Memory IC

Reset IC with battery backup function
BA6129AF/BA6162/BA6162F

The BAB129AF, BA6162, and BAB162F are reset ICs with a battery backup function, designed for equipment using
SRAMs and other similar components. These ICs are configured of a reset signal and CS signal output unitand a
power supply switching unit. If the BA6129AF detects that the power supply has dropped to 3.5V or lower, it outputs
the CS, CSB, and Reset signals to set the SRAM in backup mode. If the voltage drops to 3.3V or lower, the power
supply switches to the battery. With the BA6162 and BA6162F, in the same way, a power supply of 4.2V is detected,
and if the voltage drops to 3.3V or lower, the power supply switches to the battery. These ICs allow SRAMs to be
write protected and allow the system to be reset, in addition to switching between the power supply and the battery.

@Applications
Equipment using SRAMs (cards, cassettes, facsimile machines, copiers, word processars, personal computers, etc.)

@Features
1} Equipped with battery backup function. 4) Low voltage loss when powered from battery.
2) Equipped with both CS signals (CS and CSB) and 5) Smooth switching between power supply and bat-
Reset signals. tery.
3) Low current consumption when powered from bat-
tery.
@Pin descriptions
Pin No. Pin Name Function
1 GND Substrate GND
2 Reset Reset output
3 cs CS output
4 Vear Battery power supply
5 csB CSB output
6 Vo Power supply output
7 NC
8 Vee Power supply voitage

@Absolute maximum ratings (Ta=25C)

Parameter Symbol Limits Unit

Power supply voitage Vee 7.0 \
—80 (BAG6129AF)

Output current 1 lour mA
—40 (BAB162/BA6162F)

Output current 2 lour2 —200 uA

900* (BA6162)
Power dissipation Pd 550 *2 (BAB129AF) mw
(BAG162F)
Operating temperature Topr —20~75 c
Storage temperature Tstg —40~125 c

louT1 indicates the output current on the VcC side, and louT2 the output current on the VBAT side.
*1 When using at temperatures of 25°C or higher, reduce power by 9.0 mW for each 1.0°C above 25°C.
*2 When using at temperatures of 25°C or higher, reduce power by 5.5 mW for each 1.0°C above 25°C.
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Memory IC BA6129AF/BA6162/BA6162F
@Block diagram
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Memory IC BA6129AF/BA6162/BA6162F

@Electrical characteristics
BAB129AF (unless otherwise noted, Ta=25TC, VRres=Vcc=5V, Rres=10k Q)

Parameter Symbol} Min. | Typ. | Max. | Unit I Conditions
No-load current consumption lcc - - 2.0 mA | Vec=5V, Vear=3V
I/O voltage differential 1 Vsatt - 0.03 | 0.05 \Y Vec=5V, Voar==3V, lo=-—1mA
Vo output voitage 1 Vot 495 | 4.97 - Vv Vee==5V, Vear=3V, lo=--1mA
Vo output voltage 2 Voz 4.70 | 4.90 - \Y4 Vec=5V, Vear=3V, lo=—15mA
Vo output voltage 3 Vos 4.50 | 4.86 - \ Voe=5V, Vear=3V, lo=—30mA
Detection voltage Vs 3.35 | 3.60 | 3.65 A Veg=H—L
Detection hysteresis voitage VsH - 100 - mV | Vec=L—H
Reset output voltage L VresL - - 04 \ Vee=3V
Reset leakage current IRESH — - 0.1 pA | Vee=5V, VRres=7V
Reset operating limit voltage VorL - 0.8 1.2 \ Vec=H—L, Vres=0.4V
CS output voltage L. Vest — - 0.1 1Y Vee=3V, Vear=3V, les=-+1 u A
CS output voltage H Vcsh 4.9 - - \ Vee=5V, Vear=3V, lcs=—1 A
CSB output voltage L Veser - - 0.1 V | Vco=5V, Vear=3V, lcss==-+1 u A
CSB output voltage H Vesen (Vo—0.1| — - \ Vee=3V, Vaar=3V, less=—1 x A
Detection voltage temperature characteristic Vs -0.05| — |+0.05/%/C
Switching voltage Ve 3.15 | 3.30 | 345 A Vee=H—L, Vear=3V, Ro=200k Q
Switching hysteresis voltage Ve - 100 - mV | Voe=L—H, Vear=3V, Ro==200kQ
Switching voltage temperature characteristic \: —0.05| — |+4+0.05|%/TC
Backup current consumption lcce - - 0.5 rA | Vee=GND, Vear=3V
110 voltage differential 2 Vsare — 0.20 | 0.30 \ Vee=GND, Vear=3V, lo=—1 uA
Vo output voltage 4 Vos | 270 | 280 — V | Vec=GND, Vear=3V, lo=—1 A
Vo output voltage 5 Vos 260 | 267 — ] Vee=GND, Vear=3V, lo=—1 x A
Vo output voltage 6 Vos Vee—0.5 — - \ lo==—80mA
Reverse current lor — - 041 KA | Vee=5YV, Vear=GND

{Note) lo, Ics, and lcss are + when flowing toward the pin and - when flowing away from the pin.
© Not designed for radiation resistance.
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@Electrical characteristics

BA6129AF/BA6162/BA6162F

BAB162/F (unless otherwise noted, Ta=25C, VRres=Vce=5Y, Raes=10k Q)

Memory ICs

Parameter Symbol Min. } Typ. Max. Unit Conditions
No-load current consumption lcc - E - 2.0 mA Vec=5V, Vear=3V
170 voltage ditferential 1 Vsan - 0.03 0.056 \ Vee==5V, Vear=3V, lo=—1mA -
Vo output voltage 1 Vo1 4.95 4.97 - \Y Vee=5V, Vear=3V, lo==—1mA
Vo output voltage 2 Voz 4.70 4.90 - \' Vee=5V, Vear=3V, lo=—15mA
Vo output voltage 3 Vo3 4.50 4.86 - v Vee=5V, Vaar=3V, lo==30mA
Detection voltage Vs 4.00 4.20 4.40 A Vee=H—L
Detection hysteresis voltage VsH - 100 - mV Vee=L—H
Reset output voltage L VRESL - - 04 v Vee=3.7V
Reset leakage current Iesh - — 0.1 prA Vee=5V, VRres=7V
Reset operating limit voltage VorL - 0.8 1.2 \ Vee==H-+L, Vres=0.4V
CS output voitage L Vesi - - 0.1 v Vee==3.7V, Vear=3V, lcs=-+1 zA
CS output voltage H Vesh 49 - - \ Vee==5V, Vear=3V, lcs=—1 p A
CSB output voitage L. Vesal - - 0.1 ' Vec=5V, Vesr=3V, lcss=-1+1 u A
CSB output voltage H Vessw | Vo—0.1 — — Vv Vee==3.7V, Vear=3V, lcss=—1 u A
Detection voltage temperature characteristic Kvs —0.05 — 4005 | %/C
Switching voltage Ve 3.156 3.30 345 \ Vee=H-L, Vear=3V, Ro=200kQ
Switching hysteresis voltage Ven - 100 - myv Vec=L~H, Vear==3V, Ro=200kQ
Switching voltage temperature characteristic Kvs —0.05 — +005 | %/TC
Backup current consumption lcce - - 0.5 HA Vee=GND, Vear=3V
/O voltage differential 2 Vsarz - 0.20 0.03 \ Vec=GND, Vear=3V, lo=—1 u A
Vo output voltage 4 Vos 2.70 2.80 - v Vee=GND, Vear=3V, lo==—1 p A
Vo output voltage 5 Vos 2.60 267 - \Y Vec=GND, Vear=3V, lo=-—-100 z A
Vo output voltage 6 Vos Veec—0.5 - - " ==—40mA
Reverse current lor - — 0.1 #A Vee=5Y, Vear==GND

{Note) lo, lcs, and lcse are + when lowing toward the pin and - when flowing away from the pin.

* Not designed for radiation resistance.
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Memory IC BA6129AF/BA6162/BA6162F

®Measurement circuit

i
{ |
Vsar =Voc—Vo |

Fo 200k(IiVo

@

1 {Va)
i

g ¢

Ve VReaes j) 5 = _I
(Vs.Vs.VorL)
) BAG6120AF
/ Rres (BAB162/F)
10kQ

VWA

Ll L2l
L%J kx:a lor
GND

nr

lnes

B

Vres
® ¢
(VorL) | (Vs)
!

Fig.1

146 ROKM




Memory IC

BA6129AF/BA6162/BA6162F

@Circuit operation

These ICs have two distinct functions, a logic output function and a power supply switching function.

The logic output circuit consists of the following :
(DReset output (NPN Tr open collector)

@)CS output (PNP Tr open collector + pull-down resistor)

(3CSB output (NPN Tr open collector + pull-up resistor)

The power supply switching circuit consists of a PNP
power transistor and an SBD (8chottky barrier diode).
The normal power supply Vcc and the battery backup
power supply (Vear) are both connected to the switch-
ing circuit. When the PNP power transistor is turned on
and off, the IC power is switched from the normal pow-
er supply to the battery backup power supply, and vice
versa.

The power supply voltage detection circuit consists of
a standard voltage source Vrer and a hysteresis
comparator. The power supply Vcc is detected using a
split resistance. When the power supply voltage drops
below the detection voliage (BAB129AF : Vs = 3.5V
typ. when Ve drops and Vs + 0.1Vtyp. when Vcc rises;

BAB162/F . Vs=4.2Vtyp. when Vcc drops, and Vs +
0.1Vtyp. when Vcc rises), the Reset signal (Low) and
the CS signal (CS - Low, CSB - High) are output by the
logic output function, and the SRAM (or other memory
device) is switched to backup mode.

If the power supply Vcc drops further and goes below
the switching voltage (BA6129AF and BA6162/F :
Ve=3.3Vtyp. when Vcc drops, Ve + 0.1V typ. when Vec
rises), the SBD develops a forward bias because the
PNP power transistor is off. The power supply output
Vo switches from the power supply Vec to the battery
power supply (Vaar).

When the normal power supply Vec rises, the above
process is reversed.

(BA6129AF) (BA6162/F)
———— B
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N \ vB [3.3VTyp.]
/——\ \ VO (vee) [5V—VsATi]
Ii————i b———/ 3 Vo (san) [3V—Vsare]
: /—i VREsH [#Voc]
Reset /__\
e — b VREst [%GND]
vosH  [=vec]
cs / N N
— f—————— Vos.  [=GND]
B | L L veesu [=vo]
vese.  [#GND)

Fig. 2 Timing chart
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Memory IC

BA6129AF/BA6162/BA6162F

@Application example
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@Precautions concerning use

1) Power supply Vco

These ICs are designed to operate with at Vec=5V, but
can also operate at Vce values of other than 5V.
However, the following conditions must be met :
(equation)

¢ Vs+Ven<Vee < Voomax.
 Vee—Vear <5V

T SRAM
i | — O ces
ERREIRERNER
SRAM
CE
—L— BATTERY
av
cPU
O Reset
T

Fig.3

2) Battery voltage Vear

These ICs are designed o operate with at Vear=3V,
but can aiso operate at Vear values of other than 3V,
However, the following conditions must be met :
{equation)

3, Vear<Ve
l Voc‘—VBAT< 5V

where) Vs : detection voltage
Vsu ¢ detection hysteresis voltage
Vs : switching voltage
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Memory IC BA6129AF/BA6162/BA6162F
L

@Electrical characteristic curves (BAG129AF)
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Memory IC

BA6129AF/BA6162/BA6162F
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@External dimensions (Units: mm)
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Fig. 15 Output voltage - output current
characteristic (2) {(when using
battery backup)
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