 

4 .80 

4 .55 

6 y u ^ x i y i / i 
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with Battery Backup 
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V c c 
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Figure 7. Adding Hysteresis to the Power-Fail Comparator 
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Figure 8. Monitoring a Negative Voltage 

Using the MAX703/MAX704 Without a 
Backup Power Source 

If a backup power source is not used, ground VBATT and 
connect V c c to VOUT. A direct connect ion to V c c el iminates 
any voltage d rop across the internal switch, which would 
otherwise appear at VOUT. Alternatively, use the MAX705-
MAX708, which do not have bat tery-backup capabil i t ies. 

Ensuring a Valid RESET 
Output Down to Vcc = OV 

When V c c falls be low 1V, the MAX703 /MAX704 RESET 
output no longer s inks current; it b e c o m e s an o p e n circuit. 
H i g h - i m p e d a n c e C M O S logic inputs can drift to undeter-
m ined vo l tages if left as open circuits. If a pu l l -down resistor 
is a d d e d to the RESET pin as shown in Figure 6, any stray 
cha rge or leakage currents will f low to g round , ho ld ing 
RESET low. Resistor va lue R1 is not crit ical. It shou ld be 
about 100k£2, wh ich is large e n o u g h not to load RESET a n d 
smal l enough to pull RESET to g round. 

Replacing the Backup Battery 
The b a c k u p bat te ry c a n b e r e m o v e d wh i le V c c rema ins 
va l id w i thou t t r i gge r i ng a reset. As long as V c c s tays 
a b o v e the reset th resho ld , b a t t e r y - b a c k u p m o d e c a n n o t 
b e en te red . This is an i m p r o v e m e n t on sw i t chove r ICs 
that init iate a reset w h e n V c c a n d VBATT are at or near 
the s a m e vo l tage level ( rega rd less of the rese t - th resho ld 

vo l tage) . If the vo l t age on the u n c o n n e c t e d VBATT pin 
f loats up t o w a r d V c c , th is cond i t i on a lone c a n n o t init iate 
a reset w h e n us ing the M A X 7 0 3 / M A X 7 0 4 . 

Adding Hysteresis to the Power-Fail 
Comparator 

Hysteres is a d d s a no ise m a r g i n to the power- fa i l c o m -
parator a n d p reven ts r e p e a t e d t r i gge r ing of PFO w h e n 
VIN is near the power - fa i l c o m p a r a t o r t r ip point . F igure 7 
s h o w s h o w to a d d hys teres is to the power - fa i l c o m -
parator . Se lect the rat io of R1 a n d R2 such that PFI sees 
1.25V w h e n VIN fal ls to the d e s i r e d tr ip po in t (VTRIP). 
Resistor R3 a d d s hysteres is . It wil l t yp ica l ly be an o rder 
of m a g n i t u d e grea ter than R1 or R2. The cur ren t t h r o u g h 
R1 a n d R2 shou ld b e at least 1]uA to ensu re that the 2 5 n A 
(max) PFI input cu r ren t d o e s not shift the tr ip point . R3 
shou ld b e larger than 10kQ to p reven t it f rom load ing 
d o w n the PFO pin. Capac i t o r C1 a d d s add i t i ona l no ise 
re ject ion. 

Monitoring a Negative Voltage 
The power- fa i l c o m p a r a t o r c a n b e u s e d to moni tor a 
nega t i ve s u p p l y vo l t age us ing_Figure 8 's c i rcui t . W h e n 
the nega t i ve s u p p l y is va l id , PFO is low. W h e n the nega-
t ive s u p p l y vo l t age d r o o p s , PFO g o e s h igh. This c i rcu i t ' s 
a c c u r a c y is a f f ec ted by the PFI t h resho ld to le rance , the 
V c c vo l tage , a n d res is tors R1 a n d R2. 

V M X X I V M 7 
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Using the Power-Fail Comparator to 
Assert Reset 

In addi t ion to assert ing reset at the V c c reset th resho ld 
vo l tage, reset can also be asser ted at the PFI input 
threshold vol tage. Connec t PFO to MR to initiate a reset 
pu lse w h e n the moni tored supp ly d rops be low a user-

T a b l e 3. M a x i m |aP S u p e r v i s o r y P r o d u c t s 

P a r t 
N u m b e r 

N o m i n a l 
R e s e t 

T h r e s h o l d 
( V ) 

M i n i m u m 
R e s e t 
P u l s e 
W i d t h 
( m s ) 

N o m i n a l 
W a t c h d o g 

T i m e o u t 
P e r i o d 
( s e c ) 

B a c k u p -
B a t t e r y 
S w i t c h 

C E 
W r i t e 

P r o t e c t 
P o w e r - F a i l 

C o m p a r a t o r 
M a n u a l 
R e s e t 
I n p u t 

W a t c h d o g 
O u t p u t 

L o w -
L i n e 

O u t p u t 

A c t i v e -
H i g h 

R e s e t 

B a t t 
O n 

O u t p u t 

MAX690A 4.65 140 1.6 yes no yes no no no no no 
MAX691A 4.65 140/adj. 1.6/adj. yes yes yes no yes yes yes yes 
MAX692A 4.40 140 1.6 yes no yes no no no no no 
MAX693A 4.40 140/adj. 1.6/adj. yes yes yes no yes yes yes yes 
MAX696 adj. 35/adj. 1.6/adj. yes no yes no yes yes yes yes 
MAX697 adj. 35/adj. 1.6/adj. no yes yes no yes yes yes no 
MAX700 4 65/adj. 200 NA no no no yes no no yes no 
MAX703 4.65 140 NA yes no yes yes no no i no no 
MAX704 4.40 140 NA yes no yes yes no no no no 
MAX705 4.65 140 1.6 no no yes yes yes no no no 

MAX706 4.40 140 1.6 no no yes yes yes no no no 
MAX707 4.65 140 IMA no no yes yes no no yes no 
MAX708 4.40 140 NA no no yes yes no no yes no 
MAX791 4.65 140 1 yes yes yes yes yes yes yes yes 

MAX 1232 4.50/4.75 250 0.15/0.60/ 
1.2 no no no yes no no yes no 

MAX 1259 NA NA NA yes no yes no no no no no 

spec i f i ed t h resho ld or w h e n V c c falls be iow the reset 
threshold. For addi t ional noise reject ion, p lace a capac i to r 
be tween PFI a n d GND. 

_Ordering Information (continued) .Chip Topography 
P A R T T E M P . R A N G E P I N - P A C K A G E 

MAX704CPA 0"C to +70"C 8 Plastic DIP 

MAX704CSA 0'C to +70°C 8 SO 

MAX704C/D 0°C to +70*C Dice* 

MAX704EPA -40°C to +85"C 8 Plastic DIP 

MAX704ESA -40'C to +85 "C 8 SO 

MAX704MJA -55°C to +125"C 8CERDIP" 

Dice are tested at TA = +25'C only. 
" Contact factory for availability and processing to MIL-STD-t 

GND PFI PFO 

SUBSTRATE MUST BE LEFT UNCONNECTED 
TRANSISTOR COUNT: 573 

Maxim cannot assume responsibility tor use ot any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are 
implied. Maxim reserves the right to change the circuitry and specifications without notice a! any time. 

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

© 1994 Maxim Integrated Products Printed USA /W/ IX I / I / I is a registered trademark of Maxim Integrated Products. 


