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The S-19192 Series is a monitoring IC for automotive rechargeable batteries, which includes high-accuracy voltage
detection circuits and delay circuits. Switching control for 3-serial to 6-serial cell is possible by inputting voltage to the SEL1
pin and the SEL2 pin.

In addition, the S-19192 Series can perform a self-test to confirm overcharge and overdischarge detection operations.

Caution This product can be used in vehicle equipment and in-vehicle equipment. Before using the product in
the purpose, contact to ABLIC Inc. is indispensable.

B Features

¢ High-accuracy voltage detection circuit for each cell
Overcharge detection voltage n (n = 1to 6):  2.500 V to 4.500 V (25 mV step) Accuracy +20 mV (Ta = +25°C)
Accuracy £30 mV (Ta = -5°C to +55°C)
Overcharge release voltage n (n = 1 to 6): 2.300 V to 4.500 V (50 mV step)*1 Accuracy 50 mV
Overdischarge detection voltage n (n = 1 to 6): 1.500 V to 3.000 V (100 mV step)*z’ 3 Accuracy 80 mV
Overdischarge release voltage n (n=1to6): 1.500V to 3.300 V (100 mV step)*4 Accuracy 100 mV
Self-test function to confirm overcharge and overdischarge detection operations is available.
Delay time shortening function during self-test is selectable from "available" / "unavailable".
Each delay time is settable by an internal circuit only (External capacitors are not necessary).

Detection delay time is selectable: 32 ms, 64 ms, 128 ms, 256 ms
Release delay time is selectable: 2.0 ms, 4.0 ms, 8.0 ms, 16.0 ms
» Switching control for 3-serial to 6-serial cell is possible by inputting voltage to the SEL1 pin and the SEL2 pin.
e Two output pins: OUT1 pin: Overcharge and overdischarge detection results
OUT2 pin: Self-test results
e Output form is selectable: CMOS output, Nch open-drain output
¢ QOutput logic is selectable: Active "H", active "L"
» High-withstand voltage: Absolute maximum rating 28 V
» Wide operation voltage range: 6Vto28V
» Wide operation temperature range: Ta =-40°C to +105°C
e Low current consumption
During operation: 18 HA max. (Ta = +25°C)

¢ Lead-free (Sn 100%), halogen-free

o AEC-Q100 in process >

* The following documents are available when customers perform verifications for "Hardware Component Qualification"
in order to meet "Functional Safety Requirements".*s‘ 6

"Hardware Safety Analysis Report"

"Hardware Integration and Testing Report"

"Qualification Kit"

*1. Overcharge release voltage = Overcharge detection voltage — Overcharge hysteresis voltage
(Overcharge hysteresis voltage n (n = 1 to 6) is selectable from 0 V to 400 mV in 50 mV step.)

*2. Set the voltage difference between the overcharge detection voltage and overdischarge detection voltage to 2.5 V
or lower.

*3  When the S-19192 Series is used for monitoring a 3-serial-cell battery, set the overdischarge detection voltage n (n
=1to 6) to 2.0 V or higher.
*4. Overdischarge release voltage = Overdischarge detection voltage + Overdischarge hysteresis voltage
(Overdischarge hysteresis voltage n (n = 1 to 6) is selectable from 0 V to 0.7 V in 100 mV step.)
*5. Contact our sales office for details.
*6. The Non Disclosure Agreement is necessary when providing the documents.
B Application

o Automotive rechargeable battery pack (EV, HEV, PHEV)

B Package
¢ HTSSOP-16

ABLIC Inc. 1
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B Block Diagram
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Remark The diodes in the figure are parasitic diodes.
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B AEC-Q100 in Process

Contact our sales office for details of AEC-Q100 reliability specification.

B Product Name Structure

1. Product name

$-19192 xxx H -

B

2
c

U:

BCT1:

Operation
H:

Serial cod

Environmental code

Lead-free (Sn 100%), halogen-free

HTSSOP-16, Tape

temperature

Ta = -40°C to +105°C

*2
e

Package abbreviation and IC packing specifications*1

Sequentially set from AAA to ZZZ

*1. Refer to the tape drawing.

*2. Referto"3.

Product name list".

2. Package
Table 1 Package Drawing Codes
Package Name Dimension Tape Reel Land
HTSSOP-16 FR016-A-P-SD FR016-A-C-SD FR016-A-R-SD FR016-A-L-SD
3. Product name list
Table 2 (1/2)
Overchgrge Overcharge Overdlscharge Overdischarge Detection Release
Detection Release Detection Release L . g
Product Name Delay Time * | Delay Time
Voltage Voltage Voltage Voltage [toe1] [teel]
[Ved] Ve [Vou] [Vou] il -
S-19192AAAH-BCT1U 4.350 V 4.100 V 2.000 V 2.400 V 128 ms 2.0 ms
Table 2 (2/ 2)
Delay Time Shortening OUT1 Pin OUT2 Pin
Product Name . *3 . .
during Self-test Output Form Output Logic Output Form Output Logic
S-19192AAAH-BCT1U Unavailable CMOS output | Active "H" CMOS output | Active "H"

*1. Detection delay time is selectable from 32 ms, 64 ms, 128 ms, 256 ms.
*2. Release delay time is selectable from 2.0 ms, 4.0 ms, 8.0 ms, 16.0 ms.
*3. Refer to "W Self-test Function" for details.

Remark Please contact our sales office for products other than those specified above.

ABLIC Inc.
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B Pin Configuration
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Table 3
Pin No. Symbol Description
*2 Input pin for positive power supply,
1 VDD1 . - "
connection pin for positive voltage of battery 1
2 VC1 Connection pin for positive voltage of battery 1
Connection pin for negative voltage of battery 1,
3 VC2 . . .
connection pin for positive voltage of battery 2
Connection pin for negative voltage of battery 2,
4 VC3 . . .
connection pin for positive voltage of battery 3
Connection pin for negative voltage of battery 3,
5 VC4 . . o
connection pin for positive voltage of battery 4
Connection pin for negative voltage of battery 4,
6 VC5 . . ”
connection pin for positive voltage of battery 5
Connection pin for negative voltage of battery 5,
7 VC6 . . "
connection pin for positive voltage of battery 6
Input pin for negative power supply,
8 VSS . . .
connection pin for negative voltage of battery 6
9 NC™ No connection
10 ouT2 Output pin 2 (Refer to "m Self-test Function")
: "m - "m 3
11 OUT1 Outpuf plT 1 (Refer to "W Operation" and Self-test
Function")
Switching pins for number of serial cells
12 SEL2 [SEL1, SEL2] = ['L", "L"] : 6-serial cell
[SEL1, SEL2] =["L", "H"] : 5-serial cell
13 SEL1 [SEL1, SEL2] =["H", "L"] : 4-serial cell
[SEL1, SEL2] =["H", "H"] : 3-serial cell
14 CLK Input pin for clock signal
15 RSTB Input pin for reset signal
16 VDD22 Input pin for positive power supply,

connection pin for positive voltage of battery 1

Connect the heat sink of backside at shadowed area to the board, and set electric potential open.
However, do not use it as the function of electrode.
Be sure to connect both the VDD1 pin and the VDD2 pin to the positive power supply.

The NC pin is electrically open.

The NC pin can be connected to the VDD pin or the VSS pin.

ABLIC Inc.
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B Absolute Maximum Ratings

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

Input voltage between VDD pin and VSS pin |Vbs VDD1, VDD2 Vss — 0.3 to Vss + 28 V

VC1, VC2, VC3,
Input pin voltage Vin VVC4, VC5, VCB6, Vss —0.3toVop+0.3<Vss+28( V

SEL1, SEL2, RSTB, CLK
Output pin voltage Vour OuUT1, OUT2 Vss —0.3to Vop+0.3<Vss+28| V
Operation ambient temperature Topr — —40 to +105 °C
Storage temperature Tstig - —40 to +125 °C

Caution The absolute maximum ratings

B Thermal Resistance Value

are rated values exceeding which the product could suffer physical
damage. These values must therefore not be exceeded under any conditions.

Table 5
Item Symbol Condition Min. Typ. Max. Unit
Board A — 91 — °C/W
Board B — 65 — °C/W
Junction-to-ambient thermal resistance”™ 0, HTSSOP-16 |Board C — 34 — °C/W
Board D — 32 — °C/W
Board E — 26 — °C/W

*1. Test environment: compliance with JEDEC STANDARD JESD51-2A

Remark Refer to "B Power Dissipation" and "Test Board" for details.

ABLIC Inc.
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B Electrical Characteristics

Table 6 (1/2)
(V1=V2=V3=V4=V5=V6=Vpy+0.1V, Ta=+25°C unless otherwise specified)

Item | Symbol | Condition | Min. Typ. Max. | Unit
Detection Voltage
Overcharge detection voltage n v - Vcun — 0.020 Veun Veun+0.020| V
(n =1 to 6) e 1Ta=_5°C to +55°C”" Veun — 0.030 Veun Veun +0.030| V
Overdischarge detection voltage n Voin B VoLn — 0.080 Voin Vo +0.080| v
(n=1to06)
Release Voltage -
Overcharge release voltage n Vein B Vein — 0.050 Vein Ve +0.050| v
(n=1to6)
Overdischarge release voltage n Voun B Voun — 0.100 Voun Voun+0.100| Vv
(n=1to6)
Input Voltage
Operation voltage between -
VIFD)D pin and vgs pin Vosor 6 - 28 v
SEL1 pin voltage "H" VsEL1H — Vps — 0.5 — — Vv
SEL1 pin voltage "L" VseL1L — — — 0.5 V
SEL2 pin voltage "H" VsELoH — Vps — 0.5 — — V
SEL2 pin voltage "L" VsELoL — — — 0.5 V
RSTB pin voltage "H" VRsTBH — 1.6 — — \
RSTB pin voltage "L" VRsTBL — — — 0.5 \
CLK pin voltage "H" VeLkH — 1.6 — — \
CLK pin voltage "L" Veike — — — 0.5 V

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.

6 ABLIC Inc.
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Table 6 (2/2)

(V1=V2=V3=V4=V5=V6=Vpy+0.1V, Ta=+25°C unless otherwise specified)

ltem | Symbol | Condition | Min. Typ. Max. | Unit
Input Current
Cur.rent COI’lSl..Imptlon lope B _ 10 18 uA
during operation
Current consumption | V1=V2=V3=V4=V5= a _ 18 A
during overcharge OPEC V6=Vcu+0.1V H
Current consumption | V1=V2=V3=V4=V5= 3 3 18 A
during overdischarge OPED V6=Vp -0.1V K
VCA1 pin current lvci — — 1.5 2.0 uA
VC2 pin current lveo - -0.1 0.0 0.1 uA
VC3 pin current lvcs — -0.1 0.0 0.1 uA
VC4 pin current lvcs - —0.1 0.0 0.1 LA
VC5 pin current lves - —0.1 0.0 0.1 LA
VCB pin current lvce — -0.1 0.0 0.1 A
SEL1 pin sink current |SEL1H VSEL1 = VDs — 1.0 4.0 },lA
SEL1 pin leakage current Iset1. | Vset1=0V -0.1 — 0.1 uA
SEL2 pin sink current Iseton | Vsere = Vbs - 1.0 4.0 uA
SEL2 pin leakage current IseLaL Vselo =0V -0.1 — 0.1 uA
RSTB pin sink current lrsteH | VrsTB = VDs — 1.0 4.0 uA
RSTB pin leakage current IrstBL  |VRsTB=0V —0.1 — 0.1 A
CLK pin sink current lcikH Veik = Vs — 1.0 4.0 LA
CLK pin leakage current loLke Vek=0V -0.1 — 0.1 uA
Output Current
OUT1, OUT2 pin output current (output form: CMOS output)
OUT1 pin source current louT1H - — — -300 uA
QOUT1 pin sink current louTiL — 300 — — uA
OUT?2 pin source current louT2H — — — -300 uA
OUT2 pin sink current loutaL - 300 — - LA
OUT1, OUT2 pin output current (output form: Nch open-drain output)
OUT1 pin sink current loutiL — 300 — — A
OUT1 pin leakage current louT1HL — — — 0.1 A
OUT?2 pin sink current louTaL - 300 — - uA
OUT2 pin leakage current louT2HL — — — 0.1 uA
Delay Time
Detection delay time toET — toer X 0.8 toET toeT X 1.2 ms
Release delay time tREL — treL X 0.8 trREL treL X 1.2 ms
Delay Time during Self-test
Overcharge detection delay time | tpeTpc - toer X 0.7 tbeT toer X 1.3 ms
Overdischarge detection delay time | tpetop — toer X 0.7 toET tpeT X 1.3 ms
Overcharge release delay time treLDC — treL X 0.7 trReL trer X 1.3 ms
Overdischarge release delay time | treiop — treL X 0.7 treL trer X 1.3 ms

ABLIC Inc.
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H Test Circuit

11 VvDD1 VDD2 16 :J
Ivea
Ve —{2 vci RSTB 15 [
lvca IrsTB @
v2}®*: 3 VG2 CLK 14—
Ives lcLk @
V3 —]4 vcs SEL1 13 [ 3
lvca S-19192 IseL @
va 5 vc4 SEL2 12 |3
Ives IseL2
V5 —{6 vcs outt 112
Ivce louts
V6 —{7 vcs ouT2 10
lvss
[]8 vss NC 9 S / /
Vo2 T SW2[ Vo1 i SW1|  Vser2 VsEL1 Veik VRsTs
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Figure 3

Remark Set SW1 and SW2 to OFF unless otherwise specified.

1. Overcharge detection voltage n (Vcy,), overcharge release voltage n (Vc,)

After Setting V1=V2=V3=V4=V5=V6= Vou+ 0.1 V and VRSTB = VCLK = Vs|§|_1 = VSELQ =0 V, the voltage V1is
gradually increased. When the OUT1 pin output switches to the detection status, the voltage V1 is defined as Vcus.
The voltage V1 is then gradually decreased. When the OUT1 pin output switches to the release status, the voltage
V1 is defined as Vci1. Similarly, Vcun and Vein can be defined by changing Vn (n = 2 to 6).

2. Overdischarge detection voltage n (Vp.,), overdischarge release voltage n (Vpy,)

After setting V1=V2=V3=V4=V5=V6= VDU + 0.1V and VRSTB = VCLK = Vs|§|_1 = VSELZ =0 V, the voltage V1is
gradually decreased. When the OUT1 pin output switches to the detection status, V1 is defined as Vp.1. The
voltage V1 is then gradually increased. When the OUT1 pin output switches to the release status, the voltage V1 is
defined as Vpys+. Similarly, Vpin and Vpun can be defined by changing Vn (n = 2 to 6).

3. SELA1 pin voltage "H" (VseL1u), SEL1 pin voltage "L" (VseL1), SEL2 pin voltage "H" (Vsgizn),
SEL2 pin voltage "L" (Vsgia1)

After Setting V1=V2=V3=V4=V6= VDU +0.1 V, VRSTB = VCLK = Vs|5|_1 = Vs|§|_2 =0 V, and V5 = VDL - 0.1 V, the
voltage VseL1 is gradually increased. When the OUT1 pin output switches to the release status, the voltage Vsgi1is
defined as VseL1n. The voltage Vsgi1 is then gradually decreased. When the OUT1 pin output switches to the
detection status, the voltage Vsgi1 is defined as Vsgi 1. Similarly, Vseion and Vsgio can be defined by changing
VsEL2.

8 ABLIC Inc.
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4. RSTB pin voltage "H" (Vrsten), RSTB pin voltage "L" (VrstaL), CLK pin voltage "H" (VcLkn),
CLK pin voltage "L" (Vcrk)

After setting V1 =V2=V3=V4 =V5=V6 =Vpy + 0.1V, Vcik = VseL1 = Vserz = 0V, and Vrsts = Vps, the voltage
V1 is increased to Vcy + 0.1 V. OUT1 pin output and OUT2 pin output then switch to the detection status, and after
that, the voltage Vrsts is gradually decreased. When the OUT2 pin output switches to the release status, the
voltage Vgsts is defined as VgrsteL. Following the above, Vrsts is gradually increased. When the OUT2 pin output
switches to the detection status, the voltage Vrsts is defined as VrsteH-

After setting V1 =V2=V3=V4 =V5=V6 =Vpy + 0.1V, Vcik = VseL1 = Vserz = 0V, and Vrsts = Vps, the voltage
Vcwk is gradually increased. When the OUT1 pin output and OUT2 pin output switch to the detection status, the

voltage Vcik is defined as Vcikn. After that, Veik is gradually decreased. When the OUT1 pin output and OUT2 pin
output switch to the release status, Vcik is defined as Vciki.

5. Current consumption during operation (lopg), current consumption during overcharge (lopec),
current consumption during overdischarge (lopep)

WhenV1=V2=V3=V4=V5=V6= VDU + 0.1V and VRSTB = VCLK = Vs|5|_1 = VSEL2 =0 V, the VSS pin current is
defined as lope.

WhenV1=V2=V3=V4=V5=V6= VCU + 0.1V and VRSTB = VCLK = Vs|5|_1 = VSEL2 =0 V, the VSS pin current is
defined as lopec.

When V1 =V2=V3=V4=V5=V6= VD|_ - 0.1V and VRSTB = VCLK = VSEL1 = VSEL2 =0 V, the VSS pin current is
defined as lopep.

6. VCn pin current (lyc,) (n =1 to 6)

When V1 =V2=V3=V4=V5=V6= VDU +0.1Vand VRSTB = VCLK = VSEL1 = VSEL2 =0 V, the VCn pin current is
defined as lvcn.

7. SEL1 pin sink current (Isg 14), SEL1 pin leakage current (Isg 1), SEL2 pin sink current (Isg.2n),
SEL2 pin leakage current (lsg )

When V1 =V2=V3=V4=V5=V6=Vpy+0.1Vand Vrsts = Vcik = VseL1 = Vser2 = 0V, the SEL1 pin current and
SEL2 pin current are defined as Isg 1. and Isgi21, respectively.

When V1 =V2 =V3=V4 =V5=V6 =Vpy + 0.1V, Vrsts = Vcik = Vserz = 0 V, and VseL1 = Vps, the SEL1 pin
current is defined as IsgL1H.

When V1 =V2=V3=V4=V5=V6= VDU + 0.1 V, VRSTB = VCLK = VSEL1 =0 V, and VSEL2 = VDS, the SEL2 pin
current is defined as IsgLon.

8. RSTB pin sink current (lrstex), RSTB pin leakage current (lzsts.), CLK pin sink current (lc.ku),
CLK pin leakage current (g ki)

When V1 =V2=V3=V4 =V5=V6 =Vpy + 0.1V and Vrste = Vcik = VseL1 = Vserz = 0V, the RSTB pin current
and CLK pin current are defined as IrstsL and lcik, respectively.

When V1 =V2=V3=V4 =V5=V6=Vpy + 0.1V, Vok = VseL1 = Vserz2 = 0V, and Vrste = Vbs, the RSTB pin
current is defined as IrsTsH.

WhenV1=V2=V3=V4=V5=V6= VDU +0.1 V, VRSTB = VSEL1 = VSEL2 =0 V, and VCLK = VDS, the CLK pin current
is defined as lgLkH.

ABLIC Inc. 9
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9.

OUT1 pin source current (loytin), OUT1 pin sink current (loyr1), OUT1 pin leakage current (loyt1hL),

OUT2 pin source current (loyt2n), OUT2 pin sink current (loyr2.), OUT2 pin leakage current (loyt2ut)
9.1 CMOS output, active "H"

When V1 =V2=V3=V4=V5=V6=Vpy+ 0.1V, Vrste = Vcrk = VseL1 = Vsero = 0V, Vo1 = Vo2 = 0.5V, and
SW1 = ON, the OUT1 pin current is loyr1L. Similarly, when SW2 = ON, the OUT2 pin current is loutaL-

When V1 =V2=V3=V4=V5=V6 =Vcy+ 0.1V, Vcik = VseL1 = Vserz2 = 0V, Vrste = Vbs, Vo1 = Vo2 = Vps
— 0.5V, and SW1 = ON, the OUT1 pin current is loyrin. Similarly, when SW2 = ON, the OUT2 pin current is
louT2H.

9.2 CMOS output, active "L"

When V1 =V2=V3=V4=V5=V6=Vpy+ 0.1V, Vrste = Vcik = VseL1 = Vser2 =0V, Vo1 = Vo2 = Vps — 0.5V,
and SW1 = ON, the OUT1 pin current is lout1H. Similarly, when SW2 = ON, the OUT2 pin current is loyt2n-
When V1 =V2=V3=V4=V5=V6=Vcy+0.1V, Vcik = Vser1 = Vsero = 0V, Vrsts = Vps, Vo1 = Vo2 =05V,
and SW1 = ON, the OUT1 pin current is loyt1L. Similarly, when SW2 = ON, the OUT2 pin current is loutaL.

9. 3 Nch open-drain output, active "H"

9.4

When V1 =V2=V3=V4=V5=V6=Vpy+ 0.1V, Vrste = Vcik = VseL1 = Vsero = 0V, Vo1 = Vo2 = 0.5V, and
SW1 = ON, the OUT1 pin current is loyr1L. Similarly, when SW2 = ON, the OUT2 pin current is loutaL-

When V1 =V2=V3=V4=V5=V6=Vcy+0.1V, Vork = VseL1 = Vser2 = 0V, Vrste = Vbs, Vo1 = Vo2 = Vps, and
SW1 = ON, the OUT1 pin current is loytinL. Similarly, when SW2 = ON, the OUT2 pin current is loutaHL-

Nch open-drain output, active "L"

When V1 =V2=V3=V4=V5=V6=Vcy+0.1V, Vcik = Vse1 = Vsero =0V, Vrsts = Vps, Vo1 = Vo2 =05V,
and SW1 = ON, the OUT1 pin current is loyt1L. Similarly, when SW2 = ON, the OUT2 pin current is loutaL.

When V1 =V2=V3=V4 =V5=V6 =Vpy + 0.1V, Vrsts = Vcik = VseL1 = Vserz = 0V, Vo1 = Vo2 = Vps, and
SW1 = ON, the OUT1 pin current is loytinL. Similarly, when SW2 = ON, the OUT2 pin current is loutoHL-

10. Detection delay time (tper), release delay time (trg.)

After setting V1 = V2 =V3 =V4 =V5=V6 =Vpy + 0.1V, Vrsts = Vcik = VseL1 = Vserz = 0V, the voltage V4 is
changed from Vpy + 0.1 V to Vcy + 1.0 V. The time interval from the V4 change until OUT1 pin output switches to
the detection status is tper.

The voltage V4 is then changed from Vcy + 1.0 V to VpL + 0.1 V. The time interval from the V4 change until OUT1
pin output switches to the release status is trgl .

Subsequently, the voltage V4 is changed from Vp_ + 0.1 V to VpL — 1.0 V. The time interval from the V4 change
until OUT1 pin output switches to the detection status is tper.

The voltage V4 is then changed from Vp. — 1.0 V to Vcy — 0.1 V. The time interval from the V4 change until OUT1
pin output switches to the release status is trgl .

ABLIC Inc.
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B Standard Circuits

Connect the S-19192 Series according to the number of serial cells as shown below.

1. 6-serial cell (SEL1 ="L", SEL2 ="L")

(OEB+
— 1 vbD1 vDD2 16 | 1— |
Rvop == Cvop
- [—]2vct RSTB 15 :I—-'\N\r—Q External reset
Rvei )T Cver :
EN\, ® o 3VC2 CLK 14 :l—JW\,—Q External clock
R Cvr |
MVCZ >y 4VC3 SEL1 13— AW—
R c -19192 R
E:W\,VC3 o—g : 5VC4 SEL2 12 1— WA
R C : Rselo
_EJWVVC" »—g 6VC5 OUT1 11 O output 1
Rves ¢ Cves : 1kQ
M o 7VC6 OUT2 10 (O output 2
Rvcs Cvcs 1 kQ
T*. 8 VSS NC 9 [
, o O EB-
Figure 4
2. 5-serial cell (SEL1 ="L", SEL2 ="H")
(OEB+
— 1 vDD1 VDD2 16 :|_T
Rvop Cvobp
T o []2vct RSTB 15 [ —W——-+——) External reset
Rver Cvet : 1kQ
W o- 3VC2 CLK 14 [ F—MW\——-———) External clock
R c : 1kQ
HVCZ r Sl 4VC3 SEL1 13 [—Wv—
Rves Cves : S-19192 RsEL1
M - 5\VC4 SEL2 12 [1—AW
Rvca Cvea RsEeL2
6 VC5 ouT1 1 [F—W—+———) Output 1
1kQ
* 7VC6 ouT2 10 —MW—1———) Output 2
= Ruvcs Cvcs 1kQ
l_I ] 8vss NC 9 [
O EB-
Figure 5

ABLIC Inc.
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK

S-19192 Series Rev.1.0_oo
3. 4-serial cell (SEL1 ="H", SEL2 ="L")
(OEB+
[—] 1 VvDD1 VDD2 16 :—r
Rvoo == Cvbp
- ] 2 vCt RSTB 15 [ }—M\—————) External reset
Rvei o1 Cuvet : 1kQ
W > 3ve2 CLK 14 [ 3—MW\———) External clock
Rvcz ¢ 7 Cvez : 1 kQ
M o 4VC3 . 19192SEL1 13
R L T C - R
vC3 VC3 5VC4 SEL2 12 SEL1
RseL2
6 VC5 OUT1 11 —( Output 1
1 kQ
7 VC6 OuT2 10 —O Output 2
- 1kQ
[ 8 VSS NC 9 [
O EB-
Figure 6
4. 3-serial cell (SEL1 ="H", SEL2 ="H")
(OEB+
A c [—]1VvDD1 VvDD2 16 :f
VDD — VDD
- [ 2vct RSTB 15 :'_ka” (O External reset
Rvei LT Cver : Q
_E‘WV L 3VC2 CLK 14 [ 31—\ (O External clock
= R C 1 kQ
R 4VC3 SEL1 13 [ F—Whv—
S$-19192 RseL1
5VC4 SEL2 12
RsEL2
6 VC5 ouT1 11 [—W\———O Output 1
1 kQ
* 7VCe ouT2 10 FF—W——— Output 2
Rvcs Cves 1kQ
Py 1 | svss NC 9
(O EB-
Figure 7
Table 7 Constants for External Components
Symbol Min. Typ. Max. Unit
Rvop 0.5 1.0 1.0 kQ
Rven 0.5 1.2 1.2 kQ
RSEL1, RSEL2 05 10 - kQ
Cvbp 0.075 0.100 1.000 uF
Cvcn 0.075 0.100 1.000 uF
Caution 1. The above constants may be changed without notice.
2. The connection examples and constants will not guarantee successful operation.
Perform thorough evaluation using the actual application to set the constants.
Remark n=1t06
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK

Rev.1.0 oo S-19192 Series

B Operation

1.

Normal status

When the voltage of each of the batteries is in the range from the overcharge detection voltage n (Vcun) to the
overdischarge detection voltage n (VpLn), and additionally, the RSTB pin input voltage (Vrsts) and the CLK pin input

voltage (Vcik) are lower than the RSTB pin voltage "L" (VrsteL) and the CLK pin voltage "L" (VcikL), respectively,
the OUT1 pin and OUT2 pin output the release signal. This is the normal status.

Remark When the OUT2 pin output is in the detection status following the initial connection with batteries, input "H" to

2,

the RSTB pin and return the input voltage to "L". S-19192 Series then returns to the normal status.
Overcharge status

When the voltage of any of the batteries exceeds Vcun and the status continues for the detection delay time (tper)
or longer, the OUT1 pin output inverts and switches to the detection status (Refer to Figure 9). This is the
overcharge status.

When the voltage of each of the batteries falls below the overcharge release voltage n (Vcin) and the status

continues for the release delay time (treL) or longer, the overcharge status is released and the S-19192 Series
returns to the normal status.

Overdischarge status

When the voltage of any of the batteries falls below Vp., and the status continues for the detection delay time (tper)
or longer, the OUT1 pin output inverts and switches to the detection status (Refer to Figure 10). This is the
overdischarge status.

When the voltage of each of the batteries exceeds the overdischarge release voltage n (Vpun) and the status

continues for the release delay time (treL) or longer, the overdischarge status is released and the S-19192 Series
returns to the normal status.

Remark 1. Use the S-19192 Series within the range where the power supply voltage is 6 V or more and the voltage of

each of the batteries is not lower than 1 V.
2. n=1t06

ABLIC Inc. 13
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S-19192 Series

B Timing Charts

Overcharge detection and overdischarge detection

1.

' ' ' A | ' \ )
1 ' | ' ' '
B ' [l ' ) )
' ' 1 1 ] ]
1 ' ' ' ' '
' ' [l ' ) )
' ' 1 1 1 ]
! H ] ] ] ]
' ' [l ' ) )
' ' 1 1 1 ]
! H ] ] ] ]
' ' [l [ ) )
' ' 1 1 1 ]
1 ' [P I I S— R Ry R ————em}-
' H ] ] ]
' ' ' 1 1
! ' q ] ]
' [ I T PN NI P ——— R ——— R PR —— .
' ' ) i 1
' H \ 1 ] 1
' ' 1 1 ) 1
' ' [l ) ) '
' H [ ] ] 1
! ' 1 1 ) 1
' ' [l ) ) '
' ' [ ' ' '
! ' 1 1 ] 1
' ' [l ) ) '
' ' ' ' ' '
! H 1 ) 1 ] 1
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Release delay time (tre,)

Detection delay time (tper)

Release delay time (tre,)

Detection delay time (tper)

Status”

*1. (1) : Normal status

(2) : Overcharge status

(3) : Overdischarge status

Refer to "W Self-test function" for details of the OUT2 pin.

n=1t06

Remark 1.

2,

Figure 8

ABLIC Inc.
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK
Rev.1.0 oo S-19192 Series

2. Overcharge detection delay

‘ [}
VCUn ' ;
Battery voltage
y . ]
R e J ----------- '
OUT1 pin voltage :
Vss i — — . -
poo s :
Vourz ---------:*-----------------------ﬂ: ------ :r ------------ E---‘:------------:* -------------------------------------
OUT2 pin voltage ' '
n | ;
Vss ' :
Charger connection--------- : ----------- e >
--------------------------------- J<—>I~---------------1E<—>i------------------------—------------
Less than tper b otper
Status” ) : (2)

*1. (1) : Normal status
(2) : Overcharge status

Remark 1. Refer to "m Self-test function" for details of the OUT2 pin.
2. n=1t06

Figure 9

ABLIC Inc.
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3. Overdischarge detection delay

A
Battery voltage
VDLn '
b o
VOUT1 """"'E"""“'“'“"““"“":“““i’““““““i'“‘i """""" I
OUT1 pin voltage §
Vss : I ! >
\ | | |
VouTa [ -m-mmmmbmms oo :r------------i----i------------} -------------------------------------
OUT2 pin voltage ' '
Vss L ' I
Load connection --------- i ' : ........... : : ,
--------------------------------- J<—>I~---------------1E<—>E----------------------------------—---
Less than tper b otoer !
Status™ « (1) e (2) R

*1. (1) : Normal status
(2) : Overdischarge status

Remark 1. Refer to "m Self-test function" for details of the OUT2 pin.
2. n=1t06

Figure 10
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK
Rev.1.0 oo S-19192 Series

B Self-test Function

The S-19192 Series has a self-test function to confirm overcharge and overdischarge detection operations. Due to the
self-test function, a current flows in internal voltage-dividing resistors, comparator input voltage changes, and then the
S-19192 Series spuriously switches to the overcharge or overdischarge status. It is possible to confirm whether the
S-19192 Series normally detects the overcharge and overdischarge or not by monitoring the OUT1 pin and OUT2 pin
output signals.

1. When delay time shortening function during self-test is "available™

Delay time during the self-test can be shortened by selecting a product with the delay time shortening function
during the self-test. In this case, each delay time is specified as follows.

» Overcharge detection delay time (tpetpc) : Approximately 1/64
* Overdischarge detection delay time (tpetop) : Approximately 1/64
* Overcharge release delay time (treipc) o treL

* Overdischarge release delay time (trecop) @ Fixed to 4 ms

The self-test is not normally performed under the following conditions.
* When the S-19192 Series is in the overcharge or overdischarge status
- When the power supply voltage is 6 V or lower

Remark When the OUT2 pin output is in the detection status following the initial connection with batteries, input "H" to

the RSTB pin and return the input voltage to "L". The S-19192 Series then returns to the normal status. In
order to initialize it hereafter, input voltages to the RSTB pin by the same procedure.

ABLIC Inc. 17
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2. Description of pins
2.1 RSTB pin

When "H" is input to the RSTB pin, the self-test starts. When "L" is input, the S-19192 Series returns to the
normal operation.

2.2 CLK pin
When "H" is input to the RSTB pin and clock signals are input to the CLK pin, the following diagnostics are
performed.
1st clock : Performs overcharge comparator 1 (OC1) diagnostics
2nd clock : Performs overdischarge comparator 1 (OD1) diagnostics
3rd to 12th clocks : Performs overcharge comparator n (OCn) diagnostics at the 2n — 1th clock

for the clock signal input to the CLK pin (Refer to Figure 12 and Figure 13)
Performs overdischarge comparator n (ODn) diagnostics at the 2nth clock
for the clock signal input to the CLK pin (Refer to Figure 14 and Figure 15)

13th clock : Does not perform any diagnostics, which makes it possible to determine at which clock
diagnostics are being performed.

14th and 15th clocks : Performs abnormal high voltage and low voltage diagnostics for the LV regulator (Refer
to Figure 11)

RSTB_I |_
: Self-test for OC/OD comparators \Self—test for LV regulator

< >
{ OC1 OD1 OC2 OD2 OC3 OD3 OC4 OD4 OC5 OD5 OC6 OD6 | LV1 LV2!
CLK E 1L J2] [slJal [s] Jel [7[ sl [ol fiol ft1l izl fr3] [14] fts]

_;_<_CLK L1 —>—<—CLK L1g
—>—<—CLK H, —>—<— CLK Hig
—;—(— CLK Lo —}—K— 'CLK = L+s
>: :e CLK =H; %—(—: € CLK=Hjss
Figure 11

Remark n=1to6

2.3 OUT1 pin
When "H" is input to the RSTB pin and clock signals are input to the CLK pin, the OUT1 pin output is as follows.

1st clock : Switches to the detection status once the self-test overcharge detection delay
time (toetoc) elapses after a clock signal rises
Switches to the release status once the self-test overcharge release delay time
(treLpc) elapses after a clock signal falls

2nd clock . Switches to the detection status once the self-test overdischarge detection
delay time (toetop) elapses after a clock signal rises
Switches to the release status once the self-test overdischarge release delay
time (treLop) elapses after a clock signal falls

3rd to 12th clocks : Repeat the same operations as the 1st and 2nd clocks (Refer to Figure 17)

13th and successive clocks : Maintains the release status

18 ABLIC Inc.



AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK
Rev.1.0 oo S-19192 Series

2.4 OUT2 pin
2.4.1 Operation when there is no failure

When clock signals are input to the CLK pin after "H" is input to the RSTB pin, the OUT2 pin output
operates the same as the OUT1 pin output for the 1st to 13th clocks. The OUT2 pin output switches to
the release status when "L" is input to the CLK pin for the 14th and 15th clocks. Alternatively, the
OUT2 pin output switches to the detection status when "H" is input to the CLK pin (Refer to Figure
17).

2. 4.2 Operation when there is an overcharge comparator n (OCn) or overdischarge comparator n (ODn)
failure

When a comparator failure is detected, the OUT2 pin output switches to the detection status after a
clock signal falls. The detection status continues until "L" is input to the RSTB pin and "H" is input
again (Refer to Figure 18, Figure 21, and Figure 23).

Remark n=1t06

2. 4.3 Operation when there is an LV regulator failure

When an LV regulator failure is detected, the OUT2 pin output switches to the detection status after
the 13th clock signal falls. The detection status continues until "L" is input to the RSTB pin and H" is
input again (Refer to Figure 19).

ABLIC Inc. 19
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3. Block diagrams of self-test function

3.1 Self-test performed for overcharge comparators (Overcharge detection function)

(1) When overcharge is not detected (2) When overcharge is detected during self-test
VCi A\ VCn A\
N Vrefy, N Vrefy,
~QCx ~0C,
e Vxn < Vrefy, 1 Vxn = Vref, x 1.2 typ. ¥
— - uLu - - nn
Vearn<Veu TVean<Veu
A OFF O f ON
VCn+11k§/ VCn+11
Figure 12 When self-test is not performed (RSTB ="L", CLK="L") Figure 13  When self-test is performed (RSTB = "H", CLK = "Hy,_+")

3.2 Self-test performed for overdischarge comparators (overdischarge detection function)

(1) When overdischarge is not detected (2) When overdischarge is detected during self-test

Jl/refn Jll‘efn

VG, - VG A
"O O

OFF f ON
--VBATn > VoL Veatn> VoL
Vyn > Vref, Vyn = Vref, x 0.8 typ:
e\ ()
ver VCo. ™
Figure 14 When self-test is not performed (RSTB = "L", CLK = "L") Figure 15 When self-test is performed (RSTB = "H", CLK = "Hy,")

*1. When n =6, it is VSS pin.
Remark n=1t06

4. Timing charts during self-test

RSTB

CLK

R I tLow "t

Remark fcik =2.5Hz max. (tcik = thicH + tLow)
tLow, thigH, tsTa, tsto = 200 ms min.
tr, tr = 300 ns max.

Figure 16
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5. Example of self-test operation
5.1 6-serial cell

5.1.1 When there is no failure

—>—<— treLoD (Overdischarge release delay time of OD1)
%H& treLoc (Overcharge release delay time of OC2)

b fouk tsto

1OC1 OD1 OC2 OD2 OC3 OD3 OC4 OD4 OC5 OD5 OC6 OD6 Lv1 Lv2

! | —<—toerop (Overdischarge detection delay time of OD1)
—>:—:<—tDETDC (Overcharge detection delay time of OC1)

Figure 17

5.1.2 When there is an overcharge comparator failure (OC3)

—)—(— treLoD (Overdischarge release delay time of OD1)
—>—+<— treLoc (Overcharge release delay time of OC2)

FSTA i P . teik tsto

IOC1IOD1 0c2 0D2 ocs OD3 OC4 OD4 OC5 OD5 OC6 OD6 V1 Lv2

ouT2 __I_L_|_|_|_|_|_|_| OUT2 is latched to "H".

: —>E—i<—tDETDD (Overdischarge detection delay time of OD1)
—)—(— toetoc (Overcharge detection delay time of OC1)

Figure 18

5.1.3 When there is an LV regulator failure

—>—<— treLoD (Overdischarge release delay time of OD1)
—>—i<— treLoc (Overcharge release delay time of OC2)

RSTB _I

tsta SR fok tstg

CLK

OouT1

'OC1 OD1 OCZ OD2 OC3 OD3 OC4 OD4 OC5 OD5 OC6 ODG6 Lv1 Lv2

ouT2 |—|§|—||—||_||_||_||_||_||_||_||_||_|—_;

: ' P OUT2 is latched to "H".

—>—<—tDETDD (Overdischarge detection delay time of OD1)
—>—<—— toeToc (Overcharge detection delay time of OC1)

Figure 19
ABLIC Inc.
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5.2 3-serial cell

5.2.1 When there is no failure

—>—«— trepp (Overdischarge release delay time of OD1)

| | —>&— treLoc (Overcharge release delay time of OC2)

RSTB | —
Lt oo teik ;
lsTA 3 Piad tSTO. |
CLK 3] | :
ouTt LM M §
'0CT ODT OC2 OD2 0C6 OD6 V1 Lv2 |
out2 MM M. ninl

—>E—«f<——tDETDD (Overdischarge detection delay time of OD1)
—>+ toetoc (Overcharge detection delay time of OC1)

Figure 20

5.2.2 When there is an overdischarge comparator failure (OD2)

—>«— trerpp (Overdischarge release delay time of OD1)
—>H¢— trenc (Overcharge release delay time of OC2)

RSTB | I t
1t Phoon CLK k
lSTA It < ts'ro%!’_:6
CLK 3]
outt ][] I¥
:0C1 OD1 OC2 OD2 OC6 OD6 LV1 LV2

ourz i1 OUT2 s latched to "H".

—)E—EetDETDD (Overdischarge detection delay time of OD1)
—>-&— toernc (Overcharge detection delay time of OC1)

Figure 21
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5.3 6-serial cell (Self-test interruption)

5.3.1 When there is no failure

—3-&— treLop (Overdischarge release delay time of OD1) —&—trenc
i 1 =% trewoc (Overcharge release delay time of OC2) P —z—;(—tRELDD
RSTB o A
—I. tsta 10 tewk tsto !_JtSTA IS
< o : <> S

CLK

OUT1 :
1OC1

ourz _ ML LML L L UL

—)E—ietDETDD (Overdischarge detection delay time of OD1) —)E—EetDETDD

—>—<—— tDéTDC (Overcharge detection delay time of OC1) —i—;(—tDE}Dc
Figure 22

5.3.2 When there is an overcharge comparator failure (OC3)

DDT OC2 OD2 OC3 OD3 OC4 OD4 OC5 OD5 OC6 OD6  1OCT OD1 0C2

—>-¢— treLop (Overdischarge release delay time of OD1) —-&—tretnc
P %&—& treLoc (Overcharge release delay time of OC2) e I €—treLDD
RSTB H— R
—I tsTa R toik tsto !—!tsm R
I P <> S

'OCT OD1 OC2 OD2 OC3 OD3 OC4 OD4 OC5 OD5 OC6 OD!

outz L] | I__J_I__I_I_l_l_

—%—k—tDETDD (Overdischarge detection delay time of OD1) —>E—E<—tDETDD
—>-&— tpernc (Overcharge detection delay time of OC1) —>-€—tperpe
Figure 23

ABLIC Inc.
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B Precautions

24

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

Batteries can be connected in any order; however, there may be cases when the OUT2 pin output is in the detection
status after batteries are connected. In this case, the S-19192 Series returns to the normal status when inputting "H"
to the RSTB pin and returning the input voltage to "L".

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

ABLIC Inc. 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.

ABLIC Inc.
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B Characteristics (Typical Data)

1. Current consumption

1.1 |0pE VS. VDS 1.2 |0pE vs. Ta

Ta=+25°C Vps =156 V
15 20
15
= 10 <
3 <‘5 10 L
& % ///
° 5 °
/ 5
0 0
0 5 10 15 20 25 30 -40 -25 0 25 50 75 105
Vs [V] Ta[°C]
1.3 IOPEC vs. Ta 1.4 IOPED vs. Ta
VDS= 175V VDs= 15.2V
20 20
. 15 _ 15
< 1 <
= L =
I I — — | 5 10 — —
;6 | E) __—————-“"—/‘
5 5
0 0
-40 -25 0 25 50 75 105 -40 -25 0 25 50 75 105
Ta [°C] Ta [°C]
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2. Detection voltage, release voltage
2.1 Vcunvs.Ta 2.2 Vcinvs.Ta
VCUn =435V VCLn =410V
4.38 4.150
4.37 4125
E 4.36 /, A E _”_.
s 4.35 54.100
@] O
> 434 4> > ]
4.075
4.33
4.32 4.050
-40 -25 0 25 50 75 105 -40 -25 0 25 50 75 105

Ta[°C]

2.3 Vpinvs.Ta
VD|_n =200V

2.08

2.04

2.00

Vboun [V]

1.96

1.92
-40 -25 0 25 50 75 105

Ta[°C]
3. Delay time
3.1 toer vs. Ta

VDS =175V

180

160

140 ~——]

toeT [Ms]

120 —

100
-40 -25 0 25 50 75 105

Ta[°C]

Remark n=1to6

2.4 Vpuynvs.Ta

Ta[°C]

VDUn =240V
2.50
2.45
2.
< 240
=]
>
2.35
2.30
-40 -25 0 25 50 75 105

3.2 treLvs.Ta

Ta [°C]

VDs =15.2V
4
3
B3
= 2
)4
1
0
—40 -25 0 25 50 75 105
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4. Input current

4.1 lycivs.Ta

Vps =156 V
1.0
0.8
3 0.6
- —
S 04 —
— ’/—
0.2
0.0
40 -25 0 25 50 75 105

4.3 IseL1n, IseLzn vs. Ta

Ta[°C]

Vps = 15.6 V

2.0
S 15
&
2 1.0
; //
2 05
@
0.0
-40 -25 0

4.5 |RSTBH, lcLkn vs. Ta

25 50 75 105
Ta [°C]

Vps =15.6 V

2.0
< 15
=
3 10
T |
5 05
x
0.0
40 25 0

Remark n=2to6

25 50 75 105
Ta [°C]

ABLIC Inc.

4.2 lychvs. Ta

Vps = 15.6 V
0.10

0.05

0.00

Iven [uA]

—0.05

-0.10
—40 -25 0 25 50 75 105

Ta [°C]

4.4 lseLi, Isero vs. Ta

Vps = 15.6 V

o
-
o

o
o
a

|
O
o o
a O

IseLiL, IseLaL [uA]

-0.10
-40 -25 0 25 50 75 105

Ta [°C]

4.6 |RSTBL, lcLkL vs. Ta

Vps =15.6 V

o
-
o

©
o
a

©
o
S

|
o
o
o

IrsTBL, lcLkL [UA]

|
o
a
o

-40 -25 0 25 50 75 105
Ta [°C]
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK
S-19192 Series Rev.1.0 oo

5. Output current
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AUTOMOTIVE, 105°C OPERATION, BATTERY MONITORING IC FOR 3-SERIAL TO 6-SERIAL CELL PACK
Rev.1.0 oo

S-19192 Series

B Power Dissipation

HTSSOP-16
Tj = +125°C max.
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Board Power Dissipation (Pp)
A 1.10 W
B 1.54 W
Cc 294 W
D 3.13W
E 3.85W
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HTSSOP-16

Test Board

(1) Board A

(2) Board B

(3) Board C

IC Mount Area

s

enlarged view

Item Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer 2
1 |Land pattern and wiring for testing: t0.070
Copper foil layer [mm] z -
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x76.2 xt1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070
Thermal via -
Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x1t0.070

Thermal via

Number: 4
Diameter: 0.3 mm

No. HTSSOP16-A-Board-SD-1.0

ABLIC Inc.




HTSSOP-16

Test Board

(4) Board D

enlarged view

(5) Board E

enlarged view

IC Mount Area

Item Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer 4
1 |Pattern for heat radiation: 2000mm? t0.070
. 2 |74.2x74.2 xt0.035
Copper foil layer [mm]
3 |74.2x74.2 x1t0.035
4 |74.2x74.2 xt0.070
Thermal via -
Item Specification
Size [mm] 114.3x 76.2 x t1.6
Material FR-4
Number of copper foil layer 4
1 |Pattern for heat radiation: 2000mm? t0.070
. 2 |74.2x74.2 x1t0.035
Copper foil layer [mm]
3 |74.2x74.2 x1t0.035
4 |74.2x74.2 xt0.070
. Number: 4
Thermal via Diameter: 0.3 mm

No. HTSSOP16-A-Board-SD-1.0

ABLIC Inc.
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No. FR016-A-P-SD-1.0

TITLE HTSSOP16-A-PKG Dimensions
No. FRO16-A-P-SD-1.0
ANGLE | @ et
UNIT mm
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No. FR016-A-C-SD-1.0

HTSSOP16-A-Carrier Tape

FR016-A-C-SD-1.0
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21001
2330+2

21.4+1.0

Enlarged drawing in the central part
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221+0.8 Rl
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No. FR016-A-R-SD-1.0

TITLE HTSSOP16-A- Reel
No. FR016-A-R-SD-1.0
ANGLE QTY. 4,000
UNIT [ mm

ABLIC Inc.
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No. FR016-A-L-SD-1.0

TITLE

HTSSOP16-A
-Land Recommendation

No.

FR016-A-L-SD-1.0

ANGLE

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.
ABLIC Inc. is not responsible for damages caused by the reasons other than the products described herein
(hereinafter "the products") or infringement of third-party intellectual property right and any other right due to the use
of the information described herein.

3. ABLIC Inc. is not responsible for damages caused by the incorrect information described herein.

Be careful to use the products within their specified ranges. Pay special attention to the absolute maximum ratings,
operation voltage range and electrical characteristics, etc.

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

5.  When using the products, 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, comply with the Foreign Exchange and Foreign Trade Act and all other export-related
laws, and follow the required procedures.

7. The products must not be used or provided (exported) for the purposes of the development of weapons of mass
destruction or military use. ABLIC Inc. 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 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 apply the products to the above listed devices and equipments without prior written permission by ABLIC Inc.
Especially, the products 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.
ABLIC Inc. 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 the 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 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 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. Be
careful when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products, 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 ABLIC Inc.
The information described herein does not convey any license under any intellectual property rights or any other
rights belonging to ABLIC Inc. or a third party. Reproduction or copying of the information from this document or any
part of this document described herein for the purpose of disclosing it to a third-party without the express permission
of ABLIC Inc. is strictly prohibited.

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