S-8205A/B Series

BATTERY PROTECTION IC
FOR 4-SERIES OR 5-SERIES CELL PACK
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The S-8205A/B Series includes a voltage detection circuit with high accuracy and a delay circuit, in single use, makes it
possible for users to monitor the status of 4-series or 5-series cell lithium-ion rechargeable battery.

These ICs are suitable for protecting rechargeable lithium-ion battery packs from overcharge, overdischarge, and
overcurrent.

B Features
(1) High-accuracy voltage detection for each cell
e Overcharge detection voltage n (n =1 to 5) 3.55V t0 4.40 V' (50 mV step) Accuracy +25 mV
e Overcharge release voltage n (n =1to 5) 3.30 V t0 4.40 V2 Accuracy 50 mV
e Overdischarge detection voltagen(n=1t05) 2.0Vto3.2 NS (100 mV step) Accuracy +80 mV
e Overdischarge release voltage n (n =1 to 5) 20Vto3.4V™3 Accuracy +100 mV
(2) Discharge overcurrent detection in 2-step
e Discharge overcurrent detection voltage 0.05V t0 0.30 V* (50 mV step) Accuracy +15 mV
e Short circuit detection voltage 0.50 Vto 1.0 V* (100 mV step) Accuracy +100 mV
(3) Charge overcurrent detection
e Charge overcurrent detection voltage —0.30 Vto -0.05 V (50 mV step)  Accuracy £30 mV

(4) Settable by external capacitor; Overcharge detection delay time, Overdischarge detection delay time, Discharge
overcurrent detection delay time, Charge overcurrent detection delay time
(Load short circuit detection delay time is internally fixed.)

(5) S-8205A Series: used for 4-series cell, S-8205B Series: used for 5-series cell

(6) Independent charging and discharge control by the control pins

(7) Withstand voltage element Absolute maximum rating : 28 V
(8) Wide range of operation voltage 2Vto24V
(9) Wide range of operation temperature —40°C to +85°C
(10) Low current consumption
e Operation mode 40 pA max. (+25°C)
e Power-down mode 0.1 pA max. (+25°C)

(11) Lead-free (Sn 100%), halogen-free*5

*1. The overcharge detection voltage n (n = 1 to 5) and overdischarge detection voltage (n = 1 to 5) are not selectable
if the voltage difference between them is 0.6 V or less.

*2. Overcharge hysteresis voltage n (n =1 to 5) is selectable in 0 V, orin 0.1 V to0 0.4 V in 50 mV step.
(Overcharge hysteresis voltage = Overcharge detection voltage — Overcharge release voltage)

*3. Overdischarge hysteresis voltage n (n = 1 to 5) is selectable in 0 V, orin 0.2 V to 0.7 V in 100 mV step.
(Overdischarge hysteresis voltage = Overdischarge release voltage — Overdischarge detection voltage)

*4. The discharge overcurrent detection voltage and load short circuit detection voltage are not selectable if the voltage
difference between them is 0.3 V or less.

*5. Refer to "B Product Name Structure” for details.

B Applications

e Rechargeable lithium-ion battery packs

B Package

¢ 16-Pin TSSOP
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B Block Diagram

1. S-8205A Series
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Remark Diodes in the figure are parasitic diodes.
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2. S-8205B Series

Control circuit
% Rvmp ]
VM () I____(
Rvms Delay circuit Delay circuit )PP
j;— Delay circuit Delay circuit
- | Jvel
Delay circuit — Overcharge
[ )
T discharge 1
+
———— Hyvez2
co gvercharge
Over- Ng
discharge 2 <
ele) Overcharge JVC3
3 =]
Over- i
discharge 3 14 %
VINI > Overcharge JVCa
A 4 “l

Discharge

Over- X
:+ overcurrent discharge 4 %
i + e
Load ~

short circuit -
> Overcharge ) VC5
Charge - M
3k

§—|>—‘ Hh ;_“_T_

o
<
D
=

overcurrent :
discharge 5
+ 1

i

% Reric L
CTLC ) &

% RCTLD )VSS
CcTLDO) .

ccTC

DCIT

N O Laae

CDTC

YPitt> IDitDE> YDitb-> 1hitpt>

Remark Diodes in the figure are parasitic diodes.

Figure 2

Seiko Instruments Inc.


http://www.dzsc.com/ic/sell_search.html?keyword=S-8205A
http://pdf.dzsc.com

TION IC FOR 4-SERIES OR 5-SERIES CELL PACK

Rev.1.0 oo
B Product Name Structure
1. Product Name
S-8205 x xx - ICT1 U
Environmental code
uU: 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
Product series name
A: 4-cell
B: 5-cell
*1. Refer to the tape specifications.
*2. Refer to “2. Product Name List”.
2. Package
Package Name ] Drawing Code ]
Package ' Tape ' Reel
16-Pin TSSOP FT016-A-P-SD ! FT016-A-C-SD ! FT016-A-R-S1
3. Product Name List
Table 1 S-8205A Series (For 4-Series Cell)
Overcharge |Overcharge [Overdischarge [Overdischarge Riaghjee Loaq Short Charge ov
. A Overcurrent| Circuit |[Overcurrent
Detection Release Detection Release . . . Battery
Product Name Detection | Detection | Detection
Voltage Voltage Voltage Voltage Charge
Veul Vol Vol Voul Voltage Voltage Voltage Function
L 1 k- o > [Voiov] | [Vsrort] | [Veiov]
S-8205AAA-TCT1U | 4.225V 4125V 2.30V 3.00V 0.15V 0.50 V -0.10V |Available
S-8205AAB-TCT1U | 4.225V 4.075V 2.30V 3.00 V 0.20 V 0.50 V -0.10 V |Available

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

Table 2 S-8205B Series (For 5-Series Cell)

Overcharge |Overcharge |Overdischarge |Overdischarge FUESaa0e Loaq Short Charge ov
. 4 Overcurrent| Circuit |Overcurrent
Detection Release Detection Release . . . Battery
Product Name Detection | Detection | Detection
Voltage Voltage Voltage Voltage Charge
Veul Vel Vol Voul Voltage Voltage Voltage Function
% i Pt bv [Vbiov] [VshorT] [Vciov]

S-8205BAA-TCT1U | 4.225V 4.125V 230V 3.00V 0.15V 0.50 vV -0.10 V. |Available
S-8205BAB-TCT1U | 4.225V 4.075V 2.30V 3.00V 0.20 V 0.50 V -0.10 V |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

16-Pin TSSOP
Top view

Figure 3
Table 3
Pin No. Symbol Description
1 VM Pin for voltage detection between VSS and VM
5 co FET gate connection pin for charge control (Pch open drain output)
Pin for voltage detection between VSS and CO
3 DO FET gate connection pin for discharge control FET (CMOS output)
4 VINI Pin for voltage detection between VSS and VINI
5 CTLC Control pin for charge FET
6 CTLD Control pin for discharge FET
7 CCT Capacitor connection pin for delay for overcharge detection voltage
8 CDT Capacitor connection pin for delay for overdischarge detection voltage
9 cIT Capacitor connection pin for delay for discharge overcurrent detection,
charge overcurrent detection
Input pin for negative power supply,
10 VSS . ) g .
Connection pin for battery 5's negative voltage
Connection pin for battery 4’s negative voltage,
11 VC5 , L "
Connection pin for battery 5's positive voltage
12 vCa Connection pin for battery 3’s negative voltage,
Connection pin for battery 4’s positive voltage
13 VC3 Connection pin for battery 2’s negative voltage,
Connection pin for battery 3's positive voltage
14 VC2 Connection pin for battery 1's negative voltage,
Connection pin for battery 2's positive voltage
15 VC1 Connection pin for battery 1's positive voltage
Input pin for positive power supply,
16 VDD ! 1 A
Connection pin for battery 1's positive voltage

Seiko Instruments Inc.
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B Absolute Maximum Ratings

Table 4
(Ta = +25°C unless otherwise specified)

Iltem Symbol Applied Pin Absolute Maximum Ratings Unit
Input voltage between VDD and VSS Vs VDD Vss—0.3 t0 Vss+28 \
Input pin voltage 1 Vint C\'/I'(I:_(li\(/:?'iDV(é?()S'l\'/ (?D'\I'/ CC5I’T Vss—0.3 to Vpp+0.3 \%
Input pin voltage 2 Ving VM, VINI Vpp—28 to Vpp+0.3 V
DO pin output voltage Vpo DO Vss—0.3 to Vpp+0.3 V
CO pin input and output voltage Vco CO Vpp—28 to Vpp+0.3 \
Power dissipation Po - 1100 mw
Operating ambient temperature Topr — —40 to +85 °C
Storage temperature Tsig — —40 to +125 °C

*1.  When mounted on board
[Mounted board]
(1) Board size : 114.3 mm x 76.2 mm x t1.6 mm
(2) Board name: JEDEC STANDARDS51-7

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 4 Power Dissipation of Package (When Mounted on Board)
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B Electrical Characteristics

Table5(1/2)
(Ta = +25°C unless otherwise specified)

o L . Test
Item Symbol Conditions Min. Typ. Max. Unit Circuit

[DETECTION VOLTAGE]

Overcharge detection voltage n Veun V1=V2=V3=V4=V5"= Veu Veu Veu v 2
(n=1,2,3,4,5 Vcu —0.05V -0.025 +0.025

Overcharge release voltage n Veun B Veo Vel Veu Vv 2
(n=1,2,3,4,5) —-0.05 +0.05

Overdischarge detection voltage n Voun B VoL VoL VbL Vv 5
(n=1,23,4,5) -0.08 +0.08

Overdischarge release voltage n Voun _ Vpu Vou Vbu Vv 5
(n=1,2,3,4,5) -0.10 +0.10

Discharge overcurrent detection Voiov B Vbio Voor Vpiov Y 5
voltage —0.015 +0.015

Load short circuit detection 7 e 8 _ VsHoRrT Vsnorr VsHorT v >
voltage —0.10 +0.10

Charge overcurrent detection Veor B Vciov Veroy Vciov v 2
voltage —0.03 +0.03

Temperature coefficient 1 Tcoer | Ta=0°C to 50°C™ -1.0 0 1.0 |[mveCc| -
Temperature coefficient 2 Tcoez | Ta=0°C to 50°C™ -0.5 0 05 |mvrec| -

[DELAY TIME FUNCTION] ®

V1=45V
ini i R ; . . . . MQ 3
CCT pin internal resistance ccT V2=V3=va=v5l=asy 6.15 8.31 10.2
Vi=15V
ini i R 1 . kQ 3
CDT pin internal resistance cDT V2=V3=va=v5l=asy 615 831 1020
CIT pin internal resistance Rerr - 123 166 204 kQ 3
_ . V1=45V, Vbs Vbs Vbs
\Y . \Y, 3
CCT pin QeSEagh veikge T |v2a=va=v4=vsl=35V x 0.68 | x 0.70 | x 0.72
) ) Vi=15V, Vbs Vbs Vbs
Vv . \Y, 3
CDT pin detection voltage T |v2a=v3=v4=v5l=35V x 0.68 | x 0.70 | x 0.72
. . Vbs Vbs Vbs
V = . V 3
CIT pin detection voltage cIr V6 = Vpjov + 0.015 V <068 | x070 | x0.72
Load s-hort circuit detection - _ 100 300 600 us 5
delay time
CTLC pin response time teric — — — 2.5 ms 2
CTLD pin response time tetip — — — 2.5 ms 2

[0 VBATTERY CHARGE FUNCTION]

Charger voltage for start charging available 0 V charging

0V battery Voo 1\1 =vp=v3=vaz=vst=0vV B 0.8 3 X 4
E?}tszt\égl,tage forinhibit charging |, linhibit 0  charging 04 | 07 | 11 Vv 2
[INTERNAL RESISTANCE]

CTLC pin internal resistance Reric — 7 10 13 MQ 5
CTLD pin internal resistance Rcrip — 7 10 13 MQ 5
Resistance between VM and VDD | Rymp V1=V2=V3=Vv4=V5'=18V 450 900 1800 kQ 5
Resistance between VM and VSS | Rvus — 250 500 750 kQ 5
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Table 5(2/2)

(Ta = +25°C unless otherwise specified)

i . . Test
Iltem Symbol Conditions Min. Typ. Max. Unit Circuit
[INPUT VOLTAGE]
Operating voltage between Fixed output voltage of
VDD and VSS Voso? | o and co 2 - 24 v -
CTLC change voltage ™ Vere - 2.1 3.0 4.0 v 2
CTLD change voltage Vet — 2.1 3.0 4.0 v 2
[INPUT CURRENT]
Curren_t consumption during lope B B 20 40 uA 1
operation
Current consumption during oo V1=V2=V3=Va=VElo 15V B . o WA 1
power down
VC1 pin current lver — 0 15 3.0 pA 5
VC2 pin current lvea - -1.0 0 1.0 A 5
VC3 pin current Ives — -1.0 0 1.0 pA 5
VC4 pin current lvca — -1.0 0 1.0 uA 5
VS pin clirrent s S-8205A Ser?es -3.0 -1.5 0 pA 5
S-8205B Series -1.0 0 1.0 pA 5
[OUTPUT CURRENT]
CO pin source current Icon V13=05V 10 = L A 5
S-8205A Series
. V1=V2=V3=V4=6V
CO pin leakage current lcoL S-8205B Series - - 0.1 pA 5
V1=V2=V3=V4=V5=48V
DO pin source current IpoH V14 =05V 10 - - A 5
DO pin sink current IpoL V15=0.5V — — -10 LA 5

*1. Because S-8205A Series are the protection ICs for 4-series cell, there is no V5 for them.

*2. Voltage temperature coefficient 1 : Overcharge detection voltage

*3. Voltage temperature coefficient 2 : Discharge overcurrent detection voltage

*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.

*5. Refer to “B Operation” for details of delay time function.

*6. The S-8205A/B Series does not operate detection if the operating voltage between VDD and VSS (Vpsop) is CTLC
change voltage (Vcric) or CTLD change voltage (Vcrip) or less.

8 Seiko Instruments Inc.
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B Test Circuit

1.

Current Consumption during Operation and Power down (Test Circuit 1)

Set S1 and S2 to OFF.

1.1 Current Consumption during Operation (lopg)
Set V1 =V2 =V3=V4 =3.5V (S-8205A Series), V1 =V2 =V3 =V4 = V5 = 3.5V (S-8205B Series), S2 to ON.
Iss is the current consumption during operation (Iopg) at that time.

1.2 Current Consumption during Power down (Ippn)

Set V1 =V2 =V3=V4 =15V (S-8205A Series), V1 = V2 =V3 =V4 =V5 =15V (S-8205B Series), S1 to ON.
Iss is the current consumption during power down (lppn) at that time.

Overcharge Detection Voltage, Overcharge Release Voltage, Overdischarge Detection Voltage,
Overdischarge Release Voltage, Discharge Overcurrent Detection Voltage, Load Short Circuit
Detection Voltage, Charge Overcurrent Detection Voltage, CTLC Change Voltage, CTLD Change
Voltage, Load Short Circuit Detection Delay Time, CTLC Pin Response Time, CTLD Pin Response
Time (Test Circuit 2)

Set S3 to OFF.
Confirm both Vco and Vpo are in “H” (its voltage level is Vps x 0.9 V or more) after setting V1 =V2 =V3 =V4 =35
V (S-8205A Series), V1 =V2 =V3=V4 =V5 = 3.5V (S-8205B Series), V6 = V7 =V8 =0V (this status is referred
to as initial status 1).

2.1 Overcharge Detection Voltage (Vcu1), Overcharge Release Voltage (Vci1)

The overcharge detection voltage (Vcui) is V1 when the Vo is set to “L” (its voltage level is Vps x 0.1 V or less)
after increasing V1 gradually after setting V1 = V2 = V3 = V4 = V¢y — 0.05 V (S-8205A Series), V1 =V2 =V3 =V4
= V5 = Vgy — 0.05 V (S-8205B Series) from the initial status 1. After that, decreasing V1 gradually, V1 is the
overcharge release voltage (Vci1) when the Vo is set to “H” after setting V2 = V3 = V4 = 3.5 V (S-8205A Series),
V2 =V3=V4=V5=3.5V (S-8205B Series).

2.2 Overdischarge Detection Voltage (VpL1), Overdischarge Release Voltage (Vpui)

The overdischarge detection voltage (Vpi1) is V1 when the Vpo is set to “L” after decreasing V1 gradually from the
initial status 1. After that, increasing V1 gradually, V1 is the overdischarge release voltage (Vpu1) when Vpo is set
to “H".

By changing Vn (n = 2 to 4: S-8205A Series, n = 2 to 5: S-8205B Series), users can define the overcharge
detection voltage (Vcun), the overcharge release voltage (Vcin), the overdischarge detection voltage (Vpin), the
overdischarge release voltage (Vpun) as well when n = 1.

2. 3 Discharge Overcurrent Detection Voltage (Voiov)

The discharge overcurrent detection voltage (Vpiov) is V6 when Vpo is set to “L” after increasing V6 gradually from
the initial status 1.

2.4 Load Short Circuit Detection Voltage (VsrorT)

The load short circuit detection voltage (Vshort) is V6 when Vpo is set to “L” after increasing V6 gradually after
setting S3 to ON from the initial status 1.

2.5 Charge Overcurrent Detection Voltage (Vciov)

The charge overcurrent detection voltage (Vciov) is V6 when Vo is set to “L” after decreasing V6 gradually from
the initial status 1.

2.6 CTLC Change Voltage (Vcric)

The CTLC change voltage (Vcric) is V7 when Vo is set to “L” after increasing V7 gradually from the initial status 1.

2.7 CTLD Change Voltage (Vcrip)

The CTLD change voltage (Vcrip) is V8 when Vo is set to “L” after increasing V8 gradually fromcthe initial status 1.

Seiko Instruments Inc. 9
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2.8 Load Short Circuit Detection Delay Time (tsnorT)
Load short circuit detection delay time (tsnort) is @ period in which Vpo changes to “L” after changing V6 to 1.5 V
instantaneously, after setting S3 to ON from the initial status 1.
2.9 CTLC Pin Response Time (tcric)
CTLC pin response time (tcric) is a period in which Vco changes to “L” after changing V7 = Vps instantaneously
from the initial status 1.
2.10 CTLD Pin Response Time (tctip)
CTLD pin response time (tcrip) is a period in which Vpo changes to “L” after changing V8 = Vps instantaneously
from the initial status 1.
CCT Pin Internal Resistance, CDT Pin Internal Resistance, CIT Pin Internal Resistance, CCT Pin
Detection Voltage, CDT Pin Detection Voltage, CIT Pin Detection Voltage (Test Circuit 3)
Confirm both Vo and Vpo are in “H” after setting V1 = V2 =V3 = V4 = 3.5V (S-8205A Series), V1 =V2=V3=V4 =
V5 = 3.5V (S-8205B Series), V6 = V9 = V10 = V11 =0V (this status is referred to as initial status 2).
3.1 CCT Pin Internal Resistance (Rccr)
The CCT pin internal resistance (Rcct) can be defined by Reer = Vps / lccr by using Icct when setting V1 = 4.5V
from the initial status 2.
3.2 CDT Pin Internal Resistance (Rcpr)
The CDT pin internal resistance (Rcpr) can be defined by Repr = Vps / lepr by using Icpr when setting V1 = 1.5V
from the initial status 2.
3. 3 CIT Pin Internal Resistance (Rc)
The CIT pin internal resistance (Rcit) can be defined by Reir = Vps / loir by using Icir when setting V6 = Vpjov +
0.015 V from the initial status 2.
3.4 CCT Pin Detection Voltage (Vcer)
The CCT pin detection voltage (Vccr) is V9 when Vo is set to “L” after increasing V9 gradually, after setting V1 =
4.5V from the initial status 2.
3.5 CDT Pin Detection Voltage (Vcor)
The CDT pin detection voltage (Vcor) is V10 when Vpo is set to “L” after increasing V10 gradually, after setting V1
= 1.5V from the initial status 2.
3.6 CIT Pin Detection Voltage (Vcrr)

The CIT pin detection voltage (Vcir) is V11 when Vpo is set to “L” after increasing V11 gradually, after setting V6 =
Vpiov + 0.015 V from the initial status 2.

Seiko Instruments Inc.
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4. Charger Voltage for Start Charging 0 V Battery (Product with Function to Charge 0 V Battery)
(Test Circuit 4), Battery Voltage for Inhibit Charging 0 V Battery (Product with Function to Inhibit
Charging 0 V Battery) (Test Circuit 2)

4.1 Charger Voltage for Start Charging 0 V Battery (Vocua) (Product with Function to Charge 0 V Battery)

Charger voltage for start charging 0 V battery (Vocha) is V12 when Vco is 0.1 V or more after increasing V12
gradually after setting V1 = V2 = V3 = V4 = 0 V (S-8205A Series), V1 = V2 =V3 =V4 =V5 =0V (S-8205B
Series).

4. 2 Battery Voltage for Inhibit Charging 0 V Battery (Vonn) (Product with Function to Inhibit Charging 0 V
Battery)

Battery voltage for inhibit charging 0 V battery (Vo) is V1 when Vo is set to “L” after decreasing V1 gradually
from the initial status 1.

5. CTLC Pin Internal Resistance, CTLD Pin Internal Resistance, Resistance between VM and VDD,
Resistance between VM and VSS, VC1 Pin Current, VC2 Pin Current, VC3 Pin Current, VC4 Pin
Current, VC5 Pin Current, CO Pin Source Current, CO Pin Leakage Current, DO Pin Source
Current, DO Pin Sink Current (Test Circuit 5)

Set S1, S5, S6 and S7 to OFF, set S2 and S4 to ON.
Set V1 = V2 = V3 =V4 = 3.5V (S-8205A Series), V1 = V2 = V3 = V4 = V5 = 3.5 V (S-8205B Series), V6 = V13 =
V14 =V15 = V16 = 0 V (this status is referred to as initial status 3).

5.1 CTLC Pin Internal Resistance (RctLc)

In the initial status 3, the value of CTLC pin internal resistance (Rcti.c) can be defined by Reric = Vos / leric by
using leTLe.

5.2 CTLD Pin Internal Resistance (RctLp)

In the initial status 3, the value of CTLD pin internal resistance (Rctip) can be defined by Rcrip = Vbs / letip by
using lcrip.

5. 3 Resistance between VM and VDD (Rywp)

The value of resistance between VM and VDD (Rymp) can be defined by Rymp = Vps / lvm by using lym when
setting V1 = V2 =V3 =V4 = 1.8V (S-8205A Series), V1 =V2 =V3 =V4 =V5 =18V (S-8205B Series) from the
initial status 3.

5. 4 Resistance between VM and VSS (Ryus)

The value of resistance between VM and VSS (Ryms) can be defined by Ryms = Vps / lym by using lym when
setting V6 = 1.5V, S2 to OFF, S1 to ON from the initial status 3.

5.5 VC1 Pin Current (lyci1), VC2 Pin Current (lvcz2), VC3 Pin Current (lycs), VC4 Pin Current (lyca),
VC5 Pin Current (lvcs)

In the initial status 3, |1 is the VC1 pin current (lyci), I2 is the VC2 pin current (lvcz), I3 is the VC3 pin current (lycs),
I is the VCA4 pin current (lvca), Is is the VC5 pin current (lycs).

5.6 CO Pin Source Current (Icon), CO Pin Leakage Current (IcoL)

The CO pin source current (lcon) is Ico when setting V13 = 0.5 V from the initial status 3. After that, the CO pin
leakage current (IcoL) is Ico when setting V1 = V2 = V3 =V4 = 6 V (S-8205A Series), V1=V2=V3=V4=V5=
4.8 V (S-8205B Series), S4 to OFF, S5 to ON.

5.7 DO Pin Source Current (Ipon), DO Pin Sink Current (Ipor)

The DO pin source current (Ipow) is lbo when setting V14 = 0.5 V, S6 to ON from the initial status 3. After that, the
DO pin leakage current (Ipo) is lbo when setting V1 = V2 = V3 = V4 = 1.8 V (S-8205A Series), V1 =V2 =V3 = V4
=V5=1.8V (S-8205B Series), S6 to OFF, S7to ON, V15=0.5V.

Seiko Instruments Inc. 11


http://www.dzsc.com/ic/sell_search.html?keyword=S-8205A
http://pdf.dzsc.com

TION IC FOR 4-SERIES OR 5-SERIES CELL PACK

Rev.1.0 oo
S-8205A S-82058
51&\ 3123\
1 VM VDD 16 1 VM VDD 16
s2] 2 co VC1 15 2 S2 ] 2 Cco VC1 15[ 2.y
3 DO VC2 14} —“—vz 3 DO VC2 14} —“—vz
4 VINI VC3 133 —“—va ! 4 VINI VC3 133 —“—va
! 5 CTLC  VC4 12— —“—v4 ! 5 CTLC  VC4 12— —“—v4
y 6 CTLD  VC5 11} 3 4 6 CTLD  VC5 11} 4
7 cCcT VSS 10— B4 7 cCT VSS 10f= &3
8 CDT CIT 9= e 8 CDT CIT 9= e
1 GC= 1 C=
T 01pF T 01uF
Figure 5 Test Circuit 1
S-8205A S-82058
1 VM VDD 16 - 1 VM VDD 16
1o 2 co VCl 15} 2, T 2 co VC1 15[ i
= = 3 DO VC2 145 3 v = = 3 DO VC2 144 3 Vo
i 4 VINI VC3 13| “—vs i 4 VINI VC3 13| “—vs
O ] 5 CTLC  VC4 12/ "_V4 O ] 5 CTLC  VC4 12— _"_V4
9 6 CTLD  VC5 11} 3 . 6 CTLD  VC5 11} 3 e
@ le 7 CCT  VSS 10l3 © le 7 CCT  VSS 10l3 'y
- 7 8 CDT CIT 9 - 7 8 CDT CIT 9
8 331\ 1l c-= g 331\ 1lc-=
I T T 01F I T T 01F
Figure 6 Test Circuit 2
S-8205A S-82058
1 VM VDD 16 - 1 VM VDD 16
2 co VC1 15} v 2 co VC1 153 Wi
=R =1MO 3 DO VC2 143 3 LR =1MO 3 DO VC2 14| by
co| = -+ V2 o] = - V2
0) 4 VINI VC3 13[3 3. |® 4 VINI VC3 13[3 3.
5 CTLC  VC4 12— . i 5 CTLC  VC4 12— b
ecro  ves 1uls 3 ecrp  ves 1o 2
V) 7 ccT VSS 10f © 7 ccT VSS 10f3 3
ool L (A Vegrd g cot CIT 9 Vool L (A Veed 8 cot CIT 9
ve| L& ve| L&
o D Heor 'j@ Ci= o D Heor Ij@ Ci=
I/lo v11I ] 0lwF I/lo v11I ] 0lwF

Figure 7 Test Circuit 3
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Viz-L S-8205A Vizl S-8205B
vV 1M VDD 16 = v (V 1M VDD 16 =
2 Co VC1 15} 2 Co VC1 15
Ri=1MQf 3 po vez 14fm B Ri=1MQ 3 po vez 14f5 3
4 VINI VC3 13} 7V 4 VINI VC3 13— ri
! 5 CTLC  VC4 12— T ! 5 CTLC  VC4 12f— TV
4 6 CTLD  VC5 11} TP 4 6 CTLD  VC5 11} 3
7 cCcT VSS 10— 7 cCcT VSS 10f— TV
8 CDT cT 9 8 CDT cT 9
1 Ci= 1 CG=
0.1 uF 0.1 uF
Figure 8 Test Circuit 4
S1 8\54 s6 6\31 8\34 Z\se
[0} e} Q o] [} o
V18 vi4 S-8205A V1SHv14 S-8205B
<:W@-czlvvw VDD 16 | ‘:JMA 1 VM VDD 16 |
<=2 Ay 2 CO VC1 153—=@) ¢ == (M 2 co Vel 15—t 4=@)9
F%: 3 DO vc2 14 :__|3=@__II_V1 <2 ()] 3 DO vc2 14 :_%@__I.'_Vl
ECE——_ PRV vC3 133—1+=R)4% V2 V15 4 VINI VC3 13— r
| | -+ V3 | | V3
A= 5 CTLC  VC4 123 [ <R 5 CTLC  VC4 123
s2| | O 6 CTLD  VC5 11f3— I TV o | LY & 6 CTLD  VC5 11f3— " j\m
APSE 5o 7 cct vss 10l Qs I, 7ccT  VSS 10l il
S7 —l 8 coT cIT 9k C, = 7 8 CDT cIT 9k C, =
IT T 0.1uF If T 01pF

Figure 9 Test Circuit 5
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Remark Refer to “M Connection Examples of Battery Protection IC”.

1.

Normal Status

In the S-8205A/B Series, both of CO and DO pins get the Vpp level when all values of battery voltage are in the range
of overdischarge detection voltage (Vpin) to overcharge detection voltage (Vcun), and due to the discharge current,
the VINI pin’s voltage is in the range of charge overcurrent detection voltage (Vciov) to discharge overcurrent
detection voltage (Vpiov). This is the normal status. At this time, the charge/discharge FETs are on.

Overcharge Status

In the S-8205A/B Series, any voltage of the batteries increases to the level of Vcun or more, the CO pin is set in high

impedance. This is the overcharge status. The CO pin is pulled down to EB- by an external resistor so that the
charge FET is turned off and it stops charging.

This overcharge status is released if either condition 1 or 2 is satisfied,;
(1) In case that the CO pin voltage is 1/50 x Vps or less, and all voltages of the batteries which are Vcuyn or more
are in the level of overcharge release voltage (Vcin) or less.

(2) In case that the VMP pin voltage is 1/50 x Vps or more, and all voltages of the batteries are in the level of Vcun
or less.

. Overdischarge Status

In the S-8205A/B Series, when any voltage of the batteries decreases to the level of Vp., or less, the DO pin voltage
gets the Vss level. This is the overdischarge status. The discharge FET is turned off and it stops discharging.

This overcharge status is released if either condition 1 or 2 is satisfied,;
(1) In case that the VM pin voltage is in the Vss level or less, and all voltages of the batteries are in the Vp.n level
or more.
(2) In case that the VM pin voltage is Vps/5 (Typ.) or less and the VM pin voltage is in the Vss level or more, and

all voltages of the batteries which are Vp., or less are in the level of overdischarge release voltage (Vpun) Or
more.

Power-down Status

In the S-8205A/B Series, when it reaches the overdischarge status, the VM pin is pulled up to the Vpp level by a
resistor between VM and VDD pin (Rvwp). If the VM pin voltage and the CO pin voltage increase to the level of Vps/5
(Typ.) or more, almost every circuit in the S-8205A/B stops working so that the current consumption decreases to the
level of current consumption during power down (Ippn) or less. This is the power-down status.

The power-down status is released if the following condition is satisfied.
(1) The VM pin voltage gets Vps/5 (Typ.) or less.
(2) The CO pin voltage gets Vps/5 (Typ.) or less.

Discharge Overcurrent Status

The discharging current increases more than a certain value. As a result, if the status in which the VINI pin voltage
increases to the level of Vpiov or more, the DO pin gets the Vss level. This is the discharge overcurrent status. The
discharge control FET is turned off and it stops discharging. In the status of discharge overcurrent, the CO pin is set
in high impedance. The VM pin is pulled down to the Vss level by a resistor between VM and VSS pin (Ryws).

S-8205A/B Series has two levels for discharge overcurrent detection (Vpiov, VsHorT)-
The S-8205A/B Series’ actions against load short circuit detection voltage (Vsnort) are as well in Vpiov.

The discharge overcurrent status is released if the following condition is satisfied.
(1) The VM pin voltage gets Vps/10 (Typ.) or less.

Seiko Instruments Inc.
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6.

7.

8.

Charge Overcurrent Status

In the S-8205A/B Series, the charge current increases more than a certain value. As a result, if the status in which
the VINI pin voltage decreases to the level of Vciov or less, the CO pin is set in high impedance. This is the charge
overcurrent status. The charge control FET is turned off and it stops charging. In this charge overcurrent status, DO
pin gets the Vss level. The VM pin is pulled-up to the Vpp level by resistance between VM and VDD (Rywmp).

The status of charge overcurrent is released if the following condition is satisfied.
(1) The CO pin voltage gets 1/50 x Vps (Typ.) or more.

0 V Battery Charge Function

In the S-8205A/B Series, regarding how to charge a discharged battery (0 V battery), users are able to select either
function of the two mentioned below.
(1) Enable to charge a 0 V battery
A 0V battery is charged when charger voltage is more than voltage for start charging 0 V battery (VocHa)-
(2) Inhibit charging a 0 V battery
A 0V battery is not charged when any battery voltage is battery voltage for inhibit charging 0 V battery (Voin)
or less.

Caution When the VDD pin voltage is less than the minimum value of operation voltage between VDD and
VSS pin (Vpsor), the S-8205A/B Series’ action is not assured.

Delay Time Setting

In the S-8205A/B Series, users are able to set delay time for the period; from detecting any voltage of the batteries or
detecting changes in the voltage at the VINI pin, to the output to the CO, DO pin. Each delay time is determined by a
resistor in the IC and an external capacitor.

In the overchage detection, when any voltage of the batteries gets Vcun or more, the S-8205A/B starts charging to the
CCT pin’s capacitor (Cccr) via the CCT pin’s internal resistor (Rccr). After a certain period, the CO pin is set in high
impedance if the voltage at the CCT pin reaches the CCT pin detection voltage (Vccr). This period is overcharge
detection delay time (tcu).

tcu is calculated using the following equation (Vps = V1 + V2 + V3 + V4 + V5).
tcu [S] =-In (1 —Vcer/ Vos ) x Ceer [UF] x Reer [MQ]

=-In (1-0.7 (Typ.)) x Cecr [UF] x 8.31 [MQ] (Typ.)
=10.0 [MQ] (Typ.) x Cccr [uF]

Overdischarge detection delay time (tp.), discharge overcurrent detection delay time (tpiov), charge overcurrent
detection delay time (tciov) are calculated using the following equations as well.

toL [ms] = —In (1 — Vcor / Vbs) x Ceor [UF] x Repr [KQ]
toiov [Ms] = —In (1 — Verr / Vbs) x Cerr [uF] x Rerr [KQ]
tciov [ms] =—In ( 1-Vear / VDS) x Carr [HF] x Reir [kQ]

In case Cccr = Cepr = Cerr = 0.1 [uF], each delay time tcy, tow, toiov, tciov is calculated as follows.

tcy [s] = 10.0 [MQ] (Typ.) x 0.1 [uF] = 1.0 [s] (Typ.)

toL [ms] = 1000 [kQ] (Typ.) x 0.1 [uF] = 100 [ms] (Typ.)
toiov [Ms] = 200 [kQ] (Typ.) x 0.1 [uF] = 20 [ms] (Typ.)
tciov [ms] = 200 [kQ] (Typ.) x 0.1 [uF] = 20 [ms] (Typ.)

Load short circuit detection delay time (tsnorr) is fixed internally.

Seiko Instruments Inc. 15
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9. CTLC and CTLD Pins

The S-8205A/B Series has two pins to control.
The CTLC pin controls the CO pin, the CTLD pin controls the DO pin. Thus it is possible for users to control the CO
pin and DO pin independently. These controls precede the battery protection circuit.

Table 6 Conditions Set by CTLC Pin

CTLC Pin CO Pin
CTLC pin voltage > Vcric High impedance
Open* High impedance
CTLC pin voltage < Veric Normal status

*1. Pulled up by Recric when CTLC pin is open
*2. The status is controlled by the voltage detection circuit.

Table 7 Conditions Set by CTLD Pin

CTLD Pin DO Pin
CTLD pin voltage > Vcrip Vss level
Open* Vss level

CTLD pin voltage < Vcrio Normal status

*1. Pulled up by Rerip when CTLD pin is open
*2. The status is controlled by the voltage detection circuit.

Seiko Instruments Inc.
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Figure 10
Seiko Instruments Inc.

<1>: Normal status

<2>: Overcharge status

<3>: Overdischarge status
Power-down status

<4>
Remark The charger is assumed to charge with a constant current. Vgg. indicates the open voltage of the charger.
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1 1 1 1 ' '
I I A A
' ] ' ]
1 1 1 1
' ' ' '
1 1 ' 1
1 ' ' '
' ] ' ]
1 1 1 1
' ) ' )
1 1 1 1
1 ' ' '
1 1 1 1
1 ' ' '
' ] ' ]
1 1 1 1
' ' ' o ——— - e
1 1 ' 1
[ [ ' N
1 ] 1 ] 1 <~ 1
1 1 1 1 ' = !
' ] ' ) ' =
1 1 1 1 1 e |
1 1 o ——— {
' ) ' ) ] [l [
AR Y NN A SN ESS— - | I N Y Fo——
1 1 1 1 ' ] ] '
1 ' ' ' ' 1 ' '
' ) ' ) ] ' 1 L
1 1 1 ] ] 1 1 '
' ' ' ' ' ' ' '
1 1 1 1 ] 1 1 '
1 ] ] ] ' 1 ] !
' ' ' ' ' ' ' !
1 1 1 1 ' 1 1 '
' ) [ ) ' ' [l '
1 1 1 1 ’ 1 [ '
1 ] ] ] ' 1 ] '
1 1 1 1 ' ] ] '
1 ' ' ' 1 1 ' '
' ) ' ) ] ' 1 '
1 ] 1 1 ' 1 1 !
' ) ' ) ' ' ' '
1 1 1 1 ’ 1 1 '
1 ] ] ] ] 1 ] !
' ' ' ' ' ' ' !
1 1 1 1 ' 1 1 '
' ' ' ' ' ' ' '
1 1 1 1 ’ 1 [ '
1 ] ] ] ' 1 ] '
1 1 1 1 ' ] ] '
1 ' ' ' ' 1 ' '
' ) [ ) ] ' 1 '
1 1 1 1 ' 1 1 !
' ] ' ) ' ' ' '
1 1 1 1 ’ 1 1 '
1 ] ] ] ' 1 ] !
' ' ' ' ' ' ' !
1 1 1 1 ' 1 1 '
' ' ' ' ' ' ' '
1 1 1 1 ’ 1 [ '
1 ] 1 ] ' ] 1 '
1 1 1 1 ' ] ] '
1 ' ' ' ' 1 ' '
' ) ' ) ] ' [ 1
1 1 1 o — - - [ S —— fFo—
1 ' ' ' | 1 v
' ) ' ) 1 At ===
1 ] ] ] 1 1 ] “
' ' ' ' ' ' '
| \ ' \ ' N 1 ' '
] ] ] ] ] ] ] ] “
' ] ' ] ' = ' '
'
P - m 2 Pl
o [ 1 I [ 1
1 1 1 1 ' ] ] '
1 ' ' ' 1 1 ' '
' ) [ ) 1 ' 1 !
1 ] 1 ] ] 1 !
' ' = = T T T T e e T = e — R [ A
1 1 ' 1 ' ' '
[ [ =] ' ' ' [
' ] ' ] T ' ' ' '
1 1 1 1 ' 1 1
' ) [ ) V ' ' [ '
1 1 1 1 ’ 1 1 '
1 ] ] ] ' 1 ] '
1 1 1 1 ' ] ] '
1 ] ] ] ’ 1 ] '
| ) ' D ] ' 1 !
] 1 ] 1 1 !
h ' ' d ' ' ' '
’ 1 1 '
T T v T ' 1 ] H
' ] e el t B T Bt dt L el - - - -~ - L
1 1 1 1 ' 1 1 ]
' ) [ ) ' ' [ '
1 1 1 1 ’ 1 [ '
1 ] ] ] ' 1 ] '
1 1 1 1 ' ] ] '
1 ' ' ' 1 1 ' '
' ) ' ) ] ' 1 !
1 1 1 1 5 . . ] - 1 1 !
—~
5 5 5 5o a ) ) P Ja) ) o k& >
o O o008 o o n o L o n 0 o o)
> > > > & > > > > > > > I a
— VS >
5] n 3] ] ] (]
g c g g g g
= = = = =
o o o o Q
> > > > >
> £ £ £ g
Q o o o m.
o o o] s Z
s] a] &) > >

Load short circuit detection

Load connection

delay time (tsporT)

<1>

<1>

Status™

<1>: Normal status

*1.

: Discharge overcurrent status

<2>

Remark The charger is assumed to charge with a constant current. Vgg. indicates the open voltage of the charger.

Figure 11

Seiko Instruments Inc.

18


http://www.dzsc.com/ic/sell_search.html?keyword=S-8205A
http://pdf.dzsc.com

S-8205A/B Series

TTERY PROTECTION IC FOR 4-SERIES OR 5-SERIES CELL PACK

19

Figure 12
Seiko Instruments Inc.
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3. Charge Overcurrent Detection
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Status™

<1>: Normal status

*1.

<2>: charge overcurrent status
<3>: Overdischarge status

Power-down status

<4>

Remark The charger is assumed to charge with a constant current. Vgg. indicates the open voltage of the charger.


http://www.dzsc.com/ic/sell_search.html?keyword=S-8205A
http://pdf.dzsc.com

TION IC FOR 4-SERIES OR 5-SERIES CELL PACK

Rev.1.0 oo

B Connection Examples of Battery Protection IC

1. S-8205A Series (4-Series Cell)

=5 1 1VM VDD 16} l—‘AAR/\VDD
| S bl
— Cvwop== Rva
—2co VC1 15[ & W
Cve1= Rvca
—]3po vC2 143 s M 7
Cvc2 vC3
] ] 14 VINI L VeI H
R - =
= o= V'”% —MW—— ]s5cTic vea 23— O M )
Reric - Cvca Rvcs
~— MW——1[] 6CTLD VC5 11 m 'f
Rctip
-LTE 7CCT VSS 103
_E_Cf: 8 CDT crr o
ICCDT CCIT
® b o o o o
Rsense
WW
Charging Discharging
FET FET
Figure 13
2. S-8205B Series (5-Series Cell)
=5 1 1VM VDD 16} r‘/\/\R/\VDD
— bl
Cvop—— Rvai
—]2co VC1 15[ s
— hF Cvei— Rvca
—]3po VC2 14| — y
VC2 T VC3
i L. — 4 VNI , Ves 13T i ?
VM Roo vw% : Cvcs— vCa
MW —— ]5cTic VCa 12| A W3
Reric - Cvc4£ Rvcs
= M—— [ 6CTLD VC5 11 1+ W——F
Recrio VC5 -
—ij7ccT vss1o0[J—T
(ji_Cf: 8 CDT crr o
ICCDT Car
L o ® o oo
Rsense
WW
Charging Discharging
FET FET
Figure 14
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B Application Circuit

EB+ Rvop
—]1iwm VDD 16 3
— bl
=1 CVDD—l—_‘N\RfVCH
—]2co VC1 15[ & W
Cvar | R
—]3po vC2 143 > Ngvcz 3
Cuyer ==
— 4 VINI VC3 133 ‘s W3
Rvm% RDO% RVINI% S-82058 Cvcs— R
VC3 \VC4
5CTLC VC4 123 5 W9
PTCcr Cvca =& Rvcs
“CMWS—[] 6 CTLD VC5 11}y W——F
C = —
PTCC“H 7ccT vss 101 ry
(jfff: 8 CDT cIT o
—[CCDT Ccn"[
L 4 *—0—0—0——¢
Rsense
YW

Charging Discharging
FET FET

Figure 15 Overheat Protection via PTC

[For PTC, contact]
Murata Manufacturing Co., Ltd.
Thermistor Products Department
Nagaokakyo-shi, Kyoto 617-8555 Japan
TEL +81-75-955-6863
Contact Us: http://www.murata.com/contact/index.html
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Table 8 Constants for External Components

Symbol Typical Range Unit
Rvci 1 047t01" kQ
Rvcz 1 0.47t01" kQ
Rvcs 1 0.47to 1" kQ
Rvca 1 0.47to 1" kQ
Rvcs 1 0.47to 1" kQ
Roo 5.1 1t0 10 kQ
Rco 1 0.1to1 MQ
Rum 5.1 3t0 10 kQ
Reric 1 0.1to 1 kQ
Rerip 1 0.1to 1 kQ
Rvini 1 0.1to1 kQ
Rsense — 0 or higher mQ
Rvob 100 43t0100" 9
Cver 0.1 0.068to 1™ uF
Cvcz 0.1 0.068t0 1" uF
Cvcs 0.1 0.068t0 1" uF
Cvca 0.1 0.068t0 1™ uF
Cvcs 0.1 0.068t0 1™ uF
Cecer 0.1 0.01 or higher uF
Ccot 0.1 0.01 or higher puF
Carr 0.1 0.02 or higher pF
Cvob 1 0to 10" uF

*1. Set up a filter constant to be Rypp x Cypp = 68 uF e Q or more, and to be Ryci x Cyc1 = Rvez x Cyez =
Rvcs x Cves = Rvea x Cvea = Ryes x Cves = Rvop x Cypp.

Caution 1. The above constants may be changed without notice.
2. Itis recommended that filter constants between VDD and VSS should be set approximately to 100 uF e Q.
e.g., Cvop X Rvop = 1.0 uF x 100 ©Q =100 l,l.F [X9)
Sufficient evaluation of transient power supply fluctuation and overcurrent protection function with the
actual application is needed to determine the proper constants. Contact our sales office in case the
constants should be set to other than 100 pF « Q.

3. It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection. In addition, 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.
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B Precautions

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

e Batteries can be connected in any order, however, there may be cases when discharging cannot be performed when
a battery is connected. In this case, short the VM pin and VSS pin or connect the battery charger to return to the
normal mode.

e 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.

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

¢ Sll 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.
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B Characteristics (Typical Data)
1. Current Consumption
1.1 lope VS Vps 1.2 lope Vs Ta
40 40
35 35
_ 30 30
< 25 - < 25
= 3
5 20 Vet = 20
S 15 I S 15
10 ] 10
5 5
0 0
0 5 10 15 20 25 30 —-40 -25 25 50 75 85
Vbs [V] Ta [°C]
1.3 lppn VS Vps 1.4 lppn Vs Ta
0.10 0.10
0.09 0.09
0.08 0.08
— 0.07 — 0.07
< 006 < 006
~ 0.5 ~ 0.05
£ 004 g 0.04
0.03 - 0.03
0.02 0.02
0.01 0.01 ——
0.00 0.00
0 5 10 15 20 25 30 -40 -25 25 50 75 85
Ta[°C]
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2. Overcharge Detection / Release Voltage, Overdischarge Detection / Release Voltage, Discharge

Overcurrent Detection Voltage, Load Short Circuit Detection Voltage, Charge Overcurrent Detection Voltage

2.1 Vcyvs Ta 2.2 Ve vs Ta
4.250 4.175
4.245 4.165
4,240 4.155
4,235 4.145
> 4.230 S 4.135
5 4.225 — o 4.125
S 4220 — ~—— 2 4115 ——
4.215 7 = 4.105
4.210 4.095
4.205 4.085
4.200 4.075
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta[°C] Ta[°C]
2.3 VpLvs Ta 2.4 Vpyvs Ta
2.380 3.100
2.360 3.080
3.060
2.340 3,040
S 2.320 S 3.020
2 2300 2 3.000 |——H
> 2.280 = 2.980
2.960
2.260 2.940
2.240 2.920
2.220 2.900
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta[°C] Ta[°C]
2.5 VDIOV vs Ta 2.6 VSHORT vs Ta
0.165 0.600
0.160 0.260
s 0155 2 0220 —
g 0.150 § 8238 —
. e
> 0145 2 0.460
0.140 0.440
gt
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta [°C]
2.7 Vciov Vs Ta
-0.070
-0.080
s -0.090
3 -0.100
< -0.110
-0.120
-0.130
-40 -25 0 25 50 75 85

Ta [°C]
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3. CCT pin Internal Resistance / Detection Voltage, CDT pin Internal Resistance / Detection Voltage,
CIT pin Internal Resistance / Detection Voltage and Short circuit Detection Voltage Delay Time

26

3.1 RCCT vs Ta

3.2 VCCT vs Ta (VDS =18.5 V)

12.0 13.3
11.0 13.2
= 100 [ < 131
2 90 = 130
5 8.0 § 12.9
(@] M
@ : ~—] 12.8
7.0 i 12.7
6.0 12.6
40 -25 0 25 50 7585 ~40 -25 0 25 50 7585
Ta[°C] Ta[°C]
3.3 Reprvs Ta 3.4 Veprvs Ta (VDS =15.5 V)
1200 11.2
1100 11.1
11.0
= 1000 -
g 900 2109
5 8 108
S 800 e . g
~—] 10.7
700 - 10.6
600 10.5
40 -25 0 25 50 7585 —40 -25 0 25 50 7585
Ta[°C] Ta[°C]
3.5 Rervs Ta 3.6 Veorvs Ta (VDs =17.5 V)
240 12.6
220 125
= 200 = 124
< = 123
= 180 -
E — § 12.2
04 160 \\ 12.1
140 — 12.0
120 11.9
40 -25 0 25 50 7585 —40 -25 0 25 50 7585
Ta [°C] Ta [°C]

3.7 tsHORT VS Ta

tsHoRT [Us]

600.0
500.0
400.0
300.0
200.0
100.0

-40 -25

0 25 50 7585
Ta[°C]
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4. CO pin Source / Leakage Current, DO pin Source / Sink Current

4.1 |COH VS Vco

Icon [MmA]

4. 3 lpon VS Vpo

IpoH [MA]

14
12
10

14
12
10

o N DM O

OoON M~ O

4.2 ICOL VS Vco

IcoL [uA]

5 10 15 20

Vco [V]

0.10
0.08
0.06
0.04
0.02

0

0

4.4 lpoL VS Vpo

IooL [MA]

Voo [V]
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5.1

+0.2

16

4.4
6.4+0.2

1.10max.

0.2240.08

0.03min.

No. FT016-A-P-SD-1.1

Q.SiO.Z

L~
)
0.17+0.05

TSSOP16-A-PKG Dimensions

TITLE

No. FT016-A-P-SD-1.1
SCALE

UNIT mm
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015707 4.0£0.1 g
- 2.0£0.1 ™~ 0.3+0.05
v »H<7
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S| o
m —
NL E = oo
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C}* *{}— \%\ 7@,7,77 S 3 -
| Tp]
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alala

>
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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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Enlarged drawing in the central part

221+0.8

21.4+1.0
A
Q N
N O +
+ ! o
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o ™
~ Q
Q
17.411.0>
) /
+2.0
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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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® The information described herein is subject to change without notice.

® Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

® \When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.

® Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

® The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

® Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products, should (therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures; and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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