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BATTERY BACKUP IC

H Features

- Low power consumption

S-8423 Series

The S-8423 Series is a CMOS IC designed for use in the switching
circuits of main and backup power supplies of 3-V or 5-V operation
microcomputers. [t consists of two voltage regulators, three voltage
detectors, a switchover circuit, and a control circuit. In addition to
being able to switch from primary to backup power supplies, the
S-8423 Series has three types of voltage detection output signal
corresponding to the power supply voltage. The special sequence
for switch control prevents unnecessary exhaustion of the backup
power supply; this feature is suitable for structuring backup systems.

Bl Applications

- Video camera recorder

Normal operation: 43 »A max. (ViN=6 V) - Still video camera

Backup: 2.1 A max.

- Voltage requlator

Memory card -
SRAM backup equipment

Small input/output voltage differences :

0.35 V max. (lout = 50mA)

Output voltage tolerance : +2%

- Three built-in voitage detectors (CS, PREEND, RESET)
Detection voltage tolerance: +2%

- Special sequence
Backup voltage is not output, if the primary power supply voltage
does not reach the RESET voltage that activates a CPU.

B Selection Guide

(Ta=25°C)

Model No. Output voltage*(V) |CS detection voltage(V) | CSrelease voltage(V) |RESET detection voltage(V)
Min. | Typ. { Max. | Min. | Typ. | Max. | Min. | Typ. | Max. Min. Typ. Max.
S-8423AFS 3.23 3.30 3.37 | 3.919 | 4.000 | 4.081 | 4.003 | 4.100 | 4.197 | 2.253 2.300 2.347
S-8423NFS 3.135 | 3.200 | 3.265 | 3.234 | 3.300 | 3.366 | 3.315 | 3.400 | 3.485 | 2.351 | 2.400 | 2.449
$-8423LFS 490 | 5.00 | 5.10 | 4507 | 4.600 | 4.693 | 4.609 | 4.719 | 4.828 | 2.253 | 2.300 | 2.347
* Vgo =Vour
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BATTERY BACKUP IC
S-8423 Series

Ml Block Diagram

Vour
‘ M1
ViN ¢ ,\R/E\?\ Al © VBaT
l RESET PREEND b TREEND
voltage voltage
cs Vowi detector detector
voltage detection 7)7_ 7
detector circuit O RESET
Switch
control
CS§ circuit
l Vwz
detection
@’ circuit
Vro 7J7' Vss
Figure 1
H Pin Assignment
8-pin SSOP - -
Top view Pin name Functions
cs Output pin of CS voltage detector
Vss Vro RESET Output pin of RESET voltage detector
PREEND Vin PREEND | Output pin of PREEND voltage detector
VBar Vour Vin* Primary power supply input pin
cs RESET Vpat* Backup power supply input pin
Vour* Output pin of voltage regulator 2
Veo* Output pin of voltage regulator 1
Vss Ground

*  Mount capacitors between Vgs (GND) and the V), VgaT, Vout, and Vro pins. (See
“Standard Circuit”)

Figure 2
H Absolute Maximum Ratings
Tabie 1
Ta=25°C
B} Parameter Symbol Ratings Unit
Primary power supply input voltage Vin Vss-0.3t0 17 \
Backup power supply input voltage VgaT Vgs-0.3t0 17 \
Output voltage of voltage regulator Vro, Vout Vgs-0.3to Viy + 0.3 v
CS Ves
Output voltage of RESET VRESET Vg¢s-0.3t0 17 \
PREEND VeRe
Power dissipation Pp 300 mwW
Operating temperature Topr -40to +85 °C
Storage temperature Tstg -40to + 125 °C

2
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BATTERY BACKUP IC
S-8423 Series

B Electrical Characteristics

1. S-8423AFS
Table 2

(Unless otherwise specified : Ta = 25°C)
. | Test
Parameter Symbol Conditions Min. Typ. Max. Unit és
qr.

Output voltage1 Vro VIN=6V, lgo=30mA 3.23 3.30 3.37 Y

I/0 voltage difference 1 Vi1 lrRo=30mA —_ 0.2 0.35 Vv

N . . ViN=6V —

5 Load regulation 1 AVgoy o = 100 4A to 40 mA 40 100 mvV

et . . Vin= 6to 16V

. Line regulation 1 AVigo? I = 30 MA —_ 38 100 mv

5 | Temperature coefficient of AVro —ane om +

o | Vro —_ATa Ta=-40°Cto 85°C +0.47 mV/°C

¢ [Output voitage 2 Vour |ViN=6V,lour=50mA | 3.23 3.30 3.37 v |1
170 voltage difference 2 Vdif2 loyt=50 mA _— 0.2 0.35 \

[

: ViN=6V

3 Load regulation 2 AVourm lour = 100 1A to 60 mA —_ 50 110 mv

* | Line regulation 2 AVoyrz :gﬂ:f;g ;&V — 50 110 mv

o —

> | Temperature coefficientof | AVoyr Ta=-40°C to 85°C _ +0.47 _ mV/FeC
Vourt ATa
Input voltage of primary
power supply Vin - — 16 v
CS detection voltage -VDET] Detects Viy 3.919 4.000 4.081 \ -
CS release voltage +VpeTi 4,003 4.100 4.197 \

RESET detection voltage -VpET2 Detects Vour 2.253 2.300 2.347 Vv

« | RESET release voltage +VpET2 2.351 2.420 2.489 Vv

0 [——mx K K K

+~ | PREEND detection voltage -VpeT3 Detects Vgar :’85;? :/852% 4\./85;? \%

s . . .

2

o |srrrs “Vpers | -Vpers | -Vpers

- PREEND release voltage + VDET3 +0.11 +0.14 +0.17 Vv

g Operating voltage Vopr Vin Of Vgar 2.0 —_ 16 Y

-V,
o LRDEN |72 = a0 t0 85°C — £057 | — |mvrc
© [ Temperature coefficient of D -VDET2 e o
: detection voltage —_ATa Ta=-40°Cto 85°C _— +0.33 —_— mv/°C
- AVoET3 | Ta=-40°C to 85°C — +0.36 —  |mvrc
) ATa
> Vps=0.5V, | RESET 1.50 2.30 —_ mA
Sink current Isink Vin=Vgar= |PREEND 1.50 2.30 —_ mA
2.0V cs 1.50 2.30 — mA | 3

Leakage current lLeax Vps=16V, V|y=16V — —_— 0.1 HA

. Vgar=2.8V +V +V +V
Switchover voltage Vswi Dzlt\;cts ViN X 0?;? X 0?;;1 X 0?;;1 v 4
Lo Vgar=3V V, V V
CS output inhibit voltage Vsw2 D:g ctsVour M 8_”;5 M 8_%75 M 8”;7 v 5
=
. ViN=6V

Y I M1 switch leakage current I —_ —_ 1 6

- 9 LK |ygar=0V A

g . . Vin=open, Vgar=3V
M IN=0pen, Vpar — —

i 1 switch resistance value Rsw lour = 100 500 zA 100 Q 7
Temperature coefficient of AVswi Ta= — 40°C to 85°C _ +0.45 _ mvrec| a
Vswi ATa - T
Temperature coefficient of AVsw2

—_— Ta= -40° ° —_ +0.45 _— V.,
Vews ATa a 0°Cto 85°C mv/°Ct 5
Iss1 Vin=6V, Unloaded — 28 43 LA
VgaTt=3V — . X
Current consumption lears VBAT open 0.26 0.50 A 8
IN= = 25° —_— . .
oarz OBV [Ta=25°C 1.0 2.1 2A
Unloaded Ta=85°C —_ — 3.5 HA
Input voltage of backup power
supply Vear 2.0 - 4.0 Vv 7
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BATTERY BACKUP IC
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2. S-8423NFS
Table 3
(Unless otherwise specified : Ta = 25°C)
. LT
Parameter Symbol Conditions Min. Typ. Max. Unit ?s‘
cir.
Output voltage1 VR®o Vin=3.6V,Ipo=15mA 3.135 3.200 3.265 \%
110 voltage difference 1 Vit lro=15mA —_— 60 180 mV
= . Vin=3.6V
5 Load regulation 1 AVros lno = 100 4A to 20 mA 40 100 mv
o | Line regulation 1 AVgo2 :;'g z 13'56;116 v —_ 38 100 mvV
s | Temperature coefficient of AVro Ta = -40°C to 85°C _ +0.46 _ mV/eC
@ | Vro ATa
¢ [Output voltage 2 Vour |Vin=3.6V,iour=15mA | 3.135 3.200 3.265 v |1
1/0 voltage difference 1 Vdif2 loutr=15mA —_ 20 60 mV
o | Load regulation 2 AVoyry | VIN= 3.6V — 50 110 mv
© loyt =100 A to 20 mA
- |.. . Vin=3.6to16V
__ |Lineregulation2 AVouta lour = 15 MA —_ 50 110 mvV
o —
< | Temperature coefficient of AVout Ta = -40°C to 85°C _ +0.46 _ mv/rC
Vout ATa
input voltage of primary Vi _ _ 16 v
power supply
CS detection voltage VDET1 Detects Viy 3.234 3.300 3.366 \
CS release voltage +VpET1 3.315 3.400 3.485 \Y,
RESET detection voltage -VpeT2 Detects Voyr 2.351 2.400 2.449 Y
« | RESET release voltage +VpeT2 2.457 2,528 2,599 Y
O | : R -Voer2 | -Voetz | -Voem
+~ | PREEND detection voltage VDET3 Detects Vgat +0.15 +0.20 +0.25 Y
v v v VDET3 2
v |BREENS ~VDET3 -VDeT3 -
. |PREEND release voltage +VpeT3 +0.11 +0.14 +0.17 \Y
; Operating voltage Vopr VN Oor Vgat 2.0 J— 16 Y
-V
o o At |Ta=-a0°cto8s°C — £047 | — |mvrc
O | Temperature coefficient of A-VpET? _a0e o +
2 detection voltage ATa Ta=-40°Cto 85°C _— +0.34 — mV/°C
- A-VDeT3 | Ta=-40°Cto 85°C — +0.37 —  |mvrc
o ATa
> Vps=0.5V, | RESET 1.50 2.30 — mA
Sink current Isink Vin=Vgar= |PREEND 1.50 2.30 — mA
2.0V cs 1.50 2.30 — mA | 3
Leakage current ILEak Vps=16V, Viy=16V — — 0.1 pA
- Vpar=2.8V +Vper1 | +Vperi | + Vpem
Switchover voltage Vswi Detects Vi %0.83 %0 85 < 0.87 \ 4
P VgaT=3V Vour Vour Vour
. CS output inhibit voltage Vsw2 Detects Vour % 0.93 % 0.95 % 0.97 \ 5
o . Vin=3.6V _ _
> M1 switch leakage current ILex Vgar= 0V 1 pA 6
2 | M1 switch resistance value Rsw Vin=open, — — 100 Q 7
- Vgar=3V
Temperatu‘re coefficient of AVswi Tas — 40°C to 85°C . +0.41 _ mvrec | a
Vw1 ATa
Temperature coefficient of AVswz Tas - 40°C to 85°C _ +043 — mvrc| s
fVsw2 ATa
Issy Vin=3.6V, Unloaded — 28 43 pA
lsAT Vpar=3V — 0.26 0.50 LA
Current consumption V)N = open = 25° — 8
a2 VN8 [Ta=25C 1.0 2.1 oy
Unloaded Ta=85°C —_ — 3.5 pA
Input voltage of backup power
, supply VBAT 2.0 —_— 4.0 \} 7

4
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BATTERY BACKUP IC
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3.S5-8423LFS
Table 4
(Unless otherwise specified : Ta = 25°C)
. LT
Parameter Symbol Conditions Min. Typ. Max. Unit fsz
cir.
Output voltage1 V8o ViN=6V,Igo=30mA 4.90 5.00 5.10 \
I/0 voltage difference 1 Vdif1 lro=30mA — 0.2 0.35 \"
. . Vin=6V _
5 Load reguiation 1 AVgot o = 100 4A to 40 mA 50 110 mVv
+ . . : Vin=6to 16V
. Line regulation 1 AVgo3 Ino = 30 mA 50 110 mv
> | Temperature coefficient of AVro Ta = -40°C to 85°C _ +0.71 _ mVFeC
o [ Vgo ATa
¥ [Output voltage 2 Vour |ViN=6V, lour = 50 mA 4.90 5.00 5.10 v |1
/0 voltage difference 1 Vdif2 loyt=50 mA —_ 0.2 0.35 v
(-}
. Vin=6V
> Load regulation 2 AVoyty lour = 100 1A to 60 mA 50 110 mV
-l . Vin=6to 16V
_ | Lineregulation 2 AVoyr2 lout = 50 mA — 50 110 mV
) —
= | Temperature coefficient of AVour Ta = -40°C to 85°C _ +0.71 - mV/C
Vour ATa
Input voltage of primary Vin _ _ 16 v
power supply
CS detection voltage -VDET1 Detects Viy 4.507 4.600 4.693 \
CS release voltage +Vpem 4.609 4.719 4.828 \"
RESET detection voltage -VpeT2 Detects Voyr 2.253 2.300 2.347 \
. | RESET release voltage +VoeT2 2.351 2.420 2.489 Y
° | 5REEND : -VpeT2 -Vperz | -Voem
+~ | PREEND detection voltage -VpeT3 Detects Vgat Vv
o 4\-/0.15 ;0.20 -:,0.25 5
v |BREENS -VbEeT3 -VDET3 -VpeT3
- PREEND release voltage +VpET3 +0.11 +0.14 +0.17 \
_°°’ Operating voltage Vopr Vin Or Vpar 2.0 — 16 v
-V
o —Q-A—‘T’—?—‘ Ta=-40°C 0 85°C — $066 | — |mvrc
O | Temperature coefficient of A-VpET?2 — ape o +
: detection voltage ATa Ta=-40°Cto 85°C — +0.33 — mv/°C
- AO-Voers | Ta=-40°Cto85°C — +0.36 — | mvrc
o ATa
> Vps=0.5V, | RESET 1.50 2.30 -— mA
Sink current Isink Vin=Vgar= |PREEND 1.50 2.30 — mA
2.0V cs 1.50 2.30 — mA | 3
Leakage current ILEAK Vps=16V, Viy=16V — — 0.1 LA
. Vgar=2.8V +Vper1 | +Vpert | +Voem
Switchover voltage Vswi | Detects Viy x075 | x077 | xo079 | vV |*®
b Vaar=3V Vour Vour Vour
CS output inhibit voltage Vsw2 Detects Vour % 0.93 % 0.95 %0.97 \ 5
L . VIN =6V — —
: M1 switch leakage current I ek Vgar=0V 1 pA 6
- VN =open,
2 | M1 switch resistance value Rsw VeaTr=3V, — —_ 100 Q 7
v lout = 10to 500 LA
Temperature coefficient of AVswi Ta= - 40°C to 85°C _ +0.51 __ mvrec | a
Vswi NTa
Temperature coefficient of AVsw2 Tas - 40°C to 85°C _ +0.68 _ mvrec | s
Vsw2 ATa
Iss1 Vin=6V, Unloaded — 29 45 PA
leat1  |Vear=3V — 0.26 0.50 LA
Current consumption Vin =open = 25° _ 1 8
larz  WNT2EY Ta=25°C 0 2.1 A
Unloaded Ta=85°C _— -— 35 pA
Input voltage of backup power
supply Veat 2.0 — 4.0 v |7
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BATTERY BACKUP IC
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W Test Circuit

1.
A A
Vin RO OF Vour
Vss l 10 uF
3.
vy Vear Vour Cs Q
_ PREEND—( A)
Vss RESET (A)
5.
Vin Vour o Oscilioscope
F.G. =100 k)
Vs cs Oscitioscope
7.
Vin Vour
Vear 1mA
a4 W
! 3&1- Vs
becd

Open and measure the value after applying 6 VtoV,
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: [Fo
x
100k} 100 k2
= = =
- - -)
Vear Vour T Tookd
Vin PREEND
RESET
Vss s
V)(V \%
When measuring Vpers, apply 6 Vo Vyy
4.
Vin Vour
™
® ©
28V Vs
777

Measure the value after applying 5 V or more to Vi,

6.
Vin
_lev Vear
Vss
7
8.
Vin
Vear
Iss l
BAT
Vss
7

To measure Igary, first apply 3 Vto Vgarand 6 Vor
more to Viy. Then open V|, and measure the current
when Vgaris3 V.

Figure 3
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BATTERY BACKUP IC
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Bl Operation Timing Chart (S-8423AFS)

Vin(V)

Vero (V)

Vout (V)

Vgar (V)

CS (V)

PREEND (V)

O =NwWHALU

RESET (V)

O=NWkAWV
LI LI |

CS, and PREEND and RESLT are pulled up to Vour.

Figure 4
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BATTERY BACKUP IC
S-8423 Series

| | Ogeratlon

The S-8423 Series consists of two voltage regulators, and three voltage detectors. The voltage regulator 1
regulates input voltage Viy and outputs to Vgo. The voltage regulator 2 outputs to Voyr. This section
describes the functions and operations of each part.

1. Voltage regulators 1 and 2

The built-in regulators have very small I/O voltage difference (Vgif1 =0.2 V typ. at Iro =30 mA). The output
voltage of Vro and Voyrt can be selected independently between 2.8 and 3.8 V by 0.1 V step.

10 voltage difference Va1 or Vit
Assume that the Vrp voltage when Vi is 6 V and Igg is 30 mA is Vinitial. When the amount voltage of

I/0 voltage difference Vgi1 or Vgirz and Vinitial is applied to the V|y pin, 95% of the Vinitial voltage is
output at the Vgo pin.

2. Switch
The switch consists of the switch control circuit,
Vswi1 and Vgwaz detection circuits, voltage regulator t———|j_1,——<v5”
2 and switch transistor M1.

2.1 Vsw detection circuit

The Vgw1 detection circuit monitors the Viy voltage
and sends the results of detection to the switch

control circuit. In the S-8423AFS (CS detection Switch Vswi Vswz |
. control detection |]detection

voltage ranges from 4.0 to 5.0 V), detection voltage circuit circuit circuit

(Vswi1) is set to 77+2% of CS release voltage T e T

+VpeT1; in the S-8423NFS (CS detection voltage

ranges from 3.0 to 4.0 V) is set to 85+2% of CS Figure 5 Switch

release voltage +VpeT1).

2.2 Vswe detection circuit

Vswaz voitage detector monitors Voyt terminal voltage and keeps CS release voltage output low until
VouT terminal voltage rises to Vgwz. Then CS output changes from low to high if V|N terminal voltage is
more than +Vpgeri (CS release voltage), when Voyt terminal voltage rises to 85% of Voyrt2 (output
voltage of voltage regulator 2). CS output changes from high to low regardliess of Vgwa, if V|n terminal
voltage falls down to less than -Vpgr1 (CS detection voltage). CS output holds high if VN temrinal

voltage keeps higher than -VpgT1, when Voyt terminal voltage falls down to less than Vgwa because of
undershoot.

2.3 Switch control circuit

The switch control circuit receives the signal from the Vgwi detection circuit and controls M1 and
voltage regulator 2. The switch control circuit operates in two statuses: the special and normal
sequences. In the special sequence status, the circuit does not receive nor control signals according
to the ViN (or VeaT) voltage sequence. In the normal sequence status, the circuit receives and
controls signals. Initially, the circuit is kept in the special sequence status. When V) increases until
CS signal goes high, the circuit enters the normal sequence status.

(1) Special sequence status

When the Vin {or VgaT) voltage rises , the switch control circuit is kept in the special sequence
status until CS signal goes high.

At that time, the switch control circuit turns voltage regulator 2 on and turns M1 off regardless of
the status of the Vgw1 detection circuit. The voltage regulator 2 has a switchover function.

8
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BATTERY BACKUP IC
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(2) Normal sequence status
When V)N voltage increases until CS signal, which monitors Voyt terminal, goes high, the switch
control circuit enters the normal sequence.
Once the circuit enters the normal sequence, it turns voltage regulator 2 and M1 on and off
according to the V|y voltage as shown in Table 5. It takes hundreds s in the worst case until
voltage regulator 2 goes ON from OFF. During this period, as both voltage regulator 2 and M1 are
OFF, Vouyr voltage may drop. To protect this drop, do not fail to add 10 »F or more of capacitor to
Vourt terminal. .
The circuit returns to the special sequence status, when RESET signal goes low.

Table 5
Voltage
V|n voltage regulat?)r 2 M1 Vour
Vin>Vswi ON OFF Vour2
Vin<Vswi OFF ON VeaT-Vdif3

2.4 Switch transistor M1

Voltage regulator 2 is also used for switch from
VIN t0 VouTt. Therefore, no reverse current flows
from Vouyt to Vin, when voltage regulator 2 is off.

The output voltage of voltage regulator 2 can be
selected between 2.8 V and 3.8 V by 0.1 V step.

The ON resistance of M1 is 100 Q or less when
louT is between 10 and 500 AA.

Figure 6 Definitions of Vi3

Therefore, when M1 is turned on to connect Vour to Vear, the maximum voltage drop Vgirz due to M1
is 100 % loyt (output current). The minimum output at the Voyrt pin is VeaT-Vditz (Mmax.).

When voltage regulator 2 is on and M1 is off, the leakage current of M1 is kept below 1 »A (ViN=6V,
Ta =25°C) with the VgaT pin connected to the ground (Vss).

3. Voltage detector

The S-8423 Series has three voltage detectors and Vgwy voltage detector. Three detectors feature high
precision and low power consumption with hysteresis characteristics. And Vswgz voltage detector inhibit CS
release output. The power of CS voltage detector is supplied from the Viny and VgaT pins. Therefore, the
output is stable as long as the primary or backup power supplies are within the operating voltage range (2
to 16 V). Ali outputs are Nch open-drains, and need about 100 kQ of pull-up resistors.

(1) CS voltage detector

CS monitors V|y terminal voltage. The detection voltage can be selected between 3.0 and 5.0 V by 0.1
V step. The result of detection is output at the CS pin: “L" for lower voltages than the detection level
and “H" for higher voltages than the release level.
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BATTERY BACKUP IC
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(2) PREEND voltage detector

PREEND monitors the VgaT pin. The detection voltage can be selected between 2.2 V and 2.7 V by
0.1V step, and also higher than RESET voltage with any difference voltage, indicating that the backup
power supply is running out. The result of detection is output at the PREEND pin: “L" for lower
voltages than the detection level and “H” for higher voltages than the release level. The power of this
detector is supplied from Viy terminal. The output is valid only when voitage is supplied from Viy
terminal to Voyr terminal (Vi 2Vsw1) and the output when voltage is supplied from Vgat terminal to
Vour terminal (Vin < Vswi) is "L.”

RESET voltage detector

RESET monitors the Voyt pin. The detection voltage can be selected between 2.0 V and 2.7 V by 0.1
V step. The result of detection is output at the RESET pin: “L" for lower voltages than the detection
level and “H” for higher voltages than the release level. RESET outputs normal logic when Voyt
terminal voltage is 1.0 V or more terminal

C)

NOTE PREEND and RESET are detected at different pins. In practice, current is taken from the VpaTt
side, so consider the 1/O voltage difference (Vgjs3) of M1 when M1 is turned on.

Output voltage

Figure 7 Detection potentials of voltage detectors

10
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B Translient Response
1. Line transient response against input voltage fiuctuation

Input voltage fluctuation differs with the types of the signal applied: type I (square wave between 6.0 V and
10 V) and type I (square wave from 0 V to 10 V) (see Figure 8). This section describes the ringing

waveforms and parameter dependency of each type. For reference, Figure 9 describes the measuring
circuit.

Type I : Square wave between 6.0 Vand 10V

oV

Input voitage 6.0V

Output voltage /\, Overshoot
deviation

Type I : Square wave fromQOVto 10V

Vv

Input voltage oV

Overshoot

Outputvoltage [ \/ V! Undershoot
deviation -
Figure 8
Fast amplifier
v v ‘ »—>Oscill
W ¢ gany OV Oscilloscope
Ve Cour R

Figure 9 Measuring circuit

11
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Type 1 .
Vourt pin Cout =22 4F, loyr=50 mA, Ta=25°C
input oV

voltage

Gvidiv) 2

Output \

voltage \

(1 00 mV/div) AV 1 N —
//
\'4
t(2005/div)
Figure 10 Type 1 ringing waveform (Voyr pin)
VRo pin Cro =22 4F, lro =30 mA, Ta=25°C
Input 10V
voltage
Gvidiv) 2
Output
voltage \
1 Vv/di
{100 mVv/div) \ /
(200 ps/div)
Figure 11 Type I ringing waveform (Vgo pin)
Table 6 Type 1 parameter dependency
. Method to decrease Method to decrease
Parameter Conditions overshoot undershoot

Output current lout 5to 60 mA Decrease Decrease
Load capacitance Cgo 5t0 47 uF Increase Increase
Input fluctuation AV 1to4V Decrease Decrease
Temperature Ta -40°Cto +85°C Low temperature Low temperature

12
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Type II )
Vour pin Cout=22 uF, loyt=50mA, Ta=25°C
i
1
Input 0V 1
voltage |
(5 vidiv) :
oV i
1
1
]
————— - - - s o —— ---_4'.____ ———— e - - - ————
]
!
Output \ !
voltage N "1
(100 mv/div) !
]
)
1
H
t (200 ws/div)
Figure 12 Type II ringing waveform (Vouyr pin)
Vgo pin Cro = 22 4F, lro =30 mA, Ta=25°C -
H
10V |
Input 1
voltage H
(5 V/div) i
oV i
]
1
1
-_—— ._-(_\\_-- ——— e ———— ———— TP E L Lor TEpipepR.
]
1
!
Output \ |
voltage ;
(100 mV/div) |
]
]
:
(200 ws/div)
Figure 13 Type II ringing waveform (Vro pin)
Table 7 Type II parameter dependency
P t Conditi Method to decrease Method to decrease
arameter onditions overshoot undershoot
Output current lout 5to 60 mA —_ —_
{oad capacitance Coyut 51022 uF Decrease Decrease
Load capacitance Court ‘2210 47 uF Increase Increase
Temperature Ta -40°Cto +85°C Low temperature Low temperature

For reference, the following pages describe the results of measuring the ringing amounts at the Voyt and
VRo pins using the output current (loyt), load capacitance (Cro). input fluctuation width (AVN), and
temperature as parameters.
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Reference data: Type I

1. loyTt dependency

1.1 Vour pin
1.2 VRo pin
05 T T T 05 T T T
Cout =22 pF, Ta=25°C Cro=22 uF, Ta=25°C
0.4 - 0.4
Ringing 03 Ringing 0.3
amount . amount Lot
V) \2
0.2 —f 0.2 ==
0.1 - 0.1 —
0.00 10 20 30 40 50 60 0.00 10 20 30 40 50 60
lout (MA) Iro (MA)
2. Cpro dependency
2.1 Vour pin 2.2 VRo pin
0.5 T T T 0.5 T T T
louT =50 MA, Ta=25°C lro = 30 MA, Ta=25°C
0.4 \ 0.4
Ringing -3 [T Ringing 03 [
amount M., T —— amount S~
V) e v) N
0.2 L™ 0.2 P —— e
0.1 0.1
0.05 15 25 35 45 55 0'05 15 25 35 45 55
Cour (¢F) Cro (&F)

Overshoot
=+ =Jndershoot

14
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3. AV|n dependency
AV)N shows the difference between the low voltage fixed to 6 V and the high
voltage. For example, AV|y=2 V means the difference between 6 V and 8 V.

3.1 Vourt pin 3.2 VRo pin
0.4 T T T 0.4 T T T
loyuT =50 mA lro=30mA
COUT =22 ,uF, Ta=25°C CRO =22 yF, Ta=25C
0.3 0.3
Ringing Ringing
amount . amount
" Y
M 02 A M 02 A

0.1 / 0.1 .4

4

001 2 3 4 s 00— 2 3 4 s

AV (V) AVin(V)

4. Temperature dependency

41 Vouyr pin 4.2 VRo pin
0.5 0.5
lour=50 mA lro =30 mA
Cour=224F Cro =22 uF
0.4 0.4
0.3 " — Ringing 3
— —
Ringing Lt A amount | etm
amount P I RN ——
V) 0.2 M 02 /"/
0.1 0.1
.0 0.0
<40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta (°C) Ta (°C)
Overshoot
------ Undershoot

15
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Reference data: Type Il

1. loyt dependency

1.1 Voyr pin
0.5 T T T
Cout =22 uF, Ta=25°C
0.4
Ringing 0.3
amount
V)
0.2
0.1
0'00 10 20 30 40 50
lout (MA)
2. Cro dependency
2.1 Vouyr pin
0.5 T
louT=50mA
Ta=25C
0.4
L 0.3
Ringing
amount
(V) 0.2 A [t
0.1
0.05 15 25 35 45 55
Cour (F)
3. Temperature dependency
3.1 Vour pin
0.5 IOUT'= 50'mA
Cout =22 4F
0.4
Ringing 0.3 L
amount /./ N
v 0.2 /,/
0.1
0.0
<40 -20 0 20 40 60 80 100
Ta (°C)

16
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1.2 VRgo pin
0.5 T T T
Cro =22 uF, Ta=25°C
0.4
Rir‘ngingo'3
amount
V)
0.2 =
0.1
O'00 10 20 30 40 50
Iro (MA)
2.2 VRo pin
0.5 T
lro =30 mA
Ta=25°C
0.4
Ringing 0.3
amount
V)
0.2 4]
0.1 =
0'05 15 25 35 45 55
Cro (uF)
3.2 Vpp pin
5 T T
0 lro=30mA
Cro =22 4F
0.4
Ringing 0.3
amount
(V) * e m
0.2 //
0.1
0.0
40 -20 0 20 40 60 80 100

Ta (°C)

Overshoot
=«e+s=Jndershoot
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2. Load transient response based on output current fluctuation

The overshoot and undershoot are caused in the output voltage if the output current fluctuates between 10
#A and 50 mA (between 10 A and 30 mA at the Vg pin) while the input voltage is costant. Figure 14 shows
the output voltage fluctuation due to change of output current. Figure 15 shows the measuring circuit for
reference. The latter half of this section describes ringing waveform and parameter dependency.

Output current 50 mA 10 A
Output voliage Overshoot
deviation
t Undershoot
Figure 14

Oscilloscope

V V,
™ 5.8423 Series
Js; Cour

Figure 15 Measuring circuit
Output current fluctuation causes ringing. Figure 18 shows the ringing waveform at the Voyt pin and
Figure 19 shows that waveform at the Vgo pin. -

Vour pin

V|N =6.0 V, CQUT =22 ,uF, Ta=25°C

Output 50 mA
current

10 A

Output
voltage

(50mVv/div)
/[
/

1 (50 ms/div) 1 (200 ps/div)
Figure 16 Ringing waveform due to output current fluctuation (Voyr pin)

VRo pin Vin=6.0V, Cro =22 uF, Ta=25°C

Output 30 mA
current

10 LA

Output
voltage

(100mV/div)
<]

t (50 ms/div) t (200 ps/div)
Figure 17 Ringing waveform due to output current fluctuation (Vro pin)
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Table 8 Parameter dependency due to output current fluctuation

P ¢ Method to decrease Method to decrease
arameter overshoot undershoot
Input voltage VIN —_ —_
Load capacitance Cro Increase increase
Output fluctuation Algyr Decrease Decrease
Temperature Ta Low temperature Low temperature
Reference data
1. V|N dependency
1.1 Vour pin 1.2 VRo pin
02 T T T T 02 T T T T
Cout =22 4F, Ta=25°C Cro =22 uF, Ta=25°C
Ringing Ringing
amount amount
v o1 v o1
0.0 0.0
40 50 60 70 8.0 9.0 100 40 50 60 70 80 9.0 100
Vin (V) Vin (V)
2. Cpyr dependency
2.1 Vour pin 2.2 VRp pin
0.2 I B 0.2 T T T
Vin=6.0V, Ta=25°C ViN=6.0V, Ta=25°C
Ringing " Ringing
amount *. amount
) g V) .
0.1 G I 0.1 =

\'\ N b ..
= - - ‘\ .
\\-\‘\—
0.0 0.0
10 20 30 40 50 ’ 10 20 30 40
Cour (uF) Cro (¢F)
Overshoot
----- Undershoot

18
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3. Aloyt Dependency

AloyT or Alro shows the fluctuation between the low current stabilized at 10 A and the high

current. For example. AloyT= 10 mA means the fluctuation between 10 «A and 10 mA.

3.1 Vour pln
Vi =6V, Cour=22 uF, Ta=25°C
0.1 s I
Ringing ) e .
amount Loyt L
v o
- =
. * /
. /
/]
0.0
0 10 20 30 40 50 60
Aloyr(MA)

4. Temperature dependecy

4.1 Vour pin
0.2 T T T 1
Vin=6.0V, Cour=22 u4F
Ringing
amount 0.1 .
(V) . -"-_._,..-
-
0.0
40 -20 0 20 40 60 80 100

Ta (°C)

Downloaded from Elcodis.com electronic components distributor

3.2 Vpo pin
Vin=6V, Cro=22 uF, Ta=25°C
0.1
Ringing R Ol
amount vertf”
v) -+ ——
b ) /
o //
77
0.0
0 10 20 30 40 50 60
AlRO (mA)
4.2 Vo pin
0.2 T T T 1
ViN=6.0V, Cro=22 4F -
Ringing
amount g 4
V)
0.0
40 -20 0 20 ég 60 80 100
Ta(q Overshoot
------ Undershoot

19
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3._Selecting Load Capacitance

The results in 1 and 2 show that the parameter dependency due to the input voltage fluctuation of
type 1I is the opposite of type I, and the output current fluctuation (the amount of ringing is small).
Comparing types 1 and I with respect to the input voltage fluctuation allows the proper load
capacitance to be determined.

For example, Figure 18 shows the Coyt dependency of types 1 and 1I at Voyr pin, respectively.
This shows that the proper load capacitance Coyrt is 22 uF or more.

- \
0.3 -
Ringing \
amount —
» Type I
v 02 ] m
Typell
0.1
0.0 Overshoot
5 15 25 35 a5 55
Cour (uF)
Figure 18

When IC chips or capacitors connected to the Vg and Vouyt pins have sufficient room for overshoot and
littte room for undershoot (Vout output voltage is close to the detection voltage of the RESET voltage
detector), use of a capacitor of 22 »F or more is recommended. In both cases, check the temperature
characteristics.

M Standard Circuit

* Vero
+
10 uf
Vro

1kQ

Py Vi Vgar Wy
£ Vour Vour
_— + + —
— 3V
= 6V 10 uF . 104 —=014F
= sias $-8423 Series £ H

Vour
Vs 100k
RESET
[ PREEND

bl e <

Vour Vour
- 100k 100kQ

*  Always add 10 uF or more of
capacitor to Voyt and Vg temrinal.

Figure 19

20
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H Application Circuits
1. Merits in designing

(1) A switching circuit for primary and backup power supplies is usually configured with discrete
components. The S-8423 Series enables you to configure the circuit with a single chip.
Some microcomputers can enter standby mode (or low clock mode) from normal mode (or high clock
mode) only, and need about 3 V each time they are used. If a low voltage (such as the backup
voltage) is applied to these microcomputers initially, they may run away and vast current consumption
may flow. The S-8423 Series is designed to have a special sequence that stops the backup voltage
until the primary power supply voltage reaches the initial voltage that trips the switch.

(2) Systems can be structured easily.
Three types of built-in voltage detectors (CS, PREEND, and RESET) send three types of voltage
detection signal to microcomputers.

(3) Battery service life are prolonged.

- The I/O voltage difference of the voltage regulator 2 switch is very small, and allows the primary power
supply to be used until just before they are completely discharged.

- The current consumption during backup operation is very small (2.1 »A max.), and allows the backup
power supply to have a long service life.

2. Design considerations
e In applications with small Irg or loyT, output voltages (Vro and Voyt) may rise to cause the load
stability to violate standards. Set Irp and lgyt to 10 A or more.

e Attach the proper capacitor to the Voyt pin to prevent the RESET voltage detector (which monitors the *
VouT pin) from being active due to undershoot.

e Watch for overshoot and ensure it does not exceed the ratings of the IC chips and/or capacitors
attached to the VRo and Vouyr pins.

e Power dissipation of SSOP8 package is shown as Figure 20.
e To prevent improper oscillation of the IC, attach a capacitor of 0.01.F or more to the Vgp pin.

e When the V) starts to rise from voltage that is more than Vswi, a low pulse of less than 4 ms flows
through the PREEND pin even when Vpat is more than the PREEND release voltage. Thus when
monitoring the PREEND pin, always make sure it is more than 4 ms after the rising of Vin.

e When V| falls to 0 V, design peripheral circuits so that Vi falls at the falling edge of 10 ms or more
(Cout = 104F, Cro = 10.F). In the case of a falling edge of 10 ms or less, the RESET pin goes “L.”

Not mounted
400
i Power 300
dissipation "
Po 200
(mW) \\

100 ~

0

25 50 75 100 125
Ambient temperature Ta (°C)

Figure 20 Power dissipation

21
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3. Application exampies

(1) When using a timer microcomputer for backup and displaying PREEND on the main CPU

+
10 uF
- Lookd Ry
Vour z = |-| i I-|
] Vin v
10 #F% . cc
1 . = 5-8423 Series © G
e 1k0 —— "
6V — Vear PREEND ) Timer
- l ”'I microcomputer
- 0.1 uF
3V = l —
5 RESET RESET
+ VRO —me
10 4F[ = Ves j’:cp‘ AN
7
100 k2
F E”.l l|‘v‘v
LCD Ve
I . RESET
IR D Main
CPU INT
SEG¢ <
Address and data
)’ * RESET can be delayed by Rp and Cp.
Figure 21
(2) When using rechargeable battery as a backup battery
11
N
< + +
= 10 4F 10 uF
Vro
Y v
VIN out cC
100kQ< <100k ..
£ $-8423 Series 0 ﬂ:: = 00 Microcomputer
+
_ 0 4y *—1 Vaar cs iNT
Tev
LAY
3V RESET RESET
l Vss
o

. .

Backup battery can be floating-recharged by using voltage regulator1
. Figure 22

22
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- (3) Memory card

e ittt Card unit ====c--cmm—m e
I
!
' $-8423 Series
1

v, ! . V, V, » LS

IN E L . IN our N T
| == =
-~ - SRAM |
E cs

yd
BDT2 <€ : PREEND cs i
]
BDT1 €~ RESET Vgar h

!
]
' —
: T I“ ! lav
[}
1
; .

cs €—
e e e e m e e m— e ——————————————————

Figure 23
M Dimensions
8-pin SSOP 3.12(3.42 max.)

‘ﬁ H H g [ r()’]:“:o.so

6.40%£0.3

0.1
<0.15 2 g'o5
/ { ! \1.#510.05 ‘1.3omax_
/Y 4
40.00 min. Unit: mm
0.65 0.22%0.1
Figure 24

B Markings

DDD 1to 6 : Product name
7 : Assembly code
7 8 9 8 : Year of assembly (last digit)
9 : Month of assembly; Jan.=1, Feb.=2,
Mar.=3, Apr.=4, May=5, June=§6,
t 2 3 4 5 6 July=7, Aug.=8, Sept.=9, Oct.=X,
- Nov.=Y, Dec.=Z

Figure 25

23
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B Taping
1. Tape specifications

2.0 :()_05X 4.0£0.1(50 pitches : 200.0£0.3)
0.3+0.05
$1552005 | 8020. I 175401
(b Sld Sl
* Y T A
(1.5) 5.5+0.05
¥
<= : r)] IIQMQTI??D NA 120203
““‘(rj DK il T U TN 4155003
I_t"max. 37201 /:ivmark(foreverympockets \
0.5 - 3° max.
©s 69:0.1 Y r
] [1.420.1 [1820.
A
40201
T2

©000O0O0O0O
= = = =

——-
Feed direction

Figure 26

2. Reel specifications
1 reel holds 2000 ICs.

B L L LY I ———

Figure 27

24
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B Characteristics
1. Voltage regulator (S-8423AFS)

1.1 Input voltage (V|\) — Output voltage (Vgo) (REG1)

(1) Ta=85°C
4.30 lro =10 mA, 30 mA, 50 mA, 70 mA
3.80
Vro
(V) 3.30
'no"'oy; j I j
2.80 4 - i
/// Am mA
2.30 L
2.3 2.8 33 3.8 4.3
Vin (V)
(3) Ta=-40°C
430 lro = 10 mA, 30 mA, 50 mA, 70 mA
3.80
Vro
(V) 3.30
lro=10 mA/7
2.80 = <>
/ﬂm =70 mA
230 L2 I
2.3 2.8 33 3.8 4.3
Vin (V)

1.2 Input voltage (V|n) — Output voltage (VoyT) (REG2)

(1) Ta=85°C
430 loyr= 10 mA, 30 mA, 50 mA, 70 mA, 90 mA
3.80
Vour 330
V) . ——
lour =10 MA, /7/
2.80 7 % V
loyr =90 mA
2.30 A A o 1
2.3 2.8 3.3 3.8 4.3
Vin (V)
(3) Ta=-40°C
430 lout = 10 mA, 30 mA, 50 mA, 70 mA, 90 mA
3.80
Vour
(v) 3.30
lour = 10M
280 - /
lout =90 MA
230 /A OUTJ "
2.3 2.8 3.3 3.8 4.3
Vin (V)
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(2) Ta=25°C
Iro =
430 ro =10 mA, 30 mA, 50 mA, 70 mA
3.80
Vro
(V) 3.30
lro=10 W% //
2.80 7
o =70 mA
2.30 // A " 1
23 2.8 33 3.8 4.3
Vin (V)
(2) Ta=25°C
4.30 loyt =10 mA, 30 mA, 50 mA, 70 mA, 90 mA
3.80
Vour
(v) 330 ]
lour = 10mA//;??
2.30 /A //I?uT=90 mA
2.3 2.8 3.3 3.8
Vin (V)

43
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1.3 ¥O voltage difference (V4i1) - Output voltage (REG1)

(1) Ta=85°C
0 lro=10mA, 30 mA, 50 mA, 70 mA
1.05 | I |

Ino= 10 MA

1.00

wer 11N

(%)  0.95 A

/ /,;°=7DmA
/ AL

/
0.90 0 0.2 0.4 0.6 0.8 1.0
V)n - Vinitial (V)
(3) Ta=-40°C
lro = 10 mA, 30 mA, 50 mA, 70 mA
1.05 ] I l
lro= 10 mA
1.00
VRo / /
Vinitial / /
(%) / /
0.95 / /
/ Ino =70 MA
/ | ||
0.90 0 0.2 0.4 0.6 0.8 1.0

Vi - Vinitial (V)

(2) Ta=25°C
: lro =10 mA, 30 mA, 50 mA, 70 mA
1.05 l I

lno= 10 MA

Vinitial / // // //

(%) 0.5 TV T

/ /lwiminA

A V.
062 04 06 08 1.0

Vin - Vinitial (V)

"™\

0.90

Vinitial : Vgo value when input voltage is 6 V.

1.4 1/0 voltage difference (Vg4is2) - Output voltage (REG2)

(1) Ta=85°C
loyt=10mA, 30 mA, 50 mA,
70 mA, 90 mA

1.05 l | |

1.00 - > "
Vour
Vinitial // // /
(%) 0.95 /
/ Y

Aoms%mA
AL ]

0.90 0 0.2 0.4 06 .8 1.0
V)N = Vinitial (V)
(3) Ta=-40°C
lout=10mA, 30 mA, 50 mA,
70 mA, 90 mA
1.05 l |
loyr=10 mA
1.00 v

Vour v,
Vinitial / / / /
(%). A A

B Ve —som
| |1

0 0.2 04 06
Vin = Vinitial (V)

0.90 08 1.0

26
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(2) Ta=25°C
lout=10mA, 30 mA, 50 mA,
70 mA, 90 mA
1.05 | | l
1.00 lour =10 MA
Vour // e
Vinitial //
(%) 0.95 ,/ // /‘
/ lour =90 mA
0.90 A 1 1 |

0 02 04 06 08 1.0
Vi - Vinitial (V)

Vinitial : Voyr value when input voltage is 6 V.
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AVgo 0.0

1.5 Output current (lrp) ~ Output voltage (Vgo)

3.45 T
Vin=6.0V
3.4 t
Ta= -40°C
3.35 25°C
Vro 85°C
V) 33
3.25
3.2
3.1
0.001 0.01 0.1 1 10 100

lro (mA)

1.7 Output voltage (Vro) - Temperature
30

T T 1 1 T ¥ T T
ViN=6V,lrRo=30mA
20}Based onVgp voltage when Ta is 25°C

10
Avgo
(mv) © -
-10 \\
N
N
-20

-40 -20 0 20 40 60 80 100
Ta (°C)

1.9 1/0 voltage difference (Vgis1) - Temperature

lro =30 mA
0.3
Vdif1
v) 0.2 /// I
0.1 ,’/
/

00 4020 0 20 40 60 80 100
Ta (°C)
1.11 Input stability (Vgo) - Temperature

0.1 T I E—
lro =30 mA

0.08

AViNVero
(%/v) 0.0

0.02

0.0 -40 -20 0 20 40 60 80 100

Ta (°C)
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0.1 T T T
louT =50 mA
0.0
AVoyr 0.0
AViyVour
(%) 0.0
—
///
0.02 =]
0.0

1.6 Output current (ioy7) - Output voltage (Vour)
. 3.45

Vin=6.0V
|

3.4

1

. Ta= -40°C

3.35 25°C
Vout N 85°C\
B N — AN

3.25

3.2

3.1
0.001 001 0.1 1 10

lout (MA)

100

1.8 Output voltage (Vout) - Temperature
30

ViN=6V, lour=50 mA '
20}-Based onVgp voltage when Ta is 25°C |

10
==
mV g
o \\ ~
N
-20 N

-40 -20 0 20 40 60 80 100
Ta (°0)

1.10 /O voltage difference (V4is2) ~ Temperature

0.4
[T 1
lout =50 mA
0.3
Vdif2 L,
V) 0.2
. /
L~ d
0.1 -~
0.0

-40 -20 0 20 40 60 80 100
Ta (°Q)

1.12 Input stability (Voyt) - Temperature

-40 -20 0 20 40 60 80 100
Ta (°C)

27
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1.13 Load stability (Vgo) - Temperature
140

ViN=6V

120
100

AVgo 80

(mV)

40

20———==

-40 -20 0 20 40 60 80 100
Ta (°C)

28

Downloaded from Elcodis.com electronic components distributor

1.14 Load stability (Voyr) - Temperature

140
120

100
Avoyr

(mV) 80
60

40
20

Vin =6V

/’

—

-40 -20 0 20 40 60 80 100

Ta (°C)



http://elcodis.com/parts/6146606/s-8423.html

BATTERY BACKUP IC
S-8423 Series

- 2.Voltage regulator (S-8423LFS)

2.1 Input voltage (V|y) - Output voltage (Vgo) (REG1)

(1) Ta=85°C
6.00 Igp = 10mA, 30 mA, 50 mA, 70 mA
5.50
\(’Ro .
V) 5.00 -
lno =10 mA/ﬁV
4.50 ” 17 T
/V/ lro=70 mA
4.00 s |
4.0 4.5 5.0 5.5 6.0
Vin (V)
(3) Ta=-40°C
6.00 iro = 10 MA, 30 mA, 50 mA, 70 mA
5.50
Vgo
(V) 5.00 7
lno = 1%
4.50 < 7.
4.00 o~ |
4.0 4.5 5.0 5.5 6.0
Vin (V)

2.2 Input voltage (Vi\) - Output voltage (Vour) (REG2)
(1) Ta=85°C

6.00
5.50
Vour
(v) 5.00 W
loyr=10m
450 7%
/ //"’“’ =30mA
4,00 o~ L
4.0 4.5 5.0 5.5 6.0
Vin (V)
(3) Ta=-40°C
6.00 loyr = 10 mA, 30 mA, 50 mA, 70 mA, 90 mA
5.50
Vour
(v) 5.00 r
loyr =10 mA
4.50 %
| =90 mA
4.00 % o
4.0 4.5 5.0 5.5 6.0

Vin (V)
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lour = 10MA, 30 mA, 50 mA, 70 mA, 90 mA

(2) Ta=25°C
6.00 lro = 10 mA, 30 mA, 50 mA, 70 mA
5.50
Vro
(V) 5.00 7
// lho =70 mA
4.00 s L
4.0 4.5 5.0 5.5 6.0
Vin (V)
(2) Ta=25°C
6.00 loyr=10mA, 30 mA, 50 mA, 70 mA, 30 mA
5.50
Vour
(vy 5.00 %
loyr =10 mA
4.50 7 7
// lour =90 mA
4.00 A ]

4.0

4.5 5.0 5.5 6.0
Vin (V)
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2.3 VO voltage difference (Vg4;s1) - Output voltage (REG1)

(1) Ta=85°C
" lgp=10mA, 30mA, 50 mA, 70 mA
T

lho =10 mA
1.00 -
A —

Vi\:':toial //////

% /| /
(%) 0.95 7
/// lpo =70 mA
|-
0.90 0 0.2 0.4 0.6 08 1.0
V) - Vinitial (V)
(3) Ta=-40°C
lro=10mA, 30 mA, 50 mA, 70 mA
1.05 l | l
o0 Ino =10 MA
Veo V] L
Vinitial /]
(%)  0.95 r// t
/ lno =70 MA
0.9 0 0.2 04 06 0.8 1.0
V\n = Vinitial (V)

(2) Ta=25°C
: °5~ Iro=10mA, 30 mA, 50 mA, 70 mA

lho=10 mA

1.00
Vro d Ve
Vinitial // V| /

(%) 0.95 A
A0-7OmA
A 111

0 02 04 06 08 1.0
VinN- Vinitial (V)

0.90

Vinitial : Vgo value when input voltage is 6 V.

2.4 1/0 voltage difference (Vg4is2) - Output voltage (REG2)

(1) Ta=85°C
lout= 10 mA, 30 mA, 50 mA,
70 mA, 90 mA
1.05 l | |
lour = 10 mA
1.00
VouTt /7’
Vinitial / 4 L/
(%) pav. .
0.95 FAA
// lour =90 mA
A 1111
0.90 0 0.2 0.4 0.6 08 1.0
V)N — Vinitial (V)
(3) Ta=-40°C
lout= 10mA, 30 mA, 50 mA,
70 mA, 90 mA
1.05 | | I
loyr=10mA
1.00 =t
Vout /7
Vinitial %/ 24
(%) 0.95 4]
loyr =90 MA
0.9 0 0.2 0.4 0.6 0.8 1.0
Vi - Vinitial (V)
30
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(2) Ta=25C
lout = 10 MA, 30 mA, 50 mA,
70 mA, 90 mA
1.05 I l ]
lour=10mA
Vour 1.00 /7//
Vintial V] %
(%) 095 /
/
/ lour =90 MA
0.90 [ ] 1
] 0.2 0.4 0.6 0.8 1.0

Vin = Vinitial (V)

Vinitial : Voyt value when input voltage is 6 V.
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N 2.5 Output current (Igo) - Output voltage (Vro) 2.6 Output current (Ioyt) - Output voltage (Vour)

5.15 T 5.15 T
ViN=6.0V L Vin=6.0V

5.1 Ta= -40°C 5.1 Ta= ;%Cc
5.05) 25°C\\ 5. 05 85°C,

Vro 8NN Vour >

V) s.0 ‘\\ v 5.0 — —— S
4.95 4.95 \
4.9 4.9
4.8 4.8

0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
Iro (mMA) lout (MA)

2.7 Output voltage (Vgo) - Temperature 2.8 Output voltage (Vour) - Temperature

20 — T T T T T Wr————T— 71T T T
Vin=6V, lro=30mA Vin=6V, loyt=50 mA
10 }-Based onVgp voltage when Ta is 25°C 20}Based onVoyr voltage when Ta is 25°C
0 ™ 10—
AVgo \\ AVoyr \\
(mv) -10 . N (mv) O AN i
] N p N,
) \ ° AN
-30 \- -20 \
- -30
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Ta(°C) Ta(°C)

2.9 I/O voltage difference (Vg4it1) - Temperature 2.10 I/O voltage difference (Vgis2) - Temperature

o3 [T 03 T T 1
lro =30 mA loyt =50 mA
0.2 0.2
Vdit1 Vdif2
V) o “
- /'
0.0 0.0 ——
L
]
01" 4020 0 20 40 60 80 100 01 40-20 0 20 40 60 80 100
Ta (°C) Ta (°C)

2.11 Input stability (Vro) - Temperature

0.1 T |

lro=30mA
0.08
AVgo 0.06

AViN-VRro
(%/V) 0.04
0.02
 m—p———

0.0

-40 -20 0 20 40 60 80 100

Ta (°C)
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2.12 Input stability (Voyr) - Temperature

0.10 T T T 1T
louT=50 mA

0.08

OVoyr 0.0

OViNVour

(%/NV) 0.0
0.02 —
0.0

-40 -20 0 20 40 60 80 100
Ta (°C)

31
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2.13 Load stability (Vgo) - Temperature
140

ViN =6V

120
100

AVRO 80

(mV)

40

20

-40 -20 0 20 40 60 80 100
Ta (°Q)

32
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2.14 Load stability (Vour) - Temperature

140
120

100
AVoyr

(mV) 80
60
40
20

Vin=6V

-40 -20 0 20 40 60 80 100
Ta(°0)
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- 3. Switch

3.1 Switch voltage (Vswi)- Temperature

50 I i i I I
40 Based onVsw1 voltage
30 when Ta is 25°C

-40 -20 0 20 40 60 80 100
Ta (°C)

3.3 Input voltage (Vgat) — Vpart Switch resistance

100 I
loyr =500 LA

80

60
Rsw

@ 40

20

0

3.0 4.0 5.0 6.0
Vgart (V)

3.5 Vgar switch leak current (I ex) - Temperature

500 T T T T T
Vin=6.0V, Vgar=0V

400

ILek 300

(n8)
" 200 I

100

0 40-20 0 20 40 60 80 100

Ta (°Q)
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3.2 CS output prohibition voltage (Vsw2) - Temperature

50
40
30

when Tais 25°C

i T 1 1 T
Based onVsw, voltage |

-40 -20 0 20 40 60 80 100
Ta(°0)

3.4 Vgat switch resistance - Temperature

100

80

Rsw 60

(0)]
40

20

0.0

T T T T

T T
Vgar =3V, loyr =500

-40 -20 0 20 40 60 80 100
Ta (°C)

33
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4. Voltage detectors

4.1 CS voltage detector

(1) Detection voltage (-Vper1) - Temperature

50 T T 1
Based on CS (-Vpet1)
25 voltage when Ta is 25°C
A-Vpemy
(mV)
et \
-25

=50 40 -20 0 20 40 60 80 100
Ta(°C)

(3) Output current (Isivk) - Temperature
3.0 v

Vin=VpaT=2.0V,Vps=0.5V

\\\
i 2.0 b~
SINK
(mA)
1.0
0 -40 -20 0 20 40 60 80 100
Ta(°0)
4.2 RESET voltage detector
(1) Detection voltage (-Vper2) - Temperature
Based on RESET (-Vper2)
50 voltage when Ta is 25°C |
(-Vper2) 2
(mV)
0
\‘
-25
-50

-40 -20 0 20 40 60 80 100
Ta (°C)

(3) Output current (Ising) - Temperature

4.0 o
Vin=VgaTr=2.0V,Vps=0.5V
\‘IN BAT DS
3.0
Isink S~
(mA)
2.0
1.0

-40 -20 0 20 40 60 80 100
Ta (°C)

34
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(2) Output current (ls;nk)

2 Ta=25°C
20
Vin=36V
IsSINK
(mA)
10 //
5 ViN=2.0V
0o 1 2 3
Vps (V)
(2) Output current (Isnk)
15 Ta=25°C
10
(ISINK) Vin=20V
mA
5 /]
VIN = 15 V
0 0 1 2 3 4
Vps (V)
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4.3 PREEND voltage detector
(1) Detection voltage (- Vper3) - Temperature

T L1 1 1
Based on PREEND (- VDET3)_~
50 voltage when Ta is 25°C
25
A - VpeT3
(mv) 0 ~—y
-25
-50

-40 -20 0 20 40 60 80 100
Ta (°C)

(3) Output current (Isiyg) - Temperature

4.0
Vin=Vpar=2.0V,
=05V
N Vps=0.5

3.0 ~
Isink N
(mA) g

2.0

1.0

-40 -20 0 20 40 60 80 100
Ta (°Q)
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(2) Output current (Igink)

10.0
Ta=25°C
8.0 V=20V
(mA) /
4.0 /
20 Vv)=15V
0 l
0 1 2 3 4
Vps (V)

35
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5. Current consumption
5.1 Viy - VN current consumption {lssq)

40
e
30
H \‘ Ta=
85°C
20 7 25°C
$81 _A0°
A ﬂ 40°C
10 ”:
0
0 2 4 6 8 10 12 14 16 18
Vin (V)
Vgat =o0pen
""" Vear=3V

5.3 Temperature

(1) lsss
60
DT
ViN=6.0V, Vgar=3.0V
40
Iss1
(«A)
20
-40 -20 0 20 40 60 80 100
Ta (°C)
(3) lpar2
2.0 1 { { 1 ! I
Vin=open, Vgar=3V
1.5
IgaT2
(uA) 4
#A 1.0
0.5
0.0

<40 -20 O 20 40 60 80 100
) Ta (°Q)

36

Downloaded from Elcodis.com electronic components distributor

5.2 VgaT - VpaT2 current consumption {IgaT2)

10 T T 1
V|n = open
8
6
IgaT2
(xA)
4
L. Ta =80°C
2 L Ta=[25°|C
0 Ta=-40°C
0 t 2 3 4 5 6 7 8
Vgar (V)
(2) igam
400 T 1 T 1
Vin=6.0V, Vgar=3.0
300
lgaT1
(nA)
200
/
Py
——\//
100
-40 .20 0 20 40 60 80 100

Ta (°C)
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