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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- PLASTIC PACKAGE

normal power supply. The MB3780A provides switching function for back up DIP-16P-M04

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 ® Onchip power-on reset circuit PLASTIC PACKAGE
when unloaded: 1.0 mA typical ® lLow voitage detection value by FPT-16P-M02
e Output drive current: 200 mA primary battery: 2.65V, 2.37V
maximum (can be incleased with ® Onchip secondary battery
an external transistor) ® Qutput current at backup: 500
@ Input/output differential voltage: H#A maximum
230 mV typical ® Leak current at backup: 0.5 uA
* i :
;n;\t;t:c;sss;rzltage detection value or less PLASTIC PACKAGE
e FPT-20P-M04
ABSOLUTE MAXIMUM RATINGS (See Note) {Ta=25°C) PIN ASSIGNMENT
Ratings Symbol Value Unit
NC Q1 16 NC
Input Voltage ViN -03t07 v Veat1g2 15 P BUFFER
NCH3 14BNC
Battery Voltage VeaT -0.3to07 \" vourda by
Output Reset Voltage VRESET 7 \" vearzds TV b veense
ALARMI1 6 1pcy
Output Alarm Voltage VaALARM 7 v ——— robne
Output Current louTt 250 mA snods sh RESET
Output Buffer Current laur 55 mA E'l,:_:}gm
*900 mwW
NCQqQ1 20pNC
Power Dissipation Po **540 mw Veatid2 191 BUFFER
...450 mw NCH3 18R NC
Vourda 17hVin
Operating Temperature Top -30to 85 LG Vearzds o iew 1Sf VSENSE
NCH6 1SpNC
Storage Temperature Tsta -5510 125 °c ned 1apne
ALARMIdS 13pCy
. S ALARM2H9 12PN
NOTE: Ta <25 CDIP-16P-M04 GNDd 10 11p RESET
** Ta < 25°C FPT-16P-M02 FPT-20P-M04

*** T, £ 25°C FPT-20P-M04

. - This device contains circuitry to protect the

Permanent device damage may occur if _ABSOLUTE MA)_(IMUM inputs against damage due to high static volt-

RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised

the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid

. . o application of any voltage higher than maxi-

— shefzt. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
\/ ) periodsmay affect device reliability. circuit.

a
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UNBIREIRIED  MB3780A

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
Output Reset Current FreseT 3 mA
QOutput Alarm Current laLarm 3 mA
Secondary Battery Charging Current lcHaRGE -3 mA
Qutput Current louTt 200 mA
Output Buffer Current laur 50 mA
Backup Current lau 500 uA

-30 85 *°c
Operating Temperature Top

-30 70 *°c

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

{(Vin =5V, Ta =25°C)

Value
Parameter Symbol Condition Unit
Min Typ Max

Whole Device

lina lout = OmA 1.0 1.5 mA
Input Current lin2 lout = 200mA 225 250 mA

Iins 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 Cq =0.01uF, Cr =0 2.0 10 us
Output Buffer Current lsur Vo =47V, Vg =4.0V 50 mA
Buffer Leak Current lone Vin =0V, Vgur =4.5V 100 nA

Power Supply Monitoring System

Vine Vi N 4.10 4.20 430 v
e

Input Loss Voltage

Vinn Vin 4.20 4.30 4.40 \%
Hysteresis Width of

DV v -V
Input Loss Voltage N INHTYINL 50 100 150 mv
Output Reset Voltage Vaeser lreser = 3mA 0.15 0.4 v
Output Reset Leak Current lour Vin =4.0V, Vgeget =6V o] 100 nA
Reset Pulse Width teo Ct =0.01uF 0.5 1.0 1.5 ms
Input Pulse Width tp, Cy =0.01uF, Vg U 5 Hs

- . ¢ )
Reset Output Rising Time rR Cr = 0.014F 2.0 3.0 us
=5.1k§2, C_ = 100pF

Reset Output Falling Time tfr Ry =51k, €, = 100p 0.1 05 us
Reset Output Propagation tpda Cr = 0.014F 20 10 s

Delay Time
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ELECTRICAL CHARACTERISTICS (continued)

(Vin =5V, Ta = 25°C)

Vaiue
Parameter Symbol Condition Unit
Min Typ Max
Primary Battery Monitoring System
Low Voltage Detection VeaTiL1 VeaT1 x 255 2.65 2.75
Prima
(Primary) VaaTH1 VeaTi e 2.59 2.69 279
Hysteresis Width of Low
D —
Voltage Detection (Primary) VaaTi Veathi—VeaTur 20 40 60 mV
Low Voltage Detection VeatL2 Veati x 2.27 2.37 247
{Secondary) VeatHz VeaTi e 2.31 2.41 2.51
Hysteresis Width of Low
Voltage Detection DVyaT2 VeaTH2—VvaTL2 20 40 60 mV
{Secondary)
Differential Detected Low
Voltage DVear Vvatii—VeaTL2 0.26 0.28 0.30 \v
lvaTa Veat =3V, V| =5V -100 500 nA
tnput Current
lvaTs Veat =3V, V| =0V -100 500 nA
Output Differential Voltage DVg, laaTs = 100pA 0.30 0.35
VaLarmi lacagmy = 3mA 0.15 0.4
Alarm Output Voltage
VaLarmz laLarmz =3mA 0.15 0.4
Alarm Output Leak lonas Vararm =6V 0 100 nA
Current louaz VaLaamz =6V 0 100 nA
Alarm Output Rising Time tra 2.0 3.0 Hus
R_ =5.1kQ, C, = 100pF
Alarm Output Falling Time tfa 0.1 0.5 us
Alarm Output Propagation .
Delay Time tpda 50mV over drive 20 10 s
Secondary Battery Monitoring System
Output Voltage Vehe lchg = —10A 2.65 2.80 295 v
lenaL Veng = 2.0V 0.6 16 3.0 mA
Charging Current
lchan Vcng =33V -1 ] 1 HA
Defferential Qutput _
Voltage DVeg2 lgaT2 = T00A 0.30 0.35 \"

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

Vin Vine A

V.N

Vour
1
tro tpo
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t
*1) V4 = V|ny-DV,
"2) V2 =VgaT1-DVp
Fig. 3 — MB3780A ALARM OPERATION
Veat: | N\ VBATHLAZ L.
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OFF OFF OFF
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Condition: Vn > Vinn
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TIMMING DIAGRAM

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

RESET 90% 90%
ALARM1 ALARM 10% 10%

tre, tra tfR, tf
R R-UTA

Fig. 5 — MB3780A RESET PULSE WIDTH, OUTPUT RESET PROPAGATION DELAY TIME

VINH

RESET |

N Vy=Vpn-bv, T VRESET
*2) V2 =VpaT1-DVg
Fig. 6 — MB3780A OUTPUT ALARM PROPAGATION DELAY TIME
SOmV
VBATT e —~+ VeaTL1. VBATL2
S50mV
L-‘I tpda
ALARM1
ALARM2
""""""""""""" VALARMI
VaLarm2
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TIMING DIAGRAM (continued)

Fig. 7 — MB3780A INPUT PULSE WIDTH

5v
ViN
4v |
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tPO

............................... vyt
RESET e vy "2
VRESET
*1) Vq =V y—DV,
*2) V2=VpaT1-DVpH
Fig. 8 — MB3780A OUTPUT VOLTAGE PROPAGATION DELAY TIME
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APPLICATION EXAMPLE

ViN
©
VouTt Vin-
VeaT1
VBAT2
Cz
MB3780A R1gR22R3 ﬁ:
¢ = ALARM1 S
—— ALARMZ LOGIC | SRAM | ROM
—| enD RESET
PRIMARY
BATTERY
-y oo
SECONDARY T
BATTERY
GND

NOTE: The value of Cy 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—.01 2(1 9,55_0‘30)

15" MAX

INDEX-1 ok I e T e T e W e O

.244+.010 .300(7.62)
(6.20+0.25) TYP

INDEX-2"|
-
+.012 +012
03gt g 060t ¢ 0104 002
0991939 (1523230 (0.25+0.05)
) 172(4.36) MAX
e
I .118(3.00) MIN
050(1.27) .100(2.54) 018+ .003
MAX I i I yvp T710.461£0.08) .020(0.51) MIN
Dimensions in
© 1988 FUINTSU LIMITED D160335-2C

inches {millimeters)
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PACKAGE DIMENSIONS (continued)

16-LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-16P-M02)
.0B9(2.25) MAX

+.010 +0.25 {SEATED HEIGHT)
=400 _ '50g(10-15 _ 4 20!
.002(0.05) MIN
H H H H H H 'ﬁ (STAND OFF)
‘.3071‘015
INDEX (7.80+0.40) +.016, +0.40
- 209+ .012 -268 _"50g'6-80_0 20’
Q/ (5.30+0.30)
BT EE _l ———+ 020+ .008
— = F0.50+0.20)
050(1.27) 018+ .004 e o 98] J_ 006 *-002 +0.05
$.005(0.13] ¥, 006" 0340157093
TYP 0.45+0.10) (0.13) & 001 0.02

]
:
| .008(0.20)!
_________ | i
! '
I Ll }
v 7 020(0.50) |
! 007(0.18) !
MAX
— 350(8.89) REF ! 027(0.68) 1
LT MAXT
777777 Dimensions in
© 1988 FUNTSU LIMITED F16005S-4C inches {millimeters)
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PACKAGE DIMENSIONS (continued)

20 LEAD PLASTIC FLAT PACKAGE

{AAAAAEARR

(Case No.: FPT-20P-M04)

INDEX

.
.173:.004
(4.40:0.10)

AR

Nl

i
o

.0265+.0047 _oog:’gg;
(0.65+0.12) 1010
(0.2275755)
* .256:.004
16.50:0.10)

.230(5.85)REF

© 1989 FUJITSU LIMITED F20014S8-1C

* This dimension does not include resin protrusion.

.004 +,004

(0.1020.10)

(STAND OFF)
.020+.008

(0.50:0.20)

)
\-‘—01010"

Details of ““A"" part

.252+,008
{6.4020.20)

+.002
008 557

+0.05
0.15330%)

.040+.004

{1.1020.10) {SEATED HEIGHT)

(O 0w 0

Dimensions in
inches (millimeters)
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