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BATTERY BACKUP IC

The Fujitsu MB3780A monolithic battery backup IC is fabricated with a
bipolar linear IC technology, and is suitable for power supply of SRAM, ROM
and Logic ICs.
The MB3780A generats a reset signal when power supply’'s ON/OFF or ab-
narmal power supply. The MB3780A provides switching function for back up
between modes such as primary bateery which is non-chargeable and secondary
battery which is chargeable. All necessary functions for battery backup are
available on a chip. The MB3780A is available in 16-pin Dual In-Line, space
saving Flat package, or 20-pin shrink small outline which is suitable for
memory card.

[ ]

Input circuit power consumption
when unloaded: 1.0 mA typical
Output drive current: 200 mA
maximum (can be incleased with
an external transistor}
Input/output differential voltage:
230 mV typical

Input loss voltage detection value:
42V +25%

Onchip power-on reset circuit
Low voltage detection value by
primary battery: 2.65V, 2.37V
Onchip secondary battery

® Qutput current at backup: 500

MA maximum
Leak current at backup: 0.5 uA
or less

ABSOLUTE MAXIMUM RATINGS (See Note) {Ta=25°C)
Ratings Symbol Value Unit
Input Voltage Vin -0.3t07 v
Battery Voltage Veat -0.3t07 v
Output Reset Voltage VRESET 7 \'
Output Alarm Voltage VALARM 7 v
Output Current louT 250 mA
Output Buffer Current laur 55 mA
*900 mW
Power Dissipation Py **540 mW
***450 mW
Operating Temperature Tor -30to 85 °C
Storage Temperature Tstae -56t0 125 °C

NOTE:

* T, < 25°C DIP-16P-M04
** Ta < 25°C FPT-16P-M0O2
*** T4 < 25°C FPT-20P-M04

Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet, Exposure to absolute maximum rating conditions for extended
periods may affect device reliability,
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PLASTIC PACKAGE
DIP-16P-M04

PLASTIC PACKAGE
FPT-16P-M02

PLASTIC PACKAGE

FPT-20P-M04

PIN ASSIGNMENT

NC g1 18 NG

VeaTi g2 15p BUFFER

NCHg3 14pNC
Voutd4 13p V)N
{TOP ViEW)

VeaT2 Q5 12P VgENSE
ALARM1d6 Mpcy
ALARMZ 7 1op NC

GNDd8 9B RESET
DIP-16P-M04
FPT-16P-MD2

nNcdi 20p NC
VeaTid2 19 BUFFER
Neda 1BRNC
Vourtga 17hvin
Yaarzgs 16 VsensE
neds (TOP VIEW) B .
Ncgz 14p NC
ALARMId] 8 13pCe
ALARMZH 9 12PNC

GNDA 10 11 RESET

FPT-20P-MDA

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit.
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Fig. 1 — MB3780A EQUIVALENT CIRCUIT
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RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit

Min Typ Max
Input Voltage Vin 5.0 6.0 v
QOutput Reset Current lreseT 3 mA
Output Alarm Current laLaRm 3 mA
Secondary Battery Charging Current lcHaRGE -3 mA
Output Current louT 200 mA
QOutput Buffer Current lgur 50 mA
Backup Current lgu 500 HA

-30 85 *°c
Operating Temperature Top

-30 70 o

NOTE:" * DIP-16P-M04
** FPT-16P-M02, FPT-20P-M04
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ELECTRICAL CHARACTERISTICS

(Vin =5V, T4 = 25°C)

Value
Parameter Symbol Condition Unit
Min Typ Max

Whole Device

(VT lout = OMA 1.0 1.5 mA
Input Current lin2 louT =200mA 225 250 mA

lin3 Vin =4.0V 1.0 1.5 mA
Backup System
Input/Output DV, lout = 0mA 0.18 0.21 0.24 \"
Defferential Voltage DV, louT = 200mA 0.19 0.22 0.25 v
Output Delay Time tro Ca=001uF, C; =0 2.0 10 us
Output Buffer Current lgue Vo =47V, Vg g =4.0V 50 mA
Buffer Leak Current lons Vin =0V, Vgue =4.5V 100 nA

Power Supply Monitoring System

Vine Vin AN 4.10 4.20 4.30 v
7

4.20 4.30 4.40 v

Input Loss Voltage
Vinn Vin

Hysteresis Width of

Dv -
Input Loss Voltage IN Vinn=Vine 50 100 150 mv
Output Reset Voltage VReeseT lgeseT = IMA 0.1 5l 0.4 \%
Output Reset Leak Current lowm Vin =4.0V, VRegeT =6V G 100 nA
Reset Pulse Width tro Cr =0.01uF 0.5 1.0 1.5 ms
Input Pulse Width tp Cy =0.01uF, V| 1 5 us
. 3 '
Reset Output Rising Time R Cr = 0.014F 2.0 3.0 Hs
=51k} =
Reset Output Falling Time tfg Ri=5.1k82, CL = 100pF 0.1 0.5 s
p .
Reset Output Propagation tpdg, Cy = 0.014F 20 10 s

Delay Time
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ELECTRICAL CHARACTERISTICS (continued)

(VN =5V, Ty = 25°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
Primary Battery Monitoring System
Low Voltage Detection VeaTit VeaT1 TN 2.55 2.65 2.75 v
Primal
(Primary) VeaTHT VaaTi e 259 2.69 2.79 v
Hysteresis Width of Low
D -
Voltage Detection [Primary) Vear: Veatn1—VaatLy 2 40 &0 mv
Low Voltage Detection VeaTL2 VeaTs x 2.27 2.37 2.47 v
(Secondary) VaaTHa Veats e 2.31 2.41 251 v
Hysteresis Width of Low
Voltage Detection DVyaT2 VeaTH2—VvaTL2 20 40 60 mV
{Secondary)
Differential Detected Low
Voltage DVBAT VVATL'I _VBATL2 0.26 0.28 0.30 \'"
IVATA VBAT =3V, VIN =5V -100 500 nA
Input Current
IVATB VBAT Te 3V, VIN =0V =100 500 nA
Output Differential Voltage DVg, laaTy = 100pA 0.30 0.35 \
Vacanmt | lacapmy =3mA 0.15 04 v
Alarm Output Voltage
VALARM2 IALAHM2 =3mA D.15 04 Vv
Alarm Output Leak lonan VaLarm =6V 0 100 nA
Current lonaz VaLaamz = 6V 4} 100 nA
Alarm Output Rising Time tra 2.0 3.0 us
R, =5.1k&2, C, = 100pF
Alarm Output Falling Time tf 5 0.1 0.5 us
Alarm Output Propagation .
Delay Time tpd A 50mV over drive 2.0 10 us
Secondary Battery Monitoring System
Output Voltage Veha leng = ~10uA 2.65 2.80 295 \'
ICHGL VCHG =20V 0.6 1.6 3.0 mA
Charging Current
lcHaH Veng = 3.3V -1 0 1 LA
Defferential Qutput
Voltage pu DVg2 Isata = 1004A 0.30 0.35 v

NOTE: R, and C, are output logic of load resistance and capacitor.
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FUNCTION EXPLANATION

Fig. 2 — MB3780A INPUT ON/OFF OPERATION
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Fig. 3 — MB3780A ALARM OPERATION
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OFF QFF QFF
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Condition: Vy > ViynK
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TIMMING DIAGRAM

Fig. 4 — MB3780A RISING/FALLING TIME OF RESET AND ALARM

RESET 90% / % 90%

AUARM1 ALARMZ 10% 10%

try, tra I’fH, th

Fig. 5 — MB3780A RESET PULSE WIDTH, OUTPUT RESET PROPAGATION DELAY TIME
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Fig. 6 — MB3780A OUTPUT ALARM PROPAGATION DELAY TIME
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TIMING DIAGRAM (continued)

Fig.7 — MB3780A INPUT PULSE WIDTH
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Fig. 8 — MB3780A OUTPUT VOLTAGE PROPAGATION DELAY TIME
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APPLICATION EXAMPLE

ViN
©
Vour VinE
VBAT1
VeaTa
Ca
MB3780A R1gR2gRag —
A ALARM1 Crh
Ci1i =
ALARMZ LOGIC | SRAM ROM
—] GND RESET
PRIMARY
BATTERY
- T ey
SECONDARY ‘F
BATTERY
GND

NOTE: The value of Cq and C, should be more than 0.022uF.
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PACKAGE DIMENSIONS

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-16P-M04)

+.008 +0.20
770 y509.55 0 20—~

INDEX-1 [ B W W

1\ 244+ 010 .300(7.62)
(6.20+0.25)  TYP
. 1 | U
INDEX-2
- WA Lujz L7 L LI
+.01 +012
9399 050_9 010+ 002
(0.99+239 (1.52+9-30, {0.25 1 0.05)

i i i i i i FH .172(4.36) MAX
T T -118(3.00} MIN
050(1.27) 100(2 54) 018+ .003
MAX ! ! 171046 £0.08} | .020{0.51) MIN
Dimensions in
© 1988 FUIITSU LIMITED D16033S-2C i -

inches {millimeters)
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PACKAGE DIMENSIONS {(continued)

16-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-16P-M02)

_0B9(2.25) MAX
+.010 +0.256 {SEATED HEIGHT)

lL..4oo_008(10.15_020)~

AAAAA

.002(0.05) MIN
(STAND OFF)

307+ .016

(7.80+0.40) +.016 +0.40,
209+.012 268 _ 7455680 _4 50
(5.30+0.30) i

1t
jL 020+ .008
— = [10.50+0.20)

050(1.27) LOIB& 004 ‘ 006+'002 +0.05
— ——__.005 0.13) M . _ (0.15 _ )
TYP 0.45+0. 10; 0.13) ¥ 001 0.02
r=-->=~--°"""71
| Details of “A” part !
A I 008(0.20)!
' ] |
! |
! I
I S
} 1020(0.50) |
: 007{0.18) :
AX
— .350(8.89) REF : .025’10_68) :
LT MAX 3
T T Dimensions in
© 1988 FIIIITSIJ lIHIT[Il Flﬁﬂﬂﬁs-lﬂ inches {millimeters)
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PACKAGE DIMENSIONS (continued)

20 LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-20P-M04)

iAAAAAAAE ]

.004 + 004

{0.1020.10)

(STAND OFF}
.020+£.008

(0.50£0.20)

)
l—-—mmo“

' ) ‘ ; :
. D // L : Details of ““A" part :
.0265¢ .0047 oog+00a Y - i +002 ! :
~.002 .006
{0.66+0.12} JL—W o =-001

+0.10

INDEX 173:.004 .252+,008
(4.40+0.10) 16.40:0.20)

(022 505! (015305
* .2561.004 . .
{6.50+0.10) 0402.004_(crATED HEIGHT)

(1,1010.10}

E % (] 054107

L .230(5.85)REF I

by —a—

* This dimension does not inciude resin protrusion. Dimensions in
© 1989 FUNTSU LIMITED F20014S-1¢C inches (millimeters)
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