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+3V Voltage Monitoring, 

Low-Cost, l iP Supervisory Circuits 
General Description 

T h e M A X 7 0 6 P / R / S / T a n d M A X 7 0 8 R / S 7 T m i c r o p r o c e s s o r 
(pP) s u p e r v i s o r y c i r cu i t s r e d u c e t h e 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 m o n i t o r + 3 V p o w e r - s u p p l y 
leve ls in + 3 V to + 5 V | jP s y s t e m s . T h e s e d e v i c e s s ign i f i -
c a n t l y i m p r o v e s y s t e m re l iab i 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 s c r e t e c o m p o n e n t s . 

T h e M A X 7 0 6 P / R / S / T s u p e r v i s o r y c i r c u i t s p r o v i d e t h e fo l -
l o w i n g four f u n c t i o n s : 

1} A r e s e t o u t p u 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 c o n d i t i o n s . 

2 ) A n i n d e p e n d e n t w a t c h d o g o u t p u t tha t g o e s l ow if t h e 
w a t c h d o g i n p u t h a s no t b e e n t o g g l e d w i th in 1 ,6sec . 

3 ) A 1 .25V t h r e s h o l d d e t e c t o r for power - fa i l w a r n i n g , l ow-
b a t t e r y d e t e c t i o n , o r fo r m o n i t o r i n g a p o w e r s u p p l y 
o the r t h a n t h e m a i n s u p p l y . 

4) A n a c t i v e - l o w m a n u a l - r e s e t i npu t . 

T h e o n l y d i f f e r e n c e b e t w e e n t h e M A X 7 0 6 R , M A X 7 0 6 S , 
a n d M A X 7 0 6 T is t h e r e s e t - t h r e s h o l d v o l t a g e leve ls , w h i c h 
a r e 2 .63V , 2 . 9 3 V , a n d 3 .08V , r e s p e c t i v e l y . A l l h a v e a c t i v e -
l o w rese t o u t p u t s i gna l s . T h e M A X 7 0 6 P is i den t i ca l to t h e 
M A X 7 0 6 R , e x c e p t its rese t o u t p u t s i g n a l is a c t i v e - h i g h . 

T h e M A X 7 0 8 R / S / T p r o v i d e t h e s a m e f u n c t i o n s a s t h e 
M A X 7 0 6 R / S / T , e x c e p t t h e y d o no t h a v e a w a t c h d o g t imer . 
I n s t e a d , t h e y p r o v i d e b o t h R E S E T a n d R E S E T o u t p u t s . A s 
w i t h t h e M A X 7 0 6 , d e v i c e s w i t h R, S, a n d T su f f i xes h a v e 
rese t t h r e s h o l d s of 2 .63V , 2 . 9 3 V a n d 3 .08V , r e s p e c t i v e l y . 

Al l s e v e n d e v i c e s a re o f f e r e d in 8 - p i n S O , DIP, a n d p M A X 
p a c k a g e s . 

Applications 
B a t t e r y - P o w e r e d E q u i p m e n t 
P o r t a b l e I n s t r u m e n t s 
C o m p u t e r s 
C o n t r o l l e r s 
I n t e l l i g e n t I n s t r u m e n t s 
C r i t i c a l | iP P o w e r M o n i t o r i n g 

Typical Operating Circuits 
UNREGULATED DC 

DC-DC 
/ v i j t x i M I CONVERTER 

MAX639 +3V/+3 3V 
A1>JX1A1 

MAX706R/S/T 

V c c 

RESET 
PFI WDI 

WDO 

MR GND P F ° 

V c c 

RESET 
I/O LINE 
NMI 

• INTERRUPT 

(.PUSHBUTTON 
_Tr SWITCH 1 Typical Operating Circuits continued 

at end ol data sheet. 

_Features 
| j M A X P a c k a g e : S m a l l e s t 8 -P in S O 
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 

2 . 6 3 V ( M A X 7 0 6 P / R , M A X 7 0 8 R ) 
2 . 9 3 V ( M A X 7 0 6 S , M A X 7 0 8 S ) 
3 . 0 8 V ( M A X 7 0 6 T , M A X 7 0 8 T ) 

2 0 0 m s R e s e t T i m e D e l a y 
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 
1 0 0 f j A Q u i e s c e n t C u r r e n t 
W a t c h d o g T i m e r ( M A X 7 0 6 P / R / S / T o n l y ) : 
1 . 6 s e c T i m e o u t 
R e s e t O u t p u t S i g n a l : 

A c t i v e - H i g h O n l y ( M A X 7 0 6 P ) 
A c t i v e - L o w O n l y ( M A X 7 0 6 R / S / T ) 
A c t i v e - H i g h a n d A c t i v e - L o w ( M A X 7 0 8 R / S / T ) 

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 S u r f a c e - M o u n t P a c k a g e 

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

MAX706PCPA 0"C to +70°C 8 Plastic DIP 

MAX706PCSA 0°C to +70°C 8 SO 

MAX706PCUA 0°C to +70"C 8 pMAX 

MAX706PEPA -40"C to +85°C 8 Plastic DIP 

MAX706PESA -40°C to +85°C 8 SO 

MAX706PMJA -55°C to +125"C 8 CERDIP ' 

Ordering Information continued at end of data sheet. 
" Contact factory for availability and processing to MIL-STD-883. 

Pin Configurations 

TOPVIEW 

MR 8 | WDO MR svISIXISVI 

v c c f i MAX706P 7 ] RESET 

GNDHT 3 | WDI 

PFI 4 T PFO 

DIP/SO 

mr pr A 1 woo mr pr >VI>1XI /VI 
u 

V c c I 2 "7] RESET 

GND 3 6 ' WDI 

PFI 4 'sj PFO 

DIP/SO 

Pin Configurations continued at end of data sheet 

J V \ J \ 7 L \ J V \ 

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



+3V Voltage Monitoring, 
Low-Cost, iiP Supervisory Circuits 
ABSOLUTE MAXIMUM RATINGS 
T e r m i n a l V o l t a g e (w i th r e s p e c t to G N D ) 

V C c -0 .3V to 6 .0V 
Al l O t h e r I n p u t s ( N o t e 1) - 0 . 3 V to ( V c c + 0 .3V) 

I npu t C u r r e n t 
V c c 2 0 m A 
G N D 2 0 m A 

O u t p u t C u r r e n t (al l o u t p u t s ) 2 0 m A 
C o n t i n u o u s P o w e r D i s s i p a t i o n 

P las t i c D IP ( d e r a t e 9 . 0 9 m W / ° C a b o v e + 7 0 ° C ) 7 2 7 m W 
S O ( d e r a t e 5 . 8 8 m W / ° C a b o v e + 7 0 ° C ) 471 m W 

p M A X ( d e r a t e 4 , 1 m W / ° C a b o v e + 7 0 ° C ) 3 3 0 m W 
C E R D I P ( d e r a t e 8 . 0 0 m W / ° C a b o v e + 7 0 ° C ) 6 4 0 r n W 

O p e r a t i n g T e m p e r a t u r e R a n g e s : 
M A X 7 0 _ C 0 " C to + 7 0 " C 
M A X 7 0 _ E - 4 0 " C to + 8 5 " C 
M A X 7 0 _ M - 5 5 " C to + 1 2 5 " C 

S t o r a g e T e m p e r a t u r e R a n g e - 6 5 " C to + 1 6 0 " C 
L e a d T e m p e r a t u r e ( s o l d e r i n g , 1 0 s e c ) + 3 0 0 " C 

N o t e 1: T h e i n p u t v o l t a g e l imi ts o n PFI, W D I a n d MR c a n be e x c e e d e d it the i npu t c u r r e n t is less t h a n 10mA. 

Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device These are stress rahngs only, and lunctional 
operation of the device at these or any olher conditions beyond those indicated in the operational sections of the specifications is noI implied Exposure io 
absolute maximum rating conditions for extended periods may affect device reliability 

ELECTRICAL CHARACTERISTICS 
( M A X 7 0 _ P / R : V c c = 2 . 7 0 V to 5 .5V, M A X 7 0 _ S : V c c = 3 . 0 0 V to 5 .5V, M A X 7 0 _ T : V c c = 3 . 1 5 V to 5 .5V, TA = TMIN to TMAX, u n l e s s 
o t h e r w i s e n o t e d . ) 

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 

O p e r a t i n g V o l t a g e R a n g e V c c 
M A X 7 0 _ C 1.0 5 .5 

V O p e r a t i n g V o l t a g e R a n g e V c c 
M A X 7 0 _ E / M 1.2 5 .5 

V 

M A X 7 0 6 _ C 9 0 2 0 0 

V c c < 3 .6V 
M A X 7 0 6 _ E / M 90 3 0 0 

V c c < 3 .6V 
M A X 7 0 8 _ C 5 0 2 0 0 

S u p p l y C u r r e n t ISUPPLY 
M A X 7 0 8 _ E / M 50 3 0 0 

|.JA S u p p l y C u r r e n t ISUPPLY 
M A X 7 0 6 _ C 135 3 5 0 

|.JA 

V c c < 5 .5V 
M A X 7 0 6 _ E / M 135 5 0 0 

V c c < 5 .5V 
M A X 7 0 8 _ C 65 3 5 0 

M A X 7 0 8 _ E / M 65 5 0 0 

M A X 7 0 . P / R 2 .55 2 .63 2 70 

Rese t T h r e s h o l d ( N o t e 2) VRST M A X 7 0 _ S 2 .85 2 .93 3 . 0 0 V 

M A X 7 0 J T 3 . 0 0 3 . 0 8 3 . 1 5 

R e s e t T h r e s h o l d H y s t e r e s i s 
( N o t e 2) 

20 M V 

Rese t Pu l se W i d t h ( N o t e 2 ) tRST 
M A X 7 0 _ P / R : V c c = 3 .0V; MAX70_SAT: V c c = 3 .3V 140 2 0 0 2 8 0 

m s Rese t Pu l se W i d t h ( N o t e 2 ) tRST 
V c c = 5 .0V 2 0 0 

m s 

V 0 H 
VRST (max ) < V c c < 3.6V 

'SOURCE = 5 0 0 p A 0 .8 x V c c 

VOL 
VRST (max ) < V c c < 3.6V 

LSINK = 1 . 2 m A 0 .3 

RESET O u t p u t V o l t a g e VOH 
4 . 5 V < V c c < 5 .5V 

ISOURCE = 800MA V c c - 1.5 
V 

( M A X 7 0 _ R / S / T ) VOL 
4 . 5 V < V c c < 5 .5V 

l S I N K = 3 . 2 m A 0 .4 
V 

VOL 
M A X 7 0 . C : V C C = 1.0V, l S I N K = 5 0 p A 0 .3 

VOL 
M A X 7 0 _ E / M : V c c = 1.2V, IsiNK = 1 0 0 p A 0 .3 

VOH 
VRST ( m a x ) < V c c < 3 .6V 

ISOURCE = 2 1 5 ^ A V c c - 0 . 6 

RESET O u t p u t V o l t a g e VOL 
VRST ( m a x ) < V c c < 3 .6V 

l S I N K = 1 . 2 m A 0 .3 
V 

( M A X 7 0 6 P ) VOH 
4 ,5V < V c c < 5 .5V 

ISOURCE = 800MA V c c - 1 . 5 
V 

VOL 
4 ,5V < V c c < 5 .5V 

lSINK = 3 . 2 m A 0.4 

2 y k M X i y i / i 



+3V Voltage Monitoring, 
Low-Cost, |LLP Supervisory Circuits 

ELECTRICAL CHARACTERISTICS (continued) 
(MAX70_P/R: V c c = 2.70V to 5.5V, MAX70_S: V c c = 3.00V to 5.5V, MAX70_T: V c c = 3.15V to 5.5V, TA = TMIN to TMAX, unless 
otherwise noted.) 

PARAMETER S Y M B O L CONDIT IONS MIN TYP MAX UNITS 

V O H VRST (max) < Vcc < 3.6V ISOURCE = 500|iA 0,8 x V c c 
RESET Output 
Voltage (MAX708_) 

VOL 
VRST (max) < Vcc < 3.6V 

SINK = 500| iA 0.3 V 
RESET Output 
Voltage (MAX708_) 

VOH 4.5V < Vcc < 5 . 5V ISOURCE = 800| iA V c c - 1 .5 

V 

VOL 
4.5V < Vcc < 5 . 5V 

SINK = 1.2mA 0.4 

Watchdog Timeout 
Period (MAX706 ) two 

MAX70 P/R: V c c = 3.0V; 
MAX70 SAT: V c c = 3.3V 1.0 1.6 2.25 sec 

WDI Pulse Width 
twp 

VIL = 0.4V, VRST(max) < V c c < 3.6V 100 
ns ( M A X 7 0 6 J twp VIH = 0.8 x V c c 4.5V < V c c < 5.5V 50 
ns 

VLL VRST (max) < Vcc < 3.6V 
Low 0 6 

WDI Input Thresh- VlH 
VRST (max) < Vcc < 3.6V 

High 0.7 x V c c V old ( M A X 7 0 6 J 
VlL 

V c c = 5.0V 
Low 0.8 

V 

VlH 
V c c = 5.0V 

High 3.5 
WDI Input Current 
( M A X 7 0 6 J WDI = 0V or V c c -1.0 0.02 1.0 MA 

VOH VRST (max) < Vcc < 3.6V ISOURCE = 500(jA 0.8 x V c c 
WDO Output Volt- VOL 

VRST (max) < Vcc < 3.6V 
SINK = 500| iA 0.3 V age ( M A X 7 0 6 J 

VOH 4.5V < Vcc < 5.5V ISOURCE = 800| iA V c c - 1.5 
V 

VOL 
4.5V < Vcc < 5.5V 

SINK = 1.2mA 0.4 

MR Pull-Up Current MR = 0V VRST (max) < Vcc < 3.6V 25 70 250 
M A MR Pull-Up Current MR = 0V 

4 .5V < Vcc < 5.5V 100 250 600 
M A 

MR Pulse Width tMR 
VRST (max) < Vcc < 3.6V 500 

ns MR Pulse Width tMR 
4.5V < Vcc < 5.5V 150 

ns 

VlL 
VRST (max) < V c c < 3.6V 

Low 0.6 

MR Input Threshold VlH 
VRST (max) < V c c < 3.6V 

High 0.7 x V c c V MR Input Threshold 
VlL 4.5V < Vcc < 5.5V 

Low 0.8 
V 

VlH 
4.5V < Vcc < 5.5V 

High 2.0 

MR to Reset Out 
tMD 

VRST (max) < Vcc < 3.6V 750 
ns Delay (Note 2) tMD 

4.5V < Vcc < 5.5V 250 
ns 

PFI Input Threshold MAX70 P/R: V c c = 3.0V: MAX70 SAT: VCC = 3.3V, PFI fall ing 1.20 1.25 1.30 V 
PFI Input Current -25 0.01 25 nA 

VOH VRST (max) < Vcc < 3.6V ISOURCE = 500| iA 0.8 x V c c 

PFO Output Voltage VOL 
VRST (max) < Vcc < 3.6V 

ISINK = 1.2mA 0.3 V PFO Output Voltage 
VOH 

4 .5V < Vcc < 5.5V ISOURCE = 800| iA VCC - 1-5 
V 

VOL 
4 .5V < Vcc < 5.5V 

ISINK = 3.2mA 0.4 

Note 2: Appl ies to both RESET in the MAX70_R/S/T, and RESET in the MAX706P and MAX708R/SAT. 

y i / i v j x i > v i 3 



+3V Voltage Monitoring, 
Low-Cost, |LLP Supervisory Circuits 

Typical Operating Characteristics 

RESET, RESET OUTPUT VOLTAGES 
vs. SUPPLY VOLTAGE 

(RESET OUTPUTS AND RESET THRESHOLDS 
SHOWN FOR MAX708T, T» = +25 C) 

V c c 

R E S E T 

Vcc V c c U 10k 
R E S E T S — R E S E T — 

R E S E K 3 0 , ° P F R E S E T -

G N D i 3 0 0 ^ P k 

- a 

y 

500ms/d i v 

RESET, RESET RESPONSE TIMES 

V c c 
3.2V 

0V 
3 2V 

R E S E T 

V c c V c c | 1 0 k 
R E S E T L I - R E S E T ] 

x 300pF 
R E S E T ] . • R E S E T 

G N D T 7 O O p F I | 1 0 K 

2 n s / d i v 

POWER-FAIL COMPARATOR 
ASSERTION RESPONSE TIME 

1 4V 
PFI 

. 3 3V | 

PFI f ^ f ™ 

4 5 p l 

l ^ s / d i v 

POWER-FAIL COMPARATOR 
DEASSERTION RESPONSE TIME 

RESET, RESET 
RISE AND FALL TIMES 

(RESET ASSERTED) 

R E S E T 

0V 

3 V 

R E S E T 

V c c FALLS FROM 3 2V TO 2.8V 

z i 

V c c 

R E S E T -

K 330pF 

R E S E T : J ; 

- 330pF 

RESET, RESET 
RISE AND FALL TIMES 
(RESETDEASSERTED) 

R E S E T 

OV OV 

V c c RISES FROM 2 8V TO 3 2V 

V c c 1 ^ 10k 

R E S E T -

R E S E T 

GND 

10k > 
- 1 

" U j 330pF 

330p l 

1 

OV 

3 2V 

500ns /d iv 200ns /d iv 200ns/( ) iv 

4 y V i y j X I y V I 



+3V Voltage Monitoring, 
Low-Cost, |LLP Supervisory Circuits 

Pin Description 
PIN 

NAME FUNCTION 
M A X 7 0 6 P MAX706R/S /T MAX708R/S/T 

NAME FUNCTION 

DIP/SO MMAX DIP/SO PMAX DIP/SO UMAX 

NAME FUNCTION 

1 3 1 3 1 3 MR 

Manual-Reset Input. When pulled below 0.6V, MR tr iggers 
a reset pulse. It is TTL/CMOS-compat ib le when V c c = 5V 
and can be shorted to ground with a switch. This active-
low input has an internal 70pA pull-up current. Leave float-
ing or connect to V c c if not used. 

2 4 2 4 2 4 V c c Supply-Vol tage Input 
3 5 3 5 3 5 GND Ground 

4 6 4 6 4 6 PFI 
Power-Fail Comparator Input. When PFI is less than 
1.25V, PFO goes low; otherwise PFO remains high. 
Connect PFI to GND when not used. 

5 7 5 7 5 7 PFO 
Power-Fail Output . When PFI is less than 1 25V, PFO 
goes low and sinks current; otherwise, PFO remains 
high. Leave unconnec ted if not used. 

6 8 6 8 - - WDI 

Watchdog Input. A rising or falling edge must occur at 
WDI within 1,6sec or WDO goes low (Figure 4). The inter-
nal watchdog timer is reset to zero when reset is asserted 
or when a transition occurs at WDI. The wa tchdog function 
cannot be disabled. 

- - - - 6 8 N.C. No Connect—not internally connec ted . 

- - 7 1 7 1 
Active-Low Reset Output. RESET remains low while V c c is 
below the reset threshold or MR is held low. It remains low 
for 200ms after the reset condition are terminated (Figure 3) 

- - 7 1 7 1 RESET 
Active-Low Reset Output. RESET remains low while V c c is 
below the reset threshold or MR is held low. It remains low 
for 200ms after the reset condition are terminated (Figure 3) 

7 1 - - 8 2 RESET 
Active-High Reset Output. RESET remains high while Vcc is 
below the reset threshold or MR is held low. It remains high 
for 200ms after the reset conditions are terminated (Figure 3). 

8 2 8 2 - - W D O 

Watchdog Output. WDO goes low when a transition does not 
occur at WDI within 1,6sec, and remains low until a transition 
occurs at WDI (indicating the watchdog interrupt has been 
serviced). WDO also goes low when Vcc falls below the reset 
threshold; however, unlike the reset output signal, WDO goes 
high as soon as Vcc exceeds the reset threshold. 

Detailed Description 
RESET and RESET Outputs 

A m i c r o p r o c e s s o r ' s ( juP's) r e s e t i n p u t s t a r t s it in a k n o w n 
s ta te . W h e n t h e n P is in a n u n k n o w n s t a t e , it s h o u l d b e 
h e l d in r ese t . T h e M A X 7 0 6 P / R / S A T a n d M A X 7 0 8 R / S / T 
a s s e r t r e s e t w h e n V c c is l o w , p r e v e n t i n g c o d e e x e c u t i o n 
e r r o r s d u r i n g 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 c o n d i -
t i o n s . 

O n p o w e r - u p , o n c e V c c r e a c h e s 1V, R E S E T is g u a r a n -
t e e d to b e a l o g i c l o w a n d R E S E T is g u a r a n t e e d to b e a 
l o g i c h i g h . A s V c c r i ses , R E S E T a n d R E S E T r e m a i n 
a s s e r t e d . O n c e V c c e x c e e d s t h e r e s e t t h r e s h o l d , t h e 
i n t e r n a l t i m e r c a u s e s R E S E T a n d R E S E T t o b e d e a s s e r t e d 
a f te r a t i m e e q u a l t o t h e r e s e t p u l s e w i d t h , w h i c h is 
t y p i c a l l y 2 0 0 m s ( F i g u r e 3) . If a p o w e r - f a i l o r b r o w n o u t 
c o n d i t i o n o c c u r s ( i .e . V c c d r o p s b e l o w t h e r e s e t t h r e s h -
o l d ) , R E S E T a n d R E S E T a r e a s s e r t e d . A s l o n g a s V c c 
r e m a i n s b e l o w t h e r e s e t t h r e s h o l d , t h e i n t e r n a l t i m e r is 
c o n t i n u a l l y r ese t , c a u s i n g t h e R E S E T a n d R E S E T o u t p u t s 

t o r e m a i n a s s e r t e d . T h u s , a b r o w n o u t c o n d i t i o n t h a t 
i n t e r r u p t s a p r e v i o u s l y i n i t i a t e d r e s e t p u l s e c a u s e s a n 
a d d i t i o n a l 2 0 0 m s d e l a y f r o m t h e t i m e t h e l a tes t i n t e r r u p -
t i o n o c c u r r e d . O n p o w e r - d o w n , o n c e V c c d r o p s b e l o w 
t h e r e s e t t h r e s h o l d , R E S E T a n d R E S E T a r e g u a r a n t e e d 
t o b e a s s e r t e d for V c c > 1V. 

T h e M A X 7 0 6 P p r o v i d e s a R E S E T s i g n a l , t h e 
M A X 7 0 6 R / S / T p r o v i d e a R E S E T s i g n a l , a n d t h e 
M A X 7 0 8 R / S / T p r o v i d e b o t h R E S E T a n d R E S E T 

Watchdog Timer (MAX706P/R/S/T) 
T h e M A X 7 0 6 P / R / S / T w a t c h d o g c i r c u i t m o n i t o r s t h e |aP's 
a c t i v i t y . If t h e n P d o e s n o t t o g g l e t h e W a t c h d o g I n p u t 
( W D I ) w i t h i n 1 . 6 s e c , t h e W a t c h d o g O u t p u t ( W D O ) g o e s 
l o w ( F i g u r e 4) . If t h e r e s e t s i g n a l is a s s e r t e d , t h e w a t c h -
d o g t i m e r w i l l b e r e s e t t o z e r o a n d d i s a b l e d . A s s o o n a s 
r e s e t is r e l e a s e d , t h e t i m e r s t a r t s c o u n t i n g . W D I c a n 
d e t e c t p u l s e s a s n a r r o w a s 1 0 0 n s w i t h a 2 . 7 V s u p p l y a n d 
5 0 n s w i t h a 4 . 5 V s u p p l y . 

/ M / J X I / I / I 5 
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MR — 

v c c 

W A T C H D O G 1 
TRANSITION U 
DETECTOR 

V c c 

70mA 

WATCHDOG 
TIMER 

T I M E B A S E F 0 R 
RESET AND 
WATCHDOG 

RESET 
GENERATOR 

V ) 2 6 3 V M A X 7 0 6 P / R 
T 2 93V M A X 7 0 6 S 
4 r 3 08V M A X 7 0 6 T 

A l i l X I A I 
MAX706P/R/S/T 

1 25V 

R E S E T 

( R E S E T ) 

5 _ _ 
- PFO 

3 _ L GND 

) ARE FOR M A X 7 0 6 P 

Figure 1. MAX706P/R/S/T Block Diagram 

MR-

V c c 

V c c 
I 

7 0 0 p A 

2 63V M A X 7 0 8 R 
2 93V M A X 7 0 8 S 
3 .08V M A X 7 0 8 T 

1 1 25V 

RESET 
GENERATOR 

/ M / J X I / V T 
MAX708R/S/T 

RFSLI 

PFO 

"IT 

Figure 2 MAX708R/S/T Block Diagram 

W D O c a n b e c o n n e c t e d to t h e n o n - m a s k a b l e i n t e r r u p t 
( N M I ) i n p u t of a | iP . W h e n V c c d r o p s b e l o w t h e r e s e t 
t h r e s h o l d , W D O i m m e d i a t e l y g o e s l o w , e v e n if t h e w a t c h -
d o g t i m e r h a s n o t t i m e d o u t ( F i g u r e 3) . N o r m a l l y , t h i s 
w o u l d t r i g g e r a n N M I , b u t s i n c e r e s e t s a s s e r t e d s i m u l -
t a n e o u s l y , t h e N M I is overridden. WDO can i n s t e a d b e 
c o n n e c t e d to M R to g e n e r a t e a r e s e t p u l s e w h e n t h e 
w a t c h d o g t i m e s ou t . 

Manual Reset 
T h e M a n u a l - R e s e t ( M R ) i n p u t a l l o w s R E S E T a n d R E S E T 
to b e a c t i v a t e d b y a p u s h b u t t o n s w i t c h . T h e s w i t c h is 
e f f e c t i v e l y d e b o u n c e d b y t h e 1 4 0 m s m i n i m u m r e s e t 
p u l s e w i d t h . M R c a n b e d r i v e n b y a n e x t e r n a l l o g i c l i ne 
s i n c e it is T T L / C M O S c o m p a t i b i e . T h e m i n i m u m M R i n p u t 
p u l s e w i d t h is 5 0 0 n s _ w h e n V c c = + 3 V a n d 1 5 0 n s w h e n 
V c c = + 5 V . L e a v e M R f l o a t i n g o r t i e t o V c c w h e n n o t 
u s e d . 

Power-Fail Comparator 
T h e p o w e r - f a i l c o m p a r a t o r c a n b e u s e d fo r v a r i o u s p u r -
p o s e s b e c a u s e its o u t p u t a n d n o n i n v e r t i n g i n p u t a r e n o t 
i n t e r n a l l y c o n n e c t e d . T h e i n v e r t i n g i n p u t is i n t e r n a l l y 
connected to a 1 . 2 5 V reference. T h e p o w e r - f a i l c o m p a -

6 

ra to r h a s 1 0 m V of h y s t e r e s i s w h i c h p r e v e n t s r e p e a t e d 
t r i g g e r i n g of t h e P o w e r - F a i l O u t p u t ( P F O ) . 

T o b u i l d a n e a r l y - w a r n i n g p o w e r - f a i l u r e c i r c u i t , u s e t h e 
P o w e r - Fai l C o m p a r a t o r I n p u t (PFI ) to m o n i t o r t h e u n r e g -
u l a t e d D C s u p p l y v o l t a g e ( s e e Typical Operating Circuit). 
C o n n e c t t h e PFI p i n t o a r e s i s t o r - d i v i d e r n e t w o r k s u c h t h a t 
t h e v o l t a g e a t PFI f a l l s b e l o w 1 2 5 V j u s t b e f o r e t h e r e g u -
la to r d r o p s ou t . U s e P F O to i n t e r r u p t t h e ( jP s o it c a n 
p r e p a r e fo r a n o r d e r l y p o w e r - d o w n . 

R e g u l a t e d a n d u n r e g u l a t e d v o l t a g e s c a n b e m o n i t o r e d 
b y s i m p l y a d j u s t i n g t h e PFI r e s i s t o r - d i v i d e r n e t w o r k v a l -
u e s t o t h e a p p r o p r i a t e ra t io . In a d d i t i o n , t h e r e s e t s i g n a l 
c a n b e a s s e r t e d a t v o l t a g e s o t h e r t h a n t h e V c c r e s e t 
t h r e s h o l d , a s s h o w n in F i g u r e 5. C o n n e c t P F O to M R t o 
i n i t i a te a r e s e t p u l s e w h e n t h e 12V s u p p l y d r o p s b e l o w 
a u s e r - s p e c i f i e d t h r e s h o l d ( 1 1 V in t h i s e x a m p l e ) or w h e n 
V c c fa l l s b e l o w t h e r e s e t t h r e s h o l d . 

Applications Information 
Operation with +3V and +5V Supplies 

T h e M A X 7 0 6 P / R / S / T a n d M A X 7 0 8 R / S A T p r o v i d e v o l t a g e 
m o n i t o r i n g a t t h e r e s e t t h r e s h o l d ( 2 . 6 3 V to 3 . 0 8 V ) w h e n 
p o w e r e d f r o m e i t h e r + 3 V or + 5 V . T h e y a r e i d e a l in p o r t a -

J t / i v j x i y i / i 
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+3.3V -

V c c +1V 

RESET 

OV 

+3.3V • 

RESET 

OV 

+3 3V 

M R ' OV 

\ V R S T 

tRST -J, 

H K tMD 
- H h tMR 

•NOTE: M R i X T E R N A L L Y DRIVEN LOW. 
J WDO TIMING SHOWN FOR MAX706P/R/S /T . 

Figure 3. RESET, RESET, MR and WDO Timing 

+3V/+3 3V 
WDI 

OV 

+3V/+3 3V 

WDO w 

+3V/+3 3V 

RESET 

H h b two -

n n 

twD 

i n 

— tWD -H 

RESET EXTERNALLY , , 
TRIGGERED BY MR l«ST 

Figure 4. MAX706P/R/S/T Watchdog Timing 

b l e - i n s t r u m e n t a p p l i c a t i o n s w h e r e p o w e r c a n b e s u p -
p l i e d f r o m e i t h e r a + 3 V b a t t e r y or a n A C - D C w a l l a d a p t e r 
t h a t g e n e r a t e s + 5 V (a + 5 V s u p p l y a l l o w s a | i P or 
m i c r o c o n t r o l l e r to r u n f a s t e r t h a n a + 3 V s u p p l y ) . W i t h a 
+ 3 V s u p p l y , t h e s e I C s c o n s u m e j e s s p o w e r , b u t o u t p u t 
d r i v e c a p a b i l i t y is r e d u c e d , t h e M R - t o - R E S E T d e l a y t i m e 
i n c r e a s e s , a n d t h e M R m i n i m u m p u l s e w i d t h i n c r e a s e s . 
T h e Electrical Characteristics t a b l e p r o v i d e s s p e c i f i c a -
t i o n s fo r o p e r a t i o n w i t h b o t h + 3 V a n d + 5 V s u p p l i e s . 

Ensuring a Valid RESET Output 
Down to Vcc = OV 

W h e n V c c f a l l s b e l o w 1V , t h e M A X 7 0 6 R / S / T a n d 
M A X 7 0 8 R / S / T R E S E T o u t p u t n o l o n g e r s i n k s c u r r e n t ; it 
b e c o m e s a n o p e n c i r c u i t . H i g h - i m p e d a n c e , C M O S l o g i c 
n p u t s c a n d r i f t t o u n d e t e r m i n e d v o l t a g e s if le f t a s o p e n 

c i r c u i t s . If a p u l l - d o w n r e s i s t o r is a d d e d t o t h e R E S E T 
p in , a s s h o w n in F i g u r e 6, a n y s t r a y c h a r g e or l e a k a g e 
c u r r e n t s wi l l f l o w to g r o u n d , h o l d i n g R E S E T low. R e s i s t o r 

y u i / j x i / i / i 

+3V/+3 3V 

1M< 
1%; 

130k < 
1% < 

RESET 
VCC (RFSET) 

A 1 > 1 X I A 1 
MAX/06P/R/S/T 
MAX708R/S/T _ 

T O P P 

P A R A M E T E R MIN T Y P MAX UNIT 

+ 12V Reset 
Threshold at +25 'C 

10.24 10.87 11.50 V 

) ARE FOR M A X / 0 6 P . 

Figure 5. Monitoring Both +3V/+3.3V and + 12V 

A 1 / I X I / M 

" t 
> R1 

Figure 6. RESET Valid to Ground Circuit 

v a l u e R1 is no t c r i t i c a l , b u t it s h o u j d n o t l o a d R E S E T a n d 
s h o u l d b e s m a l l e n o u g h to pu l l R E S E T a n d t h e i n p u t it is 
d r i v i n g t o g r o u n d . 1 0 0 k Q is s u g g e s t e d for R1 . 

Adding Hysteresis to the 
Power-Fail Comparator 

H y s t e r e s i s a d d s a n o i s e m a r g i n t o t h e p o w e r - f a i l c o m p a -
ra to r a n d p r e v e n t s r e p e a t e d t r i g g e r i n g o f P F O w h e n VIN 
is n e a r t h e p o w e r - f a i l c o m p a r a t o r t r i p p o i n t . F i g u r e 7 
s h o w s h o w t o a d d h y s t e r e s i s to t h e p o w e r - f a i l c o m p a r a -
tor . S e l e c t t h e ra t io of R1 a n d R 2 s u c h t h a t PFI s e e s 1 2 5 V 
w h e n VIN fa l l s t o t h e d e s i r e d t r i p p o i n t (VTRIP) R e s i s t o r 
R 3 a d d s h y s t e r e s i s R 3 wi l l t y p i c a l l y b e a n o r d e r o f 
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m a g n i t u d e g r e a t e r t h a n R1 or R 2 . T h e c u r r e n t t h r o u g h 
R1 a n d R 2 s h o u l d b e a t l eas t 1|uA to e n s u r e t h a t t h e 2 5 n A 
m a x PFI i n p u t c u r r e n t d o e s n o t sh i f t t h e t r i p p o i n t s i gn i f i -
c a n t l y . R 3 s h o u l d b e j a r g e r t h a n 1 0 k Q t o p r e v e n t it f r o m 
l o a d i n g d o w n t h e P F O p in . C a p a c i t o r C 1 a d d s n o i s e 
r e j e c t i o n . 

Monitoring a Negative Voltage 
T h e p o w e r - f a i l c o m p a r a t o r c a n b e u s e d to m o n i t o r a 
n e g a t i v e s u p p l y v o l t a g e u s i n g t h e c i r c u i t of F i g u r e 8. 
W h e n t h e n e g a t i v e s u p p l y is v a l i d , P F O is l ow . W h e n 
t h e n e g a t i v e s u p p l y v o l t a g e d r o p s , P F O g o e s h i g h . 
T h i s c i r c u i t ' s a c c u r a c y is a f f e c t e d b y t h e PF I t h r e s h o l d 
t o l e r a n c e , t h e V c c v o l t a g e , a n d r e s i s t o r s R 1 a n d R2 . 

VlH 
+ 3 V A 3 3 V 

Vcc 
P F I 

A l i l X I / K I 
MAX706P/R/SJ 
MAX708R/S/T 

P F O 

G N D 

r 
T 0 | j P 

• O P I I O N A I 

+ 3 V / + 3 3 V -

P F O 

Q V 

VTRIP 1 1 2 5 
( R L + R 2 ) * 

VI VTRIP VII 
VIM 

Figure 7. Adding Hysteresis to the Power-Fail Comparator 

+3V/4 3.3 V • 
— 1 

R l | 

R2 ^ 

J 

Vcc 

PFI PFO 

A L I L X I A I 
MAX706P/R/S/T 
MAX708R/S/T 

GND 

-

1 

+ 3 V / - 3 3V + 3 V / - 3 3V 

PFO 

n v 

VlRIP 

V 
V C C ^ 1 2 5 _ V 2 5 - V T B I P 

R1 ~ R2 

NOTE. VIPIP IS NEGATIVE 

OV 

Figure 8. Monitoring a Negative Voltage 
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Typical Operating 
_ Circuits (continued) 

_Pin Configurations (continued) 

UNREGULATED DC 

DC-DC 
CONVERTER 

f3V/+3 3V 

V c c 1 V c c 
RESET - RESET 

PFI RESET ,uP 

PFO 
GND 

INTERRUPT MR 
PFO 

GND 
INTERRUPT 

• [ _ P U S H B U H O N 
1 SWITCH 1 MAX708R/S/T 

T R A N S I S T O R C O U N T : 5 7 2 

Chip Information 

MR [ T 

V c c U 

GND I Z 

PFI I Z 

/ L / L / J X I / L / L 
MAxmnm 

Z RESET 

Z RESET 

Z N C 

Z PFO 

DIP/SO 

(RESET) RESET [ T 

WDO I X 

M R I X 

V c c E 

/vt/nusvt 
MAX706P 

MAX706R/S/T 

X W D I 

X TO 
X PFI 

X I G N D 

UMAX 

RESET | T 

RESET I X 

MR I X 

V c c I X 

/ H / 1 X I / I / 1 
MAX708R/S/T 

X N.C. 

X PFO 

X PFI 

X G N D 

PMAX 

( ) ARE FOR M A X 7 0 6 P ONLY. 
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Ordering Information (continued) 

PART TEMP. R A N G E P IN-PACKAGE 

MAX706RCPA 0°C to +70°C 8 Plastic DIP 

MAX706RCSA 0°C to +70°C 8 SO 

MAX706RCUA 0°C to + 70"C 8 pMAX 

MAX706REPA -40°C to +85"C 8 Plastic DIP 

MAX706RESA -40°C to +85"C 8 SO 

MAX706RMJA -55°C to +125°C 8 CERDIP* 

M A X 7 0 6 S C P A 0°C to +70°C 8 Plastic DIP 

MAX706SCSA 0"C to +70°C 8 SO 

MAX706SCUA 0°C to +70°C 8 [jlWAX 

MAX706SEPA -40°C to +85°C 8 Plastic DIP 

MAX706SESA -40°C to +85"C 8 SO 

MAX706SMJA -55°C to +125°C 8 CERDIP* 

M A X 7 0 6 T C P A 0°C to +70"C 8 Plastic DIP 

MAX706TCSA 0°C to +70°C 8 SO 

MAX706TCUA 0°C to +70°C 8 pMAX 

MAX706TEPA -40"C to +85°C 8 Plastic DIP 

MAX706TESA -40°C to +85°C 8 SO 

MAX706TMJA -55°C to +125°C 8 CERDIP* 

MAX708RCPA 0°C to +70"C 8 Plastic DIP 

MAX708RCSA 0"C to +70°C 8 SO 

MAX708RCUA 0°C to +70"C 8 pMAX 

MAX708REPA -40°C to +85°C 8 Plastic DIP 

MAX708RESA -40°C to +85°C 8 SO 

MAX708RMJA -55°C to +125°C 8 CERDIP* 

M A X 7 0 8 S C P A 0°C to +70°C 8 Plastic DIP 

MAX708SCSA 0"C to +70°C 8 SO 

MAX708SCUA 0°C to +70°C 8 pMAX 

MAX708SEPA -40°C to +85°C 8 Plastic DIP 

MAX708SESA -40"C to +85°C 8 SO 

MAX708SMJA -55°C to +125"C 8 CERDIP* 

M A X 7 0 8 T C P A 0"C to +70°C 8 Plastic DIP 

MAX708TCSA 0°C to +70"C 8 SO 

MAX708TCUA 0°C to +70°C 8 pMAX 

MAX708TEPA -40°C to +85°C 8 Plastic DIP 

MAX708TESA -40°C to +85°C 8 SO 

MAX708TMJA -55°C to +125"C 8 CERDIP* 

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

10 W l y 1 X I > k l 
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_Package Information 

0° - 15° 

- e A -

- e B -

Plastic DIP 
PLASTIC 

DUAL-IN-LINE 
PACKAGE 
(0.300 in.) 

DIM 
INCHES i MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.200 - 5.08 
A1 0.015 - 0.38 -

A2 0.125 0.175 3.18 4.45 
A3 0.055 0.080 1.40 2.03 

- - -

B 0.016 0.022 0.41 0.56 

- - -

B1 0.045 0.065 1.14 1.65 

- - -

C 0.008 0.012 0.20 0.30 

- - -

D1 0.005 0.080 0.13 2.03 

- - -

E 0.300 0.325 7.62 8.26 

- - - E1 0.240 0.310 6.10 7.87 - - -
e 0.100 - 2.54 -

- - -

eA 0.300 - 7.62 -

eB - 0.400 - 10.16 
L 0.115 0.150 2.92 3.81 

PKG. DIM PINS 
INCHES MILLIMETERS 

PKG. DIM PINS 
MIN MAX MIN MAX 

P D 8 0.348 0.390 8.84 9.91 
P D 14 0.735 0.765 18.67 19.43 
P D 16 0.745 0.765 18.92 19.43 
P D 18 0.885 0.915 22.48 23.24 
P D 20 1.015 1.045 25.78 26.54 
N D 24 1.14 1.265 28.96 32.13 

S1 s 

^ " CERDIP 
CERAMIC DUAL-IN-LINE 

PACKAGE 
(0.300 in.) 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.200 - 5.08 
B 0.014 0.023 0.36 0.58 

B1 0.038 0.065 0.97 1.65 
C 0.008 0.015 0.20 0.38 
E 0.220 0.310 5.59 7.87 

E1 0.290 0.320 7.37 8.13 
e 0.100 2.54 
L 0.125 0.200 3.18 5.08 

L1 0.150 - 3.81 -

Q 0.015 0.070 0.38 1.78 
S - 0.098 - 2.49 

S1 0.005 - 0.13 -

DIM PINS 
INCHES MILLIMETERS 

DIM PINS 
MIN MAX MIN MAX 

D 8 - 0.405 - 10.29 
D 14 - 0.785 - 19.94 
D 16 - 0.840 - 21.34 
D 18 - 0.960 - 24.38 
D 20 - 1.060 - 26.92 
D 24 - 1.280 - 32.51 

y u y j x i v k i 11 
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Package Information (continued) 

J U T 

l O . W m m l 
H 0.004in. I 

A 1 c 

L 

0 ° - 8 ° 

7 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A 0.053 0.069 1.35 1.75 
A1 0.004 0.010 0.10 0.25 
B 0.014 0.019 0.35 0.49 
C 0.007 0.010 0.19 0.25 
E 0.150 0.157 3.80 4.00 
e 0.050 1.27 

H 0,228 0.244 5.80 6.20 
L 0.016 0.050 0.40 1.27 

Narrow SO 
SMALL-OUTLINE 

PACKAGE 
(0.150 in.) 

DIM PINS 
INCHES MILLIMETERS 

DIM PINS 
MIN MAX M I N 1 MAX 

D 8 0.189 0.197 4.80 5.00 

D 14 0.337 0.344 8.55 8.75 
D 16 0.386 0.394 9.80 10.00 

1 

•»- B 1 A1 

DIM 
INCHES MILL IMETERS 

DIM 
MIN MAX MIN MAX 

A 0.036 0.044 0.91 1.11 
A1 0.004 0.008 0.10 0.20 
B 0.010 0.014 0.25 0.36 
C 0.005 0.007 0.13 0.18 
D 0.116 0.120 2.95 3.05 
E 0.116 0.120 2.95 3.05 
e 0.0256 0.65 
H 0.188 0.198 4.78 5.03 
L 0.016 0.026 0.41 0.66 
« 0° 6° 0" 6" 

8-PIN |aMAX 
MICROMAX SMALL-OUTLINE 

PACKAGE 

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirety embodied in a Maxim product. No circuit paten! licenses are 
implied Maxim reserves the right to changc the circuitry and specifications without notice at any time. 

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

© 1995 M a x i m I n t e g r a t e d P r o d u c t s P r in ted U S A / M / J X I / M IS a r e g i s t e r e d t r a d e m a r k of M a x i m I n t e g r a t e d P r o d u c t s . 


