FUJITSU MICROELVBTRANIII

NIRRT
FUJITSU |

IE D BN 3749702 B84SR wp

Ty ey

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 [Cs.
The MB3780A generats a reset signal when power supply’s ON/OFF or ab-
normal power supply. The MB3780A provides switching function for back up
between miodes 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/autput differential voltage:
230 mV typical

Input loss voltage detection value:
4.2V £2.5%

Onchip power-on reset circult
Low voltage detection value by
primary battery: 2.65V, 2.37V
Onchip secondary battery
Output current at backup: 500
#A 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 -03t07 \
Battery Voltage Veat ~0.3t07 \
Output Reset Voltage VaeseT 7 \'
Qutput Alarm Voltage VaLaam 7 v
Qutput Current lout 250 mA
Qutput Buffer Current laur 55 mA
*900 mW
Power Dissipation Pp **540 mwW
***450 mW
Operating Temperature Top -301t0 85 °c
Storage Temperature Tsta -55 to 126 °c

NOTE:

* Ta £ 25°C DIP-16P-MC4
** Ta £ 26°C FPT-16P-M02
*** Ta £25°C FPT-20P-M04

Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded, Functional operation should he 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

Nedt (1T
Veat19q2 150 BUFFER
Ned3 14BNC
Voursgd {TOP VIEW} WEVIN
Veara¢ds 12PVsense
ALARMI A8 1per
ALARMZH 7 10 NC
GND B 9pRESET
DIP-16P-M04-
FPT-16P-M02
Ned1 20bNC
Veatig2 19 BUFFER
Ned3 18pKC
Vourtd4 178 Vin
Vaat2g5 18 Vaense
nees T VIR ohae
nNed7 14fNe
ALARMIdl8 13pcr
ALARMZG9 12pNC
GNDH 10 11pRESET
FPT-20P-M04

24000000

This device contains circuitry to protect the
inputs against damage due to hngh 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 voitages to this high impedance
circuit.
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0T 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 \'}
Output Reset Current lReseT 3 - mA
Output Alarm Current laLARM 3 mA
Secondary Battery Charging. Current lcHARGE -3 mA
Qutput Current lout 200 mA
Qutput Buffer Current lgus 50 mA
Backup Current lgu 500 MA
-30 85 *°c
Operating Temperature Top
-30 70 ¥ og
NOTE:" * DIP-16P-M04
** FPT-16P-M02, FPT-20P-M04
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MB3780A

ELECTRICAL CHARACTERISTICS

(Viy =5V, T = 25°C)

Value
Parameter Symbol Condition - Unit
Min Typ Max
Whole Device
ling lout = 0mA 1.0 1.5 mA
Input Current linz louT = 200mA 225 250 mA
- it E hina Vin =40V 1.0 15 mA
Backup System
Input/Output DV, lout = OmA 0.18 0.21 0.24 \';
Defferential Voltage DV, louT = 200mA 0.19 0.22 0.25 v
Output Delay Time tro Co =0.01uF, Cy =0 2.0 10 us
Output Buffer Current lgur Vo =47V, Vgur =4.0V 50 mA
Buffer Leak Current ~ lons Vin =0V, Vgyp =4.5V 100 nA

Power Supply Monitoring System

Vine Vin TN 410 | 42 | 430 v
7

Input Loss Voltage

VinH Vin 4,20 4.30 4,40 \

Hysteresis Width of

Input Loss Voltage DVin V'NH_Y'NL 50 100 150 mv
Output Reset Voltage VaeseT lreset = 3mA 0.15 0.4 \'
QOutput Reset Leak Current loHr Vin =40V, Vgeget =6V 0 100 nA
Reset Pulse Width teo C: =0.01uF 0.5 1.0 1.5 ms
Input Pulse Width tp) Cr=0.01pF, Viy "1 5 us
Reset Output Rising Time trg Cr = 0.014F 2.0 3.0 us

RL=5.1k, C_ = 100pF

Reset Output Falling Time tfg 0.1 0.5 us

Reset Qutput Propagation _

Delay Time tpdg Ct =0.01uF 2.0 10 us
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ELECTRICAL CHARACTERISTICS (continued)

(Vin =5V, Ta =25°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
Primary Battery Monitoring System
Low Voltage Detection Veati1 VeaT1 TN 2,66 2.65 275 v ’
(Primary) Vearns | Vaari A | 289 2.69 2.79
Hysteresis Width of Low 3 .
Voltage Detection (Primary) DVear Veatn1—VeatLt 0 40 60 mv
Low Voltage Detection VeaTL2 VeaTt x 2.27 2.37 247 v
(Secondary) Veatnz | Veam 7 2.31 2.41 251
Hysteresis Width of Low
Voltage Detection DVyar2 VeatHza~VvaTL2 20 40 60 mV
{Secondary)
Differential Detected Low
Voltage DVgat VvatL1—VeaTtLz 0.26 0.28 0.30 v
'VATA VBAT = 3V, V|N =65V -100 8500 nA
Input Current
IVATB VBAT =3V, VIN =0V -100 500 nA
Output Differential Voltage | DVgy lgaT1 = 100uA 0.30 0.35
VaLarmi | laLarmy = 3mA 0.15 04
Alarm Output Voltage
VaLarmz | laLaamz =3mA 0.15 0.4
Alarm Output Leak larar VaLarmt =6V 0 100 nA
Current lona2 VaLaamz =6V 0 100 nA
Alarm Qutput Rising Time tra 20 3.0 us
R =6.1k2, C_ = 100pF
Alarm Qutput Falling Time tfa 0.1 0.5 us
Alarm Output Propagation .
Delay Time tpda 50mV over drive 20 10 us
Secondary Battery Monitoring System
Output Voltage Veua leng = -10uA 2.66 2.80 2.95 v
'CHGL VCHG =20V 0.6 1.6 3.0 mA
Charging Current -
leHaH VCHG =3.3V -1 0 1 HA
Voliorential Qutput DVes leat2 = 1004A 030 | o035 v

NOTE: R, and C,, are output logic of load resistance and capacitor,
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Fig. 2 — MB3780A INPUT ON/OFF OPERATION
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*1) Vy =Vyn-DVy
*2} V2 =VgaT1-DVp4

Fig. 3 — MB3780A ALARM OPERATION
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Condition: Vin 2 VinK
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TIMMING DIAGRAM

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

AESET 90% 90%
ALARMI ALARM2 10% 10%

tre.tra tfR, tfa

Fig. 5 — MB3780A RESET PULSE WIDTH, OUTPUT RESET PROPAGATION DELAY TIME
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*1) V4=V |N~DVy
*2) V2=VgaT1—DVay

Fig. 6 — MB3780A QUTPUT ALARM PROPAGATION DELAY TIME
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TIMING DIAGRAM (continued)
Fig. 7 — MB3780A INPUT PULSE WIDTH
BV
VING
tpy PO
. V4 b
VRESET
*1) Vi =V |y—DVy
*2) Va2 =VgaT1~DVgy
Fig. 8 -~ MB3780A OUTPUT VOLTAGE PROPAGATION DELAY TIME
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Vin

©

Vout

C1=

PRIMARY
BATTERY

1-

Veati

VeaT2

Vinf—

Ca
MB3780A RigR2gRag =

ALARM1 Cri
—1ALARM2
—] GND RESET
Cr=—=
SECONDARY
BATTERY

LOGIC

SRAM | ROM

GNOD

NOTE: The value of C; 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)

+.008,1 9 55 +0.20
——770%-008(19.65:3:20,

woex I M MM e

- 1\ 244£.010 .300(7.62)
{6.20+0.25) TYP

INDEX-2~"U | 1_
|- LuJ+l‘\)J;|2 & L.J+L5:1JZLJ
939-9 0800 010002
10.99+0-39) 11.52+30 {0.25+0.05)
) .172{4.36) MAX
e
Lo .118{3.00} MIN
050(1.27) .100(2.54) 018+.003
MAX Tve 10.46£0.08). .020{0.51) MIN
Dimensions in
© 1988 FUNTSU LIMITED D16033S-2¢

inches (millimeters)
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PACKAGE DIMENSIONS (continued)

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

.089(2.25) MAX

+.010 +0.25 ) {SEATED HEIGHT)
4007 00a(10.187 05 )~

.002(0.05) MIN

HHHHHHH"‘_—‘—{ JL_('Sﬁ"AN—D(T’F)—

(7.80+0.40) +.016,; o0 +0.40 -
200+.012 268 _"00g!8.80_0 20! t
{5.30+0.30)

]
i H H H H - h r(gégig.gg)
L +.002,, , - +0.05

.owt.ooiE:l I~ 006
$[$.006(0.13) & —He,006 7 "005(0.16 7 307)
T {0.4530.10) LY 001 0.02

INDEX

.050(1.27)
TYP

Details of A" part E

.00810.20)¢

4 !

i

1] 1

)]
7.020(0.50 |
,007(0.18) '

MAX 1
.027{0.68) |
i

.350(8.89) REF

Dimensions in

©1988 FUIITSU LIMITED F16005S-4C inches (millimeters)
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PACKAGE DIMENSIONS (continued)
20 LEAD PLASTIC FLAT PACKAGE
(Case No.: FPT-20P-M04)
BAARARAAR i
-
004,004
: B

g (340010 (00301 220:.008

C)/‘ +4020. 4050, [fos0s0:207
1 AT !
. \ 010 10°
NERERRRY )
N // Details of "A' part
\0265%.,0047 .0pg*-004 Sl +.002
L’L(o—sm —JL‘;;S;’; o000t fore
. 2864008 10.2275.55} (0.1573:2%
16.60:0.107 040£.004_qp

11.1050.107" EATED HEIGHT)

E % [ e0aw0]

I .230(5.86)REF

— ]

* This dimension does not includa resin protrusion.

Dimensions in
© 1989 FUNTSU LIMITED F200145-1C inches {(millimeters})
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