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General Description 
The M A X 1 2 5 9 ba t te ry m a n a g e r p r o v i d e s b a c k u p - b a t t e r y 
s w i t c h i n g for C M O S R A M , m i c r o p r o c e s s o r s , or other 
l o w - p o w e r log ic ICs. It au tomat i ca l l y sw i t ches to the 
b a c k u p ba t te ry w h e n the p r imary p o w e r s u p p l y is inter-
rup ted . Low- loss sw i t ches g u a r a n t e e an input - to -ou tpu t 
d i f ferent ia l of only 2 0 0 m V wh i le s u p p l y i n g 2 5 0 m A f rom 
the p r imary p o w e r s u p p l y or 1 5 m A f rom the bat tery. 

Ba t te ry d i s c h a r g e du r i ng s h i p p i n g d o e s not o c c u r in the 
M A X 1 2 5 9 , s ince the b a c k u p ba t te ry c a n b e d i s c o n -
n e c t e d by s t rob ing the RST input . 

A bat tery- fa i l ou tpu t s igna l i nd i ca tes w h e n the b a c k u p 
ba t te ry is b e l o w +2V, a n d a power - fa i l ou tpu t s igna l 
i nd i ca tes w h e n the p r imary p o w e r s u p p l y is low. The 
M A X 1 2 5 9 mon i to rs the b a c k u p bat tery , w a r n s of i m p e n d -
ing p o w e r fa i lures, a n d sw i t ches the m e m o r y to the 
ba t te ry w h e n fa i lures o c c u r . The MAX 1259 is p in c o m -
pa t i b le wi th the DS1259 , bu t c o n s u m e s three t imes less 
s u p p l y cu r ren t . C o m m e r c i a l , e x t e n d e d a n d mi l i tary 
t e m p e r a t u r e r a n g e d e v i c e s are ava i lab le . 

Applications 
Bat tery B a c k u p for C M O S R A M 

Un in te r rup t i b l e Power S u p p l i e s 

C o m p u t e r s 

Cont ro l le rs 

Au tomo t i ve S y s t e m s 

Functional Diagram 

K1259 Battery Manager 
Features 

• Switches to Backup Battery if Power Fails 
• Consumes Less than 100nA of Battery Current 
• Power-Fail Output Signals Primary 

Power-Supply Loss 
• Battery Monitor Indicates Low Battery 
• Battery Can Be Disconnected to Prevent 

Discharge During Shipping 
• Battery Automatically Reconnected when 

Vcc is Applied 
• Pin Compatible with the DS1259 
• Supply Current Three Times Lower than DS1259 
• Available in Extended-Industrial and Military 

Temperature Ranges 

Ordering Information 
PART TEMP. RANGE PIN-PACKAGE 

MAX1259CPE 0 ' C t o + 7 0 ' C 16 Plastic DIP 

MAX1259CWE 0"C to +7CTC 16 Wide SO 

MAX1259C/D 0"C to +70°C Dice* 

MAX1259EPE -40" C to +85'C 16 Plastic DIP 

MAX1259EWE -40°C to +85'C 16 Wide SO 
MAX1259MJE -55'C to +125°C 16 CERDIP 

" Contact factory for dice specifications. 

Pin Configuration 

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



MAX1259 Battery Manager 
ABSOLUTE MAXIMUM RATINGS 
Voltage to Any Pin Relative to GND -0.3V to +7.0V 
Operating Temperature Ranges: 

MAX 1259C_ O'C to +70'C 
MAX 1259E_ -40"C to t85 C 
MAX1259MJE -55"C to+125°C 

Storage Temperature Range -55'C to +125"C 
Lead Temperature (soldering, 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 
absolute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
(All Grades, TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Primary Power Supply (Note 1) Vcci 5.0 5.5 V 

Input High Voltage (Note 1) VLH 
MAX1259C 2.0 Vcci +0.3 

V Input High Voltage (Note 1) VLH 
MAX1259E/M 2.4 Vcci +0.3 

V 

Input Low Voltage (Note 1) VLL -0.3 0.8 V 

Battery Voltage (Note 2) VBATT Pin 2 2.5 3.0 3.7 V 

Battery Output (Note 1) BAT Pin 5 V B A T T - 0 . 1 V 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = +4.5V to +5.5V, All Grades, TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Leakage Current LLO -1.0 1.0 MA 

Output Current, PF, BF (Note 3) LOH V O H = 2.4V -1.0 rnA 

Output Current, PF, BF LOL V O L = 0.4V 4.0 mA 

Input Supply Current (Note 4) icci 2.00 3.33 mA 

V c c o Output Current i c co V c c o = Vcci - 0.2V 
Pins 12, 13 250 mA 

Power-Fail Trip Point (Notes 2, 5) VTP Pin 11 
1.26 x 1.26 x 
V B A T T 1 . 2 6 x VBATT V B A T T 

- 250mV + 250mV 
V 

Battery-Fail Trip Point (Note 6) V B A T T F Pin 3 (BF detect) 2.0 V 

DC ELECTRICAL CHARACTERISTICS 
(Vcci <VBATT, All Grades, TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

V c c o Output Current (Note 7) I C C 0 2 
V c c o = V B A T T - 0 . 2 V 
Pins 12, 13 15 mA 

Battery Leakage (Note 8) IBATT 

MAX1259C 100 
nA 

Battery Leakage (Note 8) IBATT MAX1259E 150 
nA 

Battery Leakage (Note 8) IBATT 

MAX1259M 10 H A 

BAT Output Current (Note 9) I B A T O U T Pin 5 100 H A 

2 > M y i x i > v i 



MAX1259 Battery Manager 
CAPACITANCE 
(All G r a d e s . T A = + 2 5 " C . un less o the rw i se no ted . ) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Input C a p a c i t a n c e (No te 10) CiN 5 10 PF 

O u t p u t C a p a c i t a n c e (No te 10) COUT 5 10 PF 

AC ELECTRICAL CHARACTERISTICS 
( V c c = 4 .0V to 5.5V, Al l G r a d e s . T A = TMIN to T M A X , un less o the rw i se no ted . ) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

V c c i Fall T i m e tF 3 0 0 US 

V c c i Rise T i m e tR 1 MS 

Power D o w n to PF L o w tPF 0 MS 

PF H igh af ter Power U p tREC 100 MS 

RST Pulse W i d t h RSTpw 50 10 ns 

Note 1: 
Note 2: 
Note 3: 
Note 4: 
Note 5: 
Note 6: 
Note 7: 
Note 8: 
Note 9: 
Note 10: 

All v o l t a g e s r e f e r e n c e d to g r o u n d . 
T r ip -po in t v o l t a g e for Power-Fa i l De tec t : V T P = 1.26 X V B A T T . For 5 % opera t ion : V B A T T = 3 .7V max . 
5 0 p F l oad c a p a c i t y . 
M e a s u r e d wi th p ins 3, 11j_12. 13, a n d o p e n . 
V T P is the po in t at w h i c h PF is_driven low. 
V B A T T F IS the po in t at w h i c h BF is d r i ven low. 
I c c 0 2 m a y b e l imi ted by ba t te ry c a p a c i t y . 
Bat tery l e a k a g e is the in ternal e n e r g y c o n s u m e d by the M A X 1 2 5 9 
See Typical Operating Characteristics, BAT Switch Drop i/s. Battery Voltage. 
G u a r a n t e e d by d e s i g n . Not tes ted . 

PIN 

6 

Pin Description 

NAME 

1 , 4 , 9 , 
1 0 . 1 4 

7 , 8 

11 

1 2 . 1 3 

1 5 , 1 6 

N C 

V B A T T 

BF 

B A T 

RST 

G N D 

PF 

VCCO 

V c c i 

FUNCTION 

No C o n n e c t . M a k e no c o n n e c t i o n s to t hese p ins . 

B a c k u p Bat te ry Input 

Bat tery-Fai l Ou tpu t . BF is h igh for V c c i at o r_above V T P a n d the b a c k u p ba t te ry g rea te r than 2V. If the b a c k u p 
ba t te ry is b e l o w 2V or V c c i fal ls b e l o w VTP. BF will b e d r i ven low. 

Bat te ry Ou tpu t . Du r i ng no rma l ope ra t i on , the BAT ou tpu t s u p p l i e s u p to 1mA of c o n t i n u o u s ba t te ry cur ren t . In 
s h i p p i n g m o d e , the BAT o u t p u t is h igh i m p e d a n c e . 

B a t t e r y - D i s c o n n e c t Input . The RST input is u s e d to p reven t ba t te ry d i s c h a r g e du r i ng s h i p p i n g . Pu ls ing the 
RST input d i s c o n n e c t s the b a c k u p ba t te ry f r om the V c c o a n d B A T o u t p u t s 

G r o u n d 

Power-Fa i l Ou tpu t . PF is h igh for V c c i g rea te r than 1.26 x V B A T T ( V T P ) , i nd i ca t i ng a va l id V c c i vo l t age . 

C M O S R A M is p o w e r e d f r o m V c c O - The bat tery sw i t chove r c i rcu i t c o m p a r e s V c c i to the V B A T T input , a n d con -
nec t s V c c o to w h i c h e v e r is h igher . 

+5V V c c Input 

/ H / J X I / H 3 



MAX1259 Battery Manager 
Typical Operating Characteristics 

SWITCH VOLTAGE DROP 
vs. LOAD CURRENT 

0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 

l c c o ( m A ) 

SWITCH VOLTAGE DROP 
vs. LOAD CURRENT 

V c c M O D E 
TA = I 7 5 ' C 

V c c i - 4 5 V 

^ ^ V(X| = + 5 . 0 V 

0 5 0 1 0 0 1 5 0 2 0 0 2 5 0 

I c c o ( m A ) 

SWITCH VOLTAGE DROP 
vs. LOAD CURRENT 

I 
B A T T E R Y - B A C K U P M O D E 
TA - + 2 5 C 

5 1 0 1 5 

ICC02(mA) 

SWITCH VOLTAGE DROP 
vs. LOAD CURRENT 

POWER-FAIL TRIP POINT 
vs. BATTERY VOLTAGE 

B A T T L R Y - B A C K U P M O D E 
IA - + 7 5 ' C 

VBATT I 2 . 5 V 

VBATT + 3 0 V 

5 1 0 

ICC02 ( m A ) 

BATTERY-FAIL TRIP POINT 
vs. TEMPERATURE 

1 0 2 0 3 0 4 0 5 0 6 0 7 0 

T E M P E R A T U R E F C ) 

4 • H A X I / H 



QUIESCENT SUPPLY CURRENT 
vs. VcCI 

MAX1259 Battery Manager 
Typical Operating Characteristics (continuedJ 

BAT CURRENT 
vs. BATTERY VOLTAGE 

V B A T T B A T = 1 0 0 M V 

/ 

T A - + 2 5 C 

TA = + 7 5 ' C 

I 

2 5 3 0 3 . 5 

V B A T T ( V ) 

BAT SWITCH DROP 
vs. BATTERY VOLTAGE 

i * 
N 
0 1 

< o 

2 2 2 . 4 2 6 2 8 3 0 3 2 3 4 3 6 3 . 8 4 0 

V B A T T ( V ) 

Figure 1. Power-Down/Power-Up Conditions 
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MAX1259 Battery Manager 

R A M 2 

V ( X V c c i V c c o 

A I / X I ^ I 
MAX1259 

VBATT 
G N D 

1 2 , 1 3 
C E 1 

A D D R E S S 
D E C O D E 

MP 

Figure 2. Typical Application Circuit 

N O T E : L A R G E V A L U E C A P A C I T O R S , S U C H A S A 0 . 2 2 F M A X C A P , 
M A Y B E U S E D FOR S H O R T - T E R M M E M O R Y B A C K U P , 

Figure 3. Using a MAXCAP as a Backup Battery 

Detailed Description 
Battery Switchover and Vcco 

Figure 2 shows a typ ica l app l i ca t i on for the MAX1259 , 
C M O S R A M is p o w e r e d f r o m V c c o . The ba t te ry 
sw i t chover c i rcu i t c o m p a r e s V c c to the VBATT input , a n d 
c o n n e c t s V c c o to wh i cheve r is h igher . 

Switchover occurs when V c c equals VBATT as V c c falls, and 
when V c c is 60mV greater than VBATT as V c c rises. This 
hysteresis prevents repeated, rapid switching if V c c falls very 
slowly or remains nearly equal to the battery voltage. Low-loss 
switches guarantee an input-to-output differential of only 
200mV, while supplying 250mA from the primary power supply 
or 15mA from the battery. 

Note: With adequate filtering, the MAX1259 need only supply 
the average current drawn by the CMOS RAM. Many RAM 
data sheets specify a 75mA maximum supply current, but this 
peak current spike lasts only 100ns. If the sum of the peak 
currents is greater than 250mA, a capacitor p laced on the V c c o 
output can supply the high instantaneous current, while V c c o 
need only supply the average current, which is much less. 

The MAX 1259 ope ra tes wi th bat te ry vo l t ages f rom 2.5V 
to 3 .7V . H i g h - v a l u e c a p a c i t o r s - e i t he r s t a n d a r d 
e lect ro ly t ic or f a rad -s i zed , doub le - l aye r c a p a c i t o r s - c a n 
also b e used for shor t - te rm m e m o r y b a c k u p (F igure 3). 

To achieve rated performance, the V c c input should be con-
nected to both Vcc i pins (pins 15 and 16). As well, the switched 
output should be connected to both V c c o pins (pins 12 and 13) 

Power Fail 
The Power-Fai l (PF) O u t p u t is h igh for V c c i g rea ter than 
1.26 x VBATT (VTP), i nd ica t ing a va l id V c c i vo l tage . 

Battery Fail 
If V c c i Is at or a b o v e the vo l tage tr ip t h resho ld (VTP) a n d 
the b a c k u p bat te ry is g rea ter than 2V, the Bat tery-Fai 
(BF) O u t p u t wil l b e he ld h igh , i nd ica t ing a c h a r g e d bat-
tery. If the b a c k u p bat tery d r o p s b e l o w 2V or V c c i fal ls 
be low VTP, BF will b e d r i ven low. 

BAT Output 
Dur ing no rma l opera t ion , the BAT ou tpu t s tays at the 
ba t t e r y v o l t a g e , r e g a r d l e s s of t he V c c i level. This 
p rov i des 1mA bat te ry cur rent . 

RESET (Digitally Controlled 
Battery Disconnect) 

To prevent bat tery d i scha rge dur ing sh ipp ing, the b a c k u p 
battery can be d i sconnec ted f rom V c c o and BAT. 

This d i s c o n n e c t feature is ac t i va ted by pu l s ing the Reset 
(RST) Input h igh for a m i n i m u m of 50ns wi th V c c i g rea ter 
than VTP (Figure 4). W h e n pr imary power is r emoved , the 
V c c o and BAT ou tpu ts wil l g o h igh i m p e d a n c e . The next 
t ime p r imary power is a p p l i e d wi th V c c i g rea te r t han 1.26 
x VBATT (VTP), normal opera t ion resumes. Note that 
w h e n the M A X 1 2 5 9 is first p o w e r e d up, V c c i mus t b e 
b r o u g h t a b o v e 1.26 x VBATT. This resets an internal f l ip 
f lop, ensu r i ng that the part is in normal V c c m o d e a n d 
not in s h i p p i n g m o d e . 

6 / H / J X I / H 6 



MAX1259 Battery Manager 

Figure 4. Reset Timing 

Application Information 
If a protect ion d iode is p laced in series with the backup 
battery, Pin 2 must be bypassed with at least a 0.01| iF 
capaci tor to ground. 

/ H / J X I / H 7 



MAX1259 Battery Manager 
Chip Topography 

VBATT V C CI VCCI 

RST G N D PF 

0.096" 
(2.440 m m ) 

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product No circuit patent licenses „re 
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time. 
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