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The S-8225A Series includes high-accuracy voltage detection circuits and delay circuits, and can monitor the status of
3-serial to 5-serial cell lithium-ion rechargeable battery in single use. By switching the voltage level which is applied to the
SEL1 pin and SEL2 pin, users are able to use the S-8225A Series for 3-serial to 5-serial cell pack.

By cascade connection using the S-8225A Series, it is also possible to protect 6-serial or more cells lithium-ion rechargeable
battery pack.

B Features
¢ High-accuracy voltage detection function for each cell
Overcharge detection voltage n (n = 1 to 5) 3.5Vto4.4V (50 mV step)
Accuracy 20 mV (Ta = +25°C), £30 mV (Ta = 0°C to +60°C)
Overcharge release voltage n (n = 1 to 5) 3.3Vto4.4VH Accuracy £50 mV
Overdischarge detection voltage n (n = 1 to 5) 2.0V to 3.2V (100 mV step) Accuracy £80 mV
Overdischarge release voltage n (n = 1 to 5) 21V 1t03.4V? Accuracy £100 mV

o Overcharge detection delay time and overdischarge detection delay time can be set by external capacitor.
e Switchable between 3-serial to 5-serial cell by using the SEL1 pin and the SEL2 pin

e Cascade connection is available.

e The CO pin and the DO pin are controlled by the CTLC pin and the CTLD pin, respectively.

¢ Output voltage of the CO pin and the DO pin is limited to 12 V max.

¢ High-withstand voltage Absolute maximum rating: 28 V
¢ Wide operation voltage range 4Vto26V
¢ Wide operation temperature range Ta =-40°C to +85°C

e Low current consumption
During operation (V1 =V2=V3=V4=V5=3.4YV) 22 pyA max. (Ta = +25°C)
During power-down (V1 =V2=V3=V4=V5=1.6V) 4.5uA max. (Ta=+25°C)
¢ |Lead-free (Sn 100%), halogen-free

*1. Overcharge hysteresis voltage n (n = 1 to 5) is selectable in 0 V, orin 0.1 V to 0.4 V in 50 mV step.
(Overcharge hysteresis voltage = Overcharge detection voltage — Overcharge release voltage)

*2. Overdischarge hysteresis voltage n (n = 1 to 5) is selectable in 0 V to 0.7 V in 100 mV step.
(Overdischarge hysteresis voltage = Overdischarge release voltage — Overdischarge detection voltage)

B Application

e Lithium-ion rechargeable battery pack

B Package
e 16-Pin TSSOP
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B Block Diagram
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Remark Diodes in the figure are parasitic diodes.
Figure 1
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B Product Name Structure

1. Product name

S-8225A xx - TCT1 U

Environmental code
u: Lead-free (Sn 100%), halogen-free

Package abbreviation and IC packing specifications*1
TCT1: 16-Pin TSSOP, Tape

Serial code™
Sequentially set from AAto ZZ

*1. Refer to the tape drawing.
*2. Referto "3. Product name list".

2. Package
Table 1 Package Drawing Codes
Package Name Dimension Tape Reel
16-Pin TSSOP FT016-A-P-SD FT016-A-C-SD FT016-A-R-S1

3. Product name list

Table 2
Overcharge Overcharge Overdischarge | Overdischarge 0 V Battery
Product Name Detection Voltage| Release Voltage |Detection Voltage| Release Voltage Detection
[Vcul [Vcl [VbL] [Vbu] Function
S-8225AAA-TCT1U 4.225V 4125V 230V 250V Available
S-8225AAB-TCT1U 4.400V 4.300 V 230V 250V Available
S-8225AAC-TCT1U 4.250 V 4.150 V 250V 3.00V Unavailable
S-8225AAD-TCT1U 4.350 V 4.350 V 250V 270V Unavailable
S-8225AAE-TCT1U 4.225V 4125V 230V 3.00V Unavailable
S-8225AAF-TCT1U 4.215V 4155V 2.80V 3.00V Available
S-8225AAG-TCT1U 4.250V 4.250 V 250V 270V Unavailable
S-8225AAH-TCT1U 4.150 V 4.000 V 250V 3.00V Available
S-8225AAI-TCT1U 4.200 V 4.150 V 250V 255V Available

Remark Please contact our sales office for products with detection voltage values other than those specified above.
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B Pin Configuration

1. 16-Pin TSSOP

Top view
1 16
2 O 15
3 14
4 13
5 12
6 11
7 10
8 9
Figure 2
Table 3
Pin No. Symbol Description
1 CTLD DO control pin
2 CTLC CO control pin
3 CcO Output pin for overcharge detection
4 DO Output pin for overdischarge detection
5 SELA1
6 SEL2 Switching pins for 3-serial to 5-serial cell
7 CDT Capacitor connection pin for delay for overdischarge detection voltage
8 CCT Capacitor connection pin for delay for overcharge detection voltage
Input pin for negative power supply,
9 VSS . . .
connection pin for negative voltage of battery 5
10 VC6 Connection pin for negative voltage of battery 5
Connection pin for negative voltage of battery 4,
11 VC5 . . L
connection pin for positive voltage of battery 5
Connection pin for negative voltage of battery 3,
12 VC4 . . L
connection pin for positive voltage of battery 4
Connection pin for negative voltage of battery 2,
13 VC3 . . L
connection pin for positive voltage of battery 3
Connection pin for negative voltage of battery 1,
14 VC2 . . L
connection pin for positive voltage of battery 2
15 VC1 Connection pin for positive voltage of battery 1
Input pin for positive power supply,
16 VDD . . .
connection pin for positive voltage of battery 1

*1. Referto "7. SEL pin" in "W Operation" for setting of the SEL1 pin and the SEL2 pin.
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B Absolute Maximum Ratings

Table 4
(Ta = +25°C unless otherwise specified)
ltem Symbol Applied Pin Absolute Maximum Rating Unit

{';Sgt “)’i‘:t:g: Sgtgf)?n” Vos VDD Vss — 0.3 to Vss + 28 v

VC1, VC2, VC3, VC4, VC5, VC6,
Input pin voltage VIN SEL1, SEL2, CTLC, CTLD, Vss — 0.3 to Voo + 0.3 \Y

CCT, CDT
Output pin voltage Vour DO, CO Vss — 0.3 to Vpp + 0.3 V
Power dissipation Po - 1100 mwW
Operation ambient temperature | Topr - —40 to +85 °C
Storage temperature Tstg — —40 to +125 °C

*1.  When mounted on board

[Mounted board]
(1) Board size:
(2) Board name:

114.3 mm x 76.2 mm x t1.6 mm
JEDEC STANDARD51-7

Caution The absolute maximum ratings are rated values exceeding which the product could suffer physical
damage. These values must therefore not be exceeded under any conditions.
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Figure 3 Power Dissipation of Package (When Mounted on Board)

Sll Semiconductor Corporation



BATTERY MONITORING IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8225A Series

Rev.1.7 02

B Electrical Characteristics

Table 5 (1/2)

(Ta =+25°C, Vbs = Vbp — Vss = V1 + V2 + V3 + V4 + V5 unless otherwise specified

. . .| Test
ltem Symbol Condition Min. Typ. Max. Unit Circuit
Detection Voltage
Ta =+25°C Veun vV Veun Vv 1
Overcharge detection voltage n Ve V1=V2=V3=V4=V5=Vcy-0.05V | -0.020 | "°°" | +0.020
(n=1,2,3,4,5) " |Ta=0°C to +60°C™ Voun |\, Vo ||
V1=V2=V3=V4=V5=Vcu-0.05V | —0.030 | """ | +0.030
Overcharge release voltage n v B Vetn vV Vetn Vv 1
(n=1,2,3, 4,5) e ~0.050 | """ | +0.050
Overdischarge detection voltage n v 3 Vbtn Vv Vbin Vv y
(n=1,2,3,4,5) oL -0.08 | "™ | +0.08
Overdischarge release voltage n v 3 Vbun Vv Vbun Vv y
(n=1,2,3,4,5) pun -0.10 | "°" | +o0.10
0 V battery detection voltage n Vo 0 \ t?atterkl detection function 04 07 11 Vv 1
(n=1,2,3,4,5) available
Delay Time Function™
Overcharge detection teu Coer = 0.1 uF 067 |100]| 133 | s | 2
delay time
Overdischarge detection to Ccor = 0.1 uF 067 |100| 133 | s | 2
delay time
CCT pin voltage Veer - - 1.5 5.0 \ 2
CDT pin voltage Veor - - 15 5.0 2
Input Voltage
Operation voltage between Fixed output voltage of CO pin and
VDD pin and VSS pin Vosop | 5 bin 4 ] 2 | v | -
CTLC pin voltage "H" Verien - - - |Vbs—-08]| V 3
CTLC pin voltage "L" VerieL - Vpos—4.0| - - V 3
CTLD pin voltage "H" VeTLpH — — - [Vbps-0.8] V 3
CTLD pin voltage "L" VeTioL - Vos—4.0] - — v 3
SEL1 pin voltage "H" VSELH1 - Vpsx0.8| - - Y 3
SEL2 pin voltage "H" VseLH2 - Vbsx0.8| - - \Y, 3
SEL1 pin voltage "L" VsELL1 - - - |Vbsx02| V 3
SEL2 pin voltage "L" VsELL2 - - - |Vosx0.2| V 3
Output Voltage -
CO pin voltage "H" Vcon - 5.0 8.0 12.0 V 4
DO pin voltage "H" VboH - 5.0 8.0 12.0 \Y 4
Input Current
Current consumption lore  |V1=V2=V3=V4=V5=34V - 13| 22 |l s
during operation
dC“r.re”t consumption lbon  |V1=V2=V3=V4=V5=16V - 26 | 45 |ua| 5
uring power-down
Ve ol ) | V1=V2=V3=V4=V5=34YV, 0.4 0.8 A 5
pin curren Vel V6 =V7=Vps,V8=V9=0V - ' ' K
VC2 to VCS5 pi t hezto (V1 =V2=V3=V4=V5=34V, 1.0 1.0 Al 6
0 Vo pins curren s |V6=V7=Vos, V8=V9=0V - - ' K
VC8 bi | V1=V2=V3=V4=V5=34V, 3.0 1.0 A 6
pin current VC6 V6 = V7 = Vos, V8 = V9 = 0V -3. -1. - ¥
CTLC pi tH" | VI=VZ=V3=Va=vo =34y, 04 |06 | 08 Al 6
pin curren CTLCH  |\/g = \/7 = Vs, V8 = VO = 0 V . . . W
) V1=V2=V3=V4=V5=34YV,
CTLD pin current "H" lcTLoH 0.4 0.6 0.8 uHA 6

V6 =V7 =Vps, V8 =V9=0V

6
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Table 5(2/ 2)
(Ta = +25°C, Vos = Vop — Vss = V1 + V2 + V3 + V4 + V5 unless otherwise specified)

-, . . | Test
ltem Symbol Condition Min. Typ. Max. Unit Circuit
) V1=V2=V3=V4=V5=34YV,
SEL1 pin current "H" ISELH1 — - 0.1 A 6

V6=V7=V8=Vps,VO=0V

SEL2 pi " | VI=V2=V3=va=Vs=34V, 0.1 Al 6
pin current SELH2 | \/5 =7 =V9=Vps, V8=0V _ _ ' i

SEL1 bi - | V1=V2=V3=V4=V5=34YV, 0.1 A 5
EL1 pin current "L SELL1 V6 =V7 =Vos, V8=V9 =0V -0. - - u

s ; npv | V1=V2=V3=V4=V5=34V, 0.1 A 5
EL1 pin current SELLZ  |\/g = \/7 = \Vps, V8 = VO = 0 V/ 0. - - n

Output Current

CO pin source current Icon - - - -10 PA 7
CO pin sink current IcoL - 10 - - HA 7
DO pin source current IpoH - - - -10 LA 7
DO pin sink current IooL - 10 - - [TAN 7

*4. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
*2. Refer to "6. Delay time setting" in "l Operation" for details of the delay time function.
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B Test Circuits

1.

Overcharge detection voltage (Vcun), overcharge release voltage (Vcin), overdischarge detection
voltage (VbLn), overdischarge release voltage (Voun)
(Test circuit 1)

Vecu1 is defined as the voltage V1 when V1 is gradually increased and the CO pin output becomes detection status
after setting V1 = V2 = V3 = V4 = V5 = Vcu—0.05 V. After that, VcL1 is defined as the voltage V1 when V1 is
gradually decreased and the CO pin output becomes release status after setting V2 = V3 = V4 = V5 =32 V.
Moreover, Vo1 is defined as the voltage V1 when V1 is gradually decreased and the DO pin output becomes
detection status after setting V1 = V2 =V3 =V4 =V5 = 3.5 V. After that, Vou1 is defined as the voltage V1 when V1
is gradually increased and the DO pin output becomes release status.

Similarly, Vcun, Veun, Vo and Voun can be defined by changing Vn (n = 2 to 5).

0 V battery detection voltage (Voinun) (0 V battery detection function "available™)
(Test circuit 1)

Voinrt is defined as the voltage V1 when V1 is gradually decreased and the CO pin output becomes detection
status after setting V1 =V2=V3=V4=V5=34V.
Similarly, Voinen can be defined by changing Vn (n = 2 to 5).

Overcharge detection delay time (tcu), overdischarge detection delay time (toL)
(Test circuit 2)

tcu is defined as the time period from when V1 changes from 3.4 V to 4.5 V to when the CO pin output becomes
detection status after settingV1=V2=V3=V4=V5=34V.

Moreover, toL is defined as the time period from when V1 changes from 3.4 V to 1.6 V to when the DO pin output
becomes detection status after settingV1=V2=V3=V4=V5=34V.

CCT pin voltage (Vccr), CDT pin voltage (Vcor)
(Test circuit 2)

Vecr is defined as the voltage between the CCT pin and the VSS pin during the time period when V1 changes from
3.4 V to 4.5V to when the CO pin output becomes detection status after setting V1 =V2=V3=V4=V5=34V.
Moreover, Vcor is defined as the voltage between the CDT pin and the VSS pin during the time period when V1
changes from 3.4 V to 1.6 V to when the DO pin output becomes detection status after setting V1 =V2 =V3 =V4 =
V6=34V.

CTLC pin voltage "H" (VcTLcH), CTLC pin voltage "L" (VcticL), CTLD pin voltage "H" (Vction), CTLD
pin voltage "L" (VcrioL)
(Test circuit 3)

VerieL is defined as the voltage V6 when V6 is gradually decreased and the CO pin output becomes detection
status after setting V1 =V2=V3=V4=V5=34V,V6=V7 =Vos(=V1+V2+V3+V4+V5),V8 =V =0V. After
that, Vcrien is defined as the voltage V6 when V6 is gradually increased and the CO pin output becomes release
status. Moreover, VcrioL is defined as the voltage V7 when V7 is gradually decreased and the DO pin output
becomes detection status after setting V1 =V2=V3=V4=V5=34V,V6=V7=Vps(=V1+V2+V3+V4+V5),
V8 = V9 = 0 V. After that, Vcrion is defined as the voltage V7 when V7 is gradually increased and the DO pin output
becomes release status.

Sll Semiconductor Corporation
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6. SEL1 pin voltage "H" (VseLn1), SEL2 pin voltage "H" (VseLH2), SEL1 pin voltage "L" (VseLL1), SEL2
pin voltage "L" (VsELL2)

(Test circuit 3)

VseLni is defined as the voltage V8 when V8 is gradually increased and the DO pin output becomes release status
after setting V1 =Vv2=V3=V5=35V,V4=0V, V6 =V7=Vps(=V1+V2+V3+V4+V5),V8 =V9=0V. After
that, VseLL1 is defined as the voltage V8 when V8 is gradually decreased and the DO pin output becomes detection
status.

Moreover, Vserz is defined as the voltage V9 when V9 is gradually increased and the DO pin output becomes
release status after setting V1 =V2=V3=V4=35V,V5=0V, V6 =V7 =Vps(=V1+V2+V3+V4+V5), V8 =

V9 = 0 V. After that, VseLL2 is defined as the voltage V9 when V9 is gradually decreased and the DO pin output
becomes detection status.

7. CO pin voltage "H" (Vcon), DO pin voltage "H" (Vbon)
(Test circuit 4)

Vcon is defined as the voltage between the CO pin and the VSS pin when V1 =V2=V3=V4=V5=34V.
VboH is defined as the voltage between the DO pin and the VSS pin when V1 =V2=V3=V4=V5=34V.

CO pin source current (lcox), CO pin sink current (IcoL), DO pin source current (loon), DO pin sink
current (Ioov)

(Test circuit 7)

Icon is defined as the CO pin current when V1 =V2=V3=V4=V5=34V,V6=Vcon—-0.5V.
IcoL is defined as the CO pin current whenV1=6.8V,V2=0V,V3=V4=V5=34V,V6=05V.
IboH is defined as the DO pin current when V1 =V2=V3=V4=V5=34V,V7 =Vpon—-0.5V.
IpoL is defined as the DO pin current when V1 =6.8V,V2=0V,V3=V4=V5=34V,V7=05V.

SII Semiconductor Corporation 9
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B Operation

Remark Refer to "B Connection Examples of Battery Monitoring IC".

1. Normal status

When the voltage of each of the batteries is in the range from overcharge detection voltage (Vcun) to overdischarge
detection voltage (Voin), and the CTLC pin input voltage (Vcric) and the CTLD pin input voltage (Vcrip) are higher
than the CTLC pin voltage "H" (VcricH) and the CTLD pin voltage "H" (VctipH), respectively, the S-8225A Series
defines each of the CO pin output voltage (Vco) and the DO pin output voltage (Vbo) as "H". This is called normal
status.

Vco is defined as the CO pin voltage "H" (Vcon) when it is "H". Similarly, Voo is defined as the DO pin voltage "H"
(Voon) when it is "H".

. Overcharge status

When the voltage of one of the batteries becomes Vcun or higher, the CO pin output inverts and the S-8225A Series
becomes detection status. This is called overcharge status.

When the voltage of each of the batteries becomes overcharge release voltage (Vcin) or lower, the overcharge status
is released and the S-8225A Series returns to normal status.

. Overdischarge status

When the voltage of one of the batteries becomes Vbin or lower, the DO pin output inverts and the S-8225A Series
becomes detection status. This is called overdischarge status.

When the voltage of each of the batteries becomes overdischarge release voltage (Voun) or higher, the overdischarge
status is released and the S-8225A Series returns to normal status.

. CTLC pin and CTLD pin

The S-8225A Series has two pins to control.
The CTLC pin controls the output voltage from the CO pin; the CTLD pin controls the output voltage from the DO pin.

Thus it is possible for users to control the output voltages from the CO pin and DO pin, respectively. These controls
precede the battery protection circuit.

Table 6 Status Set by CTLC Pin

CTLC Pin CO Pin
" Normal status™
Open*Z Vss

uLu*3 VSS

*1. "H" CTLC = VcricH

*2. Pulled down by IcTicH

*3. "L": CTLC < VcrLcL

*4. The status is controlled by the voltage detection circuit.

Table 7 Status Set by CTLD Pin

CTLD Pin DO Pin
" Normal status™
Open*Z Vss

n ™3 Vss

*1. "H": CTLD = VcripH

*2. Pulled down by lcTipH

*3. "L": CTLD < VcrioL

*4. The status is controlled by the voltage detection circuit.

Caution Note that when the power supply fluctuates, unexpected behavior might occur if an electrical
potential is generated between the potentials of "H" level input to the CTLC / CTLD pins and IC's
Voo by external filters.

Sll Semiconductor Corporation 11
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5. 0V battery detection function

In the S-8225A Series, users are able to select a 0 V battery detection "available" function.
If this optional function is selected, the CO pin becomes detection status when the voltage of one of the batteries
becomes 0 V battery detection voltage (Voinmn) or lower.

6. Delay time setting

When the voltage of one of the batteries becomes Vcun or higher, the S-8225A Series charges the capacitor
connected to the CCT pin rapidly up to the CCT pin voltage (Vccr). After that, The S-8225A Series discharges the
capacitor with the constant current of 100 nA, and the CO pin output is defined as detection status at the time when
the CCT pin voltage falls to a certain level or lower. The overcharge detection delay time (tcu) changes depending on
the capacitor connected to the CCT pin.

tcu is calculated by the following formula.

Min. Typ. Max.
tcu [s] = (6.7, 10, 13.3) x Cccr [UF]

Similarly, the overdischarge detection delay time (toL) changes depending on the capacitor connected to the CDT pin.
to is calculated by the following formula.

Min. Typ. Max.
toL [s] = (6.7, 10, 13.3) x Ccor [uF]

Since the S-8225A Series charges the capacitor for delay rapidly, the voltage of the CCT pin and the CDT pin
becomes large if the capacitance value is small. As a result, a variation between the calculated value of the delay
time and the actual delay time is generated.

If the capacitance value is so large that the rapid charging can not be finished within the internal delay time, the
output pin becomes detection status simultaneously with the end of internal delay time.

In addition, the charging current to the capacitor for delay passes through the VDD pin. Therefore, a large resistor
connected to the VDD pin results in a big drop of the power supply voltage at the time of rapid charging which causes
malfunction.

Regarding the recommended values for external components, refer to "Table 9 Constants for External
Components".

7. SEL pin

In the S-8225A Series, switchable monitoring control between 3-cell to 5-cell is possible by using the SEL1 pin and
the SEL2 pin. For example, since the overdischarge detection of V4 or V5 is prohibited and the overdischarge is not
detected even if V4 or V5 is shorted when the SEL1 pin is "H" and the SEL2 pin is "L", the S-8225A Series can be
used for 3-cell monitoring.

Be sure to use the SEL1 pin and the SEL2 pin at "H" or "L" potential.

Table 8 Settings of SEL1 Pin and SEL2 Pin

SEL1 pin SEL2 pin Setting
] "y Prohibition
" L2 3-cell monitoring
n| w2 "y 4-cell monitoring
w2 L2 5-cell monitoring

*1. "H": SEL1 > VseLnt and SEL2 > VseLn2
*2. "L": SEL1 < Vsewt and SEL2 < VseLL2

12 SII Semiconductor Corporation
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B Timing Charts

1. Overcharge detection and overdischarge detection
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Overdischarge detection delay time (tp)
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Overcharge detection delay time (tcy)

Status™

(1): Normal status

.

(2): Overcharge status

(3): Overdischarge status

Figure 11
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2. Overcharge detection delay

A

VCUn
(n=1to 5)]
Battery voltage

A

VCOH

CO pin voltage

Vss

CCT pin voltage

VCCT

Vss :
Charger connection E
Less than tcy P ey '
Status ) 2
*1. (1): Normal status
(2): Overcharge status
Figure 12
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3. Overdischarge detection delay

A

(n=1to5)
Battery voltage
VDLn

|

VDOH

DO pin voltage

VSS

CDT pin voltage

VCDT

Vss

Load connection

Less than tp, R
Status” ) ' )
*1. (1): Normal status
(2): Overdischarge status
Figure 13
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B Connection Examples of Battery Monitoring IC
1. 10-serial cell
c Rvpp1
1 CTLD VDD 16 [}——¢-=¥0S!
R - C R
Y 2 CTLC Vet 15 el y Lo
Rerie Cvei1 T Rve21 _T_
—3co VC2 14 W 3
VC21 T VC31 T
S-8225A ves i L i
RseL11 Cveat Rvca1
—— MA—1[—] 5 SEL1 VC4 12 4 4
RseL21 6 SEL2 ves 111 Cvca1 E Rvcs1 -
C R =
—] 7cor VC6 10 very /ce!
C
ng cj;: 8 cCT vss o1 ¢
Cccr1
Rirp
c Rvop2
1 CTLD VDD 16 [}——¢—/2%2
— Cvop2 Rvci2
—]2cTLc VC1 15[ . 4 v 3
3CO VC2 14 g W 3
Cvc22 T Rvcs2 -
seoosa 0 PH Cven=  Ruce =
oDO 5 SEL1 VC4 12 + 3
C R =
ocoO—— 6 SEL2 VG5 113 B T
C R =
7 CDT VC6 10 Ve & %2
Cvcs2
> 8 CCT VSS 91—+
ICCCTZ
EB-

Remark Regarding the recommended values for external components, refer to "Table 9 Constants for External

Components".

16
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2. 9-serial cell

c Rvbp1
1 CTLD VDD 16 [ }——¢=¥0S!
R - C R
v—] 2cTLC Vet 153 W
Reric — 3 co ve2 14 CVC”E Rvca21 -
- Cvea1 = Rvcst -
VC3 13} )
RseL11 S-8225A Cvest T Rveai -
— MA—[] 5 SEL1 VC4 123 4 3
RseL21 Cveat Rvcs1
e 6 SEL2 VC5 11 . 4 i 3
—7coT VC6 103 bl SY Y il T
c c
R|Fc% CDT1 8 CCT VSS 9 | VC61
Cccti
Rirp
Circ at Ci
T T c Rvopz2
o] 1CTLD VDD 16[—}—¢—¥0%2
= C R
—2cric VC1 15[ VD”E 2
R o
—3co VC2 14 CVC“E 22 T
c R =
4DO VC3 13 Ry S i ry
RseL12 S-8225A Cvean Rvcaz i
oDO 5 SEL1 VC4 123 4 3
R c R —
OC SEL22 6 SEL2 VC5 11 : VC42T VC52
Cves2 0=
—]7cor VC6 10 o
CCDT2
> ‘jscct VSs 91—
ICCCTZ
EB-

Remark Regarding the recommended values for external components,
Components".

Figure 15
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3. 7-serial cell
e
c Rvop1
—W—1{"]1CTLD VDD 16 [ }——¢=¥0S!
R - C R
— M 2 CTLC Vet 153 Rkl
Rerie — 3 co ve2 14 Cvc11£ v Rve21 -
C R =
: o VC3 13 : VC21 E VC31 T
RseL11 S-8225A Cvcat Rvca
—MA——] 5 SEL1 VC4 123 4 3
R C R i
SEL21 6 SEL2 VCS 11 : VC41 E y VC51
Cves1 ——
-LC—E 7 CDT VC6 103
R'F% ‘L scer VsS 91— o
Cceti
Rirp
Circ :T: L Cir R
T Cvbs2 VDD2
o] 1CTLD VDD 16 [ }—
- C R
—2cTLC Vet 153 e
A o
[—]3co VC2 14} CVC“E A by
C R <L
4DO VC313: VCZQE VC32 T
RseL12 S-8225A Cvcan Ryvcaz XL
oDO 5 SEL1 VC4 12 4—
RseL22 Cvca2 0+
ocO—— 6 SEL2 VC5 113
—]7cot VC6 10—}
CCDT2
> —s8ccT VSS 91—
ICCCTZ
EB-

Remark Regarding the recommended values for external components,

Components".

18

Figure 16

Sll Semiconductor Corporation

refer to "Table 9 Constants for External
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Rev.1.7_o02 S-8225A Series
Table 9 Constants for External Components

Symbol Min. Typ. Max. Unit
Rvop1, Rvop2 50 100 1000 Q
Rvcn1, Rvenz 0.5 1 2 kQ
Cvpst, Cvps2 0.01 0.1 1 uF
Cvop1, Cvbp2 - 0 1 uF
Cvcent, Cven2 0.01 0.1 1 uF
Cccr1, Ccet2 0.001 0.1 0.22 uF
Ccor1, Cco12 0.001 0.1 0.22 uF
Rirc, Rirp — 5.1 — MQ
Circ, CiFp - 1000 - pF
RcrLc, Retip — 1 - kQ
RseL11, RseL21 0.5 1 - kQ
RseL12, RseL22 0.5 1 — kQ

Caution 1. The above constants may be changed without notice.

2. The example of connection shown above and the constant do not guarantee proper operation.

Perform thorough evaluation using the actual application to set the constant.
Rvc1 to Rvce and Cvci to Cvce should be the same constant, respectively.
Set up Rvcn and Cvcn as Rven X Cven =50 x 1076,

Set up Rvop and Cvps as 5 x 10 < Rvpp X Cvps <100 x 107,

Set (Rvbp x Cvbs) / (Rven X Cven) = 0.1.

AL

Remark n=1to6

Sll Semiconductor Corporation
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B Precautions

20

The application conditions for the input voltage, output voltage, and load current should not exceed the package
power dissipation.

If both an overcharge battery and an overdischarge battery are included among the whole batteries, the condition is
set in overcharge status and overdischarge status. Therefore either charging or discharging is impossible.

Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in electrostatic
protection circuit.

Sl Semiconductor Corporation claims no responsibility for any disputes arising out of or in connection with any
infringement by products including this IC of patents owned by a third party.

Sll Semiconductor Corporation
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S-8225A Series

B Characteristics (Typical Data)

1. Detection voltage

1.1 Vcuvs. Ta

4.250

Vcu=4.225V

4.240

4.230

Veu [V]

4.220 o

P
4.210

4.200
-40 -25 0 25

Ta[°C]
1.3 VbLvs. Ta

2.38

50 75 85

VoL =230V

2.34

2.30

VoL [V]

2.26

2.22
-40 -25 0 25

Ta [°C]

2. Current consumption

2.1 lore vs. Ta

50 75 85

Voo =17.0V

20

15

10

loPE [A]

5

0

-40 -25 0 25
Ta[°C]

2. 3 lopPe vs. Vpbp

50

50 75 85

Ta =+25°C

40

30

lope [uA]

20

—r

10 o

Iv

0 k=
0 5 10 15
Vop [V]

20 256 30

1.2 VcLvs. Ta

4.180

Ve =4.125V

4.140

Vel [V]

4.100

4.060
-40 -25

1.4 Vpuvs. Ta

2.60

25 50
Ta [°C]

75 85

Vou =250V

2.55

2.50

Vou [V]

2.45

2.40
-40 -25

2.2 lponvs. Ta

25 50
Ta [°C]

75 85

Voo =8.0V

4.0

3.0

2.0

IPDN [LA]

1.0

0

—40 -25

Sll Semiconductor Corporation
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3. Delay time
3.1 tcuvs. Ta 3.2 toLvs. Ta
Vop =18.1V Voo =152V
2.0 2.0
1.5 1.5
) o,
§ 1.0 é‘, 1.0
0.5 0.5
0 0
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta[°C]
4. Output current
4.1 IcoL vs. Vbp 4.2 IcoH vs. Vbp
Ta =+25°C Ta =+25°C
500 0
- 400 T = 20
= 300 =
- p -40
8 200 '/ 8
100 —60 —
0 -80
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vob [V] Voo [V]
4. 3 lpoL vs. Vbb 4. 4 lpoH vs. Vop
Ta = +25°C Ta =+25°C
500 0
400 =
T a0 — g @
2 T 40
8 200 // 8
100 -60 —
0 -80
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vob [V] Voo [V]

5. Output voltage

5.1 Vcon vs. Vpbp

5.2 Vpon vs. Vbp

Ta =+25°C, Vcu =4.225V
0 V battery detection function "unavailable"

12
10

12
10

VcoH [V]

VboH [V]

o N O

o N O

22

10

15
Vob [V]

20 25 30

Sll Semiconductor Corporation

Ta=+25°C, VoL =2.30V

10 15 20 25 30
Vob [V]



5.1+0.2

16

4.4
6.4+0.2

1.10max.

0.2240.08

0.03min.

LgﬁiQZ

L~
)
0.17+0.05

No. FT016-A-P-SD-1.1

TITLE

TSSOP16-A-PKG Dimensions

No.

FT016-A-P-SD-1.1

SCALE

UNIT

mm
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0.3+0.05

Elslalels

16.0+0.3
(5.7)
+0.4
5.1 05
<

21.6+0.1

1.5+0.1

O o o O O O O O

>
Feed direction
No. FT016-A-C-SD-1.1
TITLE | TSSOP16-A-Carrier Tape
No. FT016-A-C-SD-1.1
SCALE
UNIT mm
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21.4+1.0

/ AY
% _
|
‘ .
L
\
|
\
|
\
|
\
|
\
\
|
\
|
\
2.0
0

2100 "%
23302

17.4+1 .O>

2.0
17.4 5%
—p

No. FT016-A-R-S1-1.0

TITLE TSSOP16-A- Reel
No. FT016-A-R-S1-1.0

SCALE QTY. 4,000

UNIT mm
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Disclaimers (Handling Precautions)

1. All the information described herein (product data, specifications, figures, tables, programs, algorithms and
application circuit examples, etc.) is current as of publishing date of this document and is subject to change without
notice.

2. The circuit examples and the usages described herein are for reference only, and do not guarantee the success of
any specific mass-production design.
SlI Semiconductor Corporation is not responsible for damages caused by the reasons other than the products or
infringement of third-party intellectual property rights and any other rights due to the use of the information described
herein.

3. Sl Semiconductor Corporation is not responsible for damages caused by the incorrect information described herein.

Take care to use the products described herein within their specified ranges. Pay special attention to the absolute
maximum ratings, operation voltage range and electrical characteristics, etc.

SlI Semiconductor Corporation is not responsible for damages caused by failures and/or accidents, etc. that occur
due to the use of products outside their specified ranges.

5. When using the products described herein, confirm their applications, and the laws and regulations of the region or
country where they are used and verify suitability, safety and other factors for the intended use.

6. When exporting the products described herein, comply with the Foreign Exchange and Foreign Trade Act and all
other export-related laws, and follow the required procedures.

7. The products described herein must not be used or provided (exported) for the purposes of the development of
weapons of mass destruction or military use. Sl Semiconductor Corporation is not responsible for any provision
(export) to those whose purpose is to develop, manufacture, use or store nuclear, biological or chemical weapons,
missiles, or other military use.

8. The products described herein are not designed to be used as part of any device or equipment that may affect the
human body, human life, or assets (such as medical equipment, disaster prevention systems, security systems,
combustion control systems, infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment,
aviation equipment, aerospace equipment, and nuclear-related equipment), excluding when specified for in-vehicle
use or other uses. Do not use those products without the prior written permission of SIl Semiconductor Corporation.
Especially, the products described herein cannot be used for life support devices, devices implanted in the human
body and devices that directly affect human life, etc.

Prior consultation with our sales office is required when considering the above uses.
SlI Semiconductor Corporation is not responsible for damages caused by unauthorized or unspecified use of our
products.

9. Semiconductor products may fail or malfunction with some probability.
The user of these products should therefore take responsibility to give thorough consideration to safety design
including redundancy, fire spread prevention measures, and malfunction prevention to prevent accidents causing
injury or death, fires and social damage, etc. that may ensue from the products' failure or malfunction.
The entire system must be sufficiently evaluated and applied on customer's own responsibility.

10. The products described herein are not designed to be radiation-proof. The necessary radiation measures should be
taken in the product design by the customer depending on the intended use.

11. The products described herein do not affect human health under normal use. However, they contain chemical
substances and heavy metals and should therefore not be put in the mouth. The fracture surfaces of wafers and chips
may be sharp. Take care when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products described herein, comply with the laws and ordinances of the country or region where
they are used.

13. The information described herein contains copyright information and know-how of SII Semiconductor Corporation.
The information described herein does not convey any license under any intellectual property rights or any other
rights belonging to SII Semiconductor Corporation or a third party. Reproduction or copying of the information
described herein for the purpose of disclosing it to a third-party without the express permission of Sll Semiconductor
Corporation is strictly prohibited.

14. For more details on the information described herein, contact our sales office.
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