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The S-1410/1411 Series is a watchdog timer developed using CMOS technology, which can operate with low current
consumption of 3.8 pA typ. The reset function and the low voltage detection function are available.

B Features

¢ Detection voltage:

¢ Detection voltage accuracy:

e Input voltage:

o Hysteresis width:

e Current consumption:

* Reset time-out period:

* Watchdog operation is switchable:
* Watchdog operation voltage range:

e Watchdog mode switching function™:

o Watchdog input edge is selectable:
¢ Product type is selectable:

2.0V 10 5.0V, selectable in 0.1V step
+1.5%

Vop=0.9Vto6.0V

5% typ.

3.8 UA typ.

14.5 ms typ. (Cpor = 2200 pF)
Enable, Disable

Vop=2.5Vt06.0V

Time-out mode, window mode

Rising edge, falling edge, both rising and falling edges
S-1410 Series

(Product with W / T pin (Output: WDO pin))
S-1411 Series
(Product without W /T pin (Output: RST pin, WDO pin))

¢ Operation temperature range: Ta =-40°C to +105°C

¢ Lead-free (Sn 100%), halogen-free

*{. The S-1411 Series is fixed to the window mode.

B Application

e Power supply monitoring and system monitoring in microcontroller mounted apparatus

B Packages

o TMSOP-8
o HSNT-8(2030)

ABLIC Inc. 1
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W Block Diagrams
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Figure 2
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3. S$-1410 Series G/ H /1 Type

VDD<l

WEN

CWDT

Iz

[250-
{}o— ’\:iclf[i:f L1 WDT circuit
{bo—

AAA
\AAJ

Noise
filter

Noise

filter

Voltage detection |—

4 circuit
< Reference
T voltage circuit *
VSS (I' ----- o
CPOR
Figure 3
4. S-1410 Series J/ K/ L Type
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5. S$-1411 Series A/ B/ C Type
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7. S-1411 Series G/ H /1 Type
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8. S$-1411 Series J/ K/ L Type
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B Product Name Structure

Users can select the product type, detection voltage, and package type for the S-1410/1411 Series. Refer to "1. Product
name" regarding the contents of product name, "2. Product type list" regarding the product types, "3. Packages"
regarding the package drawings.

1. Product name
S-141 x x xx - xxxx U 4
L Environmental code
uU: Lead-free (Sn 100%), halogen-free

Package abbreviation and IC packing spec;ific:ations*1
K8T2: TMSOP-8, Tape
A8T1: HSNT-8(2030), Tape

Detection voltage
20 to 50
(e.g., when the detection voltage is 2.0 V, it is expressed as 20.)

2

Product type 1"
AtolL

Product type 23
0, 1

*1. Refer to the tape drawing.
*2. Referto"2. Product type list".
*3.  0:S-1410 Series (Product with W / T pin)
The WDO pin outputs the signals which are from the watchdog timer circuit and the voltage detection
circuit.
1: S-1411 Series (Product without W / T pin)
The WDO pin outputs the signals which are from the watchdog timer circuit and the voltage detection
circuit.
The RST pin outputs the signal which is from the voltage detection circuit.
The watchdog mode is fixed to the window mode.

6 ABLIC Inc.
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2. Product type list

Table 1
Product Type | WEN Pin Logic Constant Current Sour.ce Pull-down Input Edge Output .PuII-up
for WEN Pin Resistor
A Active "H" Available Rising edge Available
B Active "H" Available Falling edge Available
C Active "H" Available Both rising and falling edges | Available
D Active "L" Unavailable Rising edge Available
E Active "L" Unavailable Falling edge Available
F Active "L" Unavailable Both rising and falling edges [ Available
G Active "H" Available Rising edge Unavailable
H Active "H" Available Falling edge Unavailable
| Active "H" Available Both rising and falling edges | Unavailable
J Active "L" Unavailable Rising edge Unavailable
K Active "L" Unavailable Falling edge Unavailable
L Active "L" Unavailable Both rising and falling edges | Unavailable
3. Packages
Table 2 Package Drawing Codes
Package Name Dimension Tape Reel Land
TMSOP-8 FMO008-A-P-SD FMO008-A-C-SD FMO008-A-R-SD -
HSNT-8(2030) PP008-A-P-SD PP008-A-C-SD PP008-A-R-SD PP008-A-L-SD

ABLIC Inc.
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B Pin Configurations

1. TMSOP-8
Top view
1 o 8
2 ™ © ==
3 m 6
4 M 5
Figure 9

*1. V__V /T pin = "H": Time-out mode
W /T pin ="L": Window mode

Table 3 S-1410 Series
Pin No. Symbol Description
1 w/T" Watchdog mode switching pin
2 CPOR Reset time-out period adjustment pin
3 CWDT Watchdog time adjustment pin
4 VSS GND pin
5 WEN Watchdog enable pin
6 WDO Watchdog output and reset output pin
7 WDI Watchdog input pin
8 VDD Voltage input pin
Table 4 S-1411 Series
Pin No. Symbol Description
1 RST Reset output pin
2 CPOR Reset time-out period adjustment pin
3 CWDT Watchdog time adjustment pin
4 VSS GND pin
5 WEN Watchdog enable pin
6 WDO Watchdog output pin
7 WDI Watchdog input pin
8 VDD Voltage input pin

ABLIC Inc.
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2. HSNT-8(2030)

Top view

110 8

Bottom view

8 1

5 4
*1

Figure 10

Table 5 S-1410 Series
Pin No. Symbol Description
1 w /T2 Watchdog mode switching pin
2 CPOR Reset time-out period adjustment pin
3 CWDT Watchdog time adjustment pin
4 VSS GND pin
5 WEN Watchdog enable pin
6 WDO Watchdog output and reset output pin
7 WDI Watchdog input pin
8 VDD Voltage input pin
Table 6 S-1411 Series
Pin No. Symbol Description
1 RST Reset output pin
2 CPOR Reset time-out period adjustment pin
3 CWDT Watchdog time adjustment pin
4 VSS GND pin
5 WEN Watchdog enable pin
6 WDO Watchdog output pin
7 WDI Watchdog input pin
8 VDD Voltage input pin

*1. Connect the heat sink of backside at shadowed area to the board, and set electric potential GND.
However, do not use it as the function of electrode.

*2. V__V /T pin = "H": Time-out mode
W /T pin ="L": Window mode

ABLIC Inc.
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B Pin Functions

Refer to "W Operations" for details.

1. W /T pin (S-1410 Series only)

This is a pin to switch the watchdog mode.

The S-1410 Series changes to the time-out mode when the W / T pin is "H", and changes to the window mode
when the W / T pin is "L". Switching the mode is prohibited during the operation.

The W /T pin is connected to a constant current source (0.3 YA typ.) and is pulled down internally.

1.1 Time-out mode (W / T pin = "H")

The S-1410 Series detects an abnormality when not inputting an edge to the WDI pin during the watchdog time-out
period (twpu). And then "L" is output from the WDO pin.

W/T "
(S-1410 only) . \ i
P twou 'i‘ trsT 'i
WDI w ; ;
(Rising edge) | | \
WDO : V_

Figure 11 Abnormality Detection in Time-out Mode

1.2 Window mode (W / T pin ="L")

When not inputting an edge to the WDI pin during twpu, or when an edge is input to the WDI pin again within a
specific period of time (the discharge time due to an edge detection + 1 charge-discharge time (twoLr)) after
inputting an edge to the WDI pin, the WDO pin output changes from "H" to "L".

W / T ||L||
(S-1410 only)

WDI w

(Rising edge) :
WDO i N N
1 1 1
————————— ! ———————p _—
twoL trsT twpu trsT

Figure 12 Abnormality Detection in Window Mode
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2. RST pin (S-1411 Series only)

This is a reset output pin. It outputs "L" when detecting a low voltage.
Be sure to connect an external pull-up resistor (Rexr) to the RST pin in the product without an output pull-up
resistor.

3. WDO pin
3.1 S-1410 Series

This pin combines the reset output and the watchdog output (time-out detection, double pulse detection).
Be sure to connect an external pull-up resistor (Rexw) to the WDO pin in the product without an output pull-up
resistor. Table 7 shows the WDO pin output status.

Table 7
, WDO Pin
Operation Status W /T P W TPno
Normal operation "H "y
Low voltage detection "L nn
Time-out detection UK nn
Double pulse detection "H nn
When watchdog timer is Disable "H" "y

3.2 S-1411 Series

This is the watchdog output (time-out detection, double pulse detection) pin.
Be sure to connect an external pull-up resistor (Rexw) to the WDO pin in the product without an output pull-up
resistor. Table 8 shows the WDO pin and RST pin output statuses.

Table 8
Operation Status WDO Pin RST Pin
Normal operation "y "
Low voltage detection "L nn
Time-out detection " e
Double pulse detection K "y
When watchdog timer is Disable "H" "

4. CPOR pin

This is a pin to connect an adjustment capacitor for reset output delay time (Cpor) in order to generate the reset
time-out period (trst). Cpor is charged and discharged by an internal constant current circuit, and the
charge-discharge duration is trsr.

trsT is calculated by using the following equation. Take into consideration Cpor variation.

trsT = 6,500,000 x Cpor [F] + 0.0002

5. CWDT pin

This is a pin to connect an adjustment capacitor for watchdog output delay time (Cwpr) in order to generate the
watchdog time-out period (twpu) and the watchdog double pulse detection time (twp.). Cwor is charged and
discharged by an internal constant current circuit.

twou is calculated by using the following equation. Take into consideration Cwpr variation.

twou = 50,000,000 x Cwpr [F] + 0.0011
Moreover, twoL is calculated by using the following equation.

twou

twoL = 32

ABLIC Inc. 11



105°C OPERATION, 3.8 pA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
S-1410/1411 Series Rev.2.3 oo

6. WEN pin

This is a pin to switch Enable / Disable of the watchdog timer.
The voltage detection circuit independently operates at all times regardless of the watchdog timer operation.

6.1 S-1410/1411 Series A/B/C/ G/ H/Itype (WEN pin logic active "H" product)

The watchdog timer becomes Enable if the input is "H", and the charge-discharge operation is performed at the
CWDT pin.
The WEN pin is connected to a constant current source (0.3 pA typ.) and is pulled down internally.

6.2 S-1410/1411 Series D/E/F/J/ K/ L type (WEN pin logic active "L" product)

The watchdog timer becomes Enable if the input is "L", and the charge-discharge operation is performed at the
CWDT pin.
The WEN pin is not pulled down internally.

7. WDI pin

This is an input pin to receive a signal from the monitored object. By inputting an edge at an appropriate timing, the
WDI pin confirms the normal operation of the monitored object.
The WDI pin is connected to a constant current source (0.3 pA typ.) and is pulled down internally.

12 ABLIC Inc.
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B Absolute Maximum Ratings

Table 9
(Ta = +25°C unless otherwise specified)
ltem Symbol Absolute Maximum Rating Unit
VDD pin voltage Vbob Vss—0.3toVss+7.0 \
WDI pin voltage Vwoi Vss —0.3t0 Vpp+0.3<Vss+7.0 \
WEN pin voltage VweN Vss —0.3t0o Vpp+0.3<Vss+7.0 \
W /T pin voltage VW/T Vss—0.3to Vpp+0.3<Vss+7.0 \Y
CPOR pin voltage Vcpor Vss —0.3t0 Vpp+0.3<Vss+7.0 V
CWDT pin voltage Vewor Vss—0.3t0o Vpp+0.3<Vss+7.0 V
— A/B/C/D/E/F type Vss—0.3t0 Vop+0.3<Vss+7.0 V
RST pinvoltage = Tk Lype | V°S Vss — 0.3 to Vss + 7.0 vV
—_— A/B/C/D/E/Ftype Vss —0.3t0 Vpp+0.3<Vss+7.0 \
WDO pinvoltage o K Cype | W00 Vss — 0.3 0 Vss + 7.0 v
Operation ambient temperature Topr —40 to +105 °C
Storage temperature Tetg —40 to +150 °C

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.

B Thermal Resistance Value

Table 10
ltem Symbol Condition Min. Typ. Max. Unit
Board A — 160 - °C/W
Board B — 133 — °C/W
TMSOP-8 Board C - - - °CIW
Board D - - - °C/W
Junction-to-ambient thermal 0 Board E - - - °C/W
resistance ' . Board A - 181 - | cow
Board B - 135 - °C/W
HSNT-8(2030) |Board C - 40 - °CIW
Board D — 42 — °C/IW
Board E — 32 - °C/W
*1. Test environment: compliance with JEDEC STANDARD JESD51-2A
Remark Refer to "B Power Dissipation" and "Test Board" for details.
B Recommended Operation Conditions
Table 11
Item Symbol Condition Min. Typ. [ Max. [ Unit
VDD pin voltage Voo Detector block 0.9 — 6.0 V
Watchdog timer block 2.5 — 6.0 V
Set detection voltage —VpeT(s) 0.1V step 2.0 — 5.0 V
External pull-up resistor Rex® S-1411 Series G /H/1/J/K /L type 10 | 100 | - |«ka
for RST pin ex
External pull-up resistor Rextw S-1410/1411 Series G /H/1/J/K/Ltype| 10 | 100 | - | ke
for WDO pin X
Adjustment capacitor
for reset output delay time Cror - 0.1 22 | 1000 | nF
Adjustment capacitor ' Cuor _ 0.1 047 | 1000 | nE
for watchdog output delay time
ABLIC Inc. 13
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B Electrical Characteristics
1. S-1410 Series
Table 12 (1/2)

(WEN pin logic active "H" product, Vpp = 5.0 V, Ta = +25°C unless otherwise specified

Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
Detection voltage*1 —Vper - X\gD';g? —VDET(S) ><V1DZT1(Z) \% 1
o —VpeT —VpeT —VpeT
Hysteresis width Vhys - <003 < 0.05 < 0.07 \% 1
Current consumption | When watchdog timer operates - 3.8 7.8 A 2
during operation SS1 enwa 9 P K
Reset time-out period trsT Cpor = 2200 pF 8.7 14.5 20 ms 3
Watchdog time-out period twou Cwort = 470 pF 15 24.6 34 ms 3
Watchdog double pulse
LT twoL Cwor =470 pF 461 769 1077 us 4
detection time
Watchdog output voltage "H" | Vwon A/B/C/D/E/F type only Voo — 1.0 - - \Y 5
External pull-up resistor of 100 kQ is
Watchdog output voltage "L" | VwoL connectepc)i forF()B/H J11J1K/ L type - - 0.4 \% 6
Watchdog output Vg =0V,
pull-up cirren? o Av}l???/ C/D/E/F type only - 085 04 HA ’
Vop =15V 0.6 1.1 — mA 8
Watchdog output current lwour |Vbs=0.4V Vop =18V 1.1 1.6 = mA 8
Vpp =25V 2.1 2.6 — mA 8
Vpp =3.0V 2.8 3.3 — mA 8
Watchdog output leakage
current |WLEAK VDs =6.0 V, VDD =6.0V - - 0.096 ]J.A 9
Input pin voltage 1 "H" VsH1 WEN pin 0.7 x Vbp — — V 10
Input pin voltage 1 "L" Vst WEN pin — — 0.3xVpp| V 10
Input pin voltage 2 "H" Vsh2 W/T pin 0.7 x Vop _ _ v 10
Input pin voltage 2 "L" Vsio W /T pin - - 0.3xVpp| V 10
Input pin voltage 3 "H" VsHa WDI pin 0.7 x Voo _ _ vV 10
Input pin voltage 3 "L" Vsi3 WDI pin - - 0.3xVpp| V 10

14 ABLIC Inc.
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Table 12 (2/ 2)
(WEN pin logic active "H" product, Vpp = 5.0 V, Ta = +25°C unless otherwise specified
- . . Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
A/B/C
WEN pin, {[G; H/I - 0.3 1.0 A 10
Input pin current 1 "H" IsH1 Vpp =6.0V, P
Input pin voltage = 6.0 V D/E/F
puLPINVOtage =0 ¥ 1 y kL | -0.1 - 01 | pA | 10
type
. - WEN pin, Vpp = 6.0V,
Input pin current 1 "L IsL1 Input pin voltage = 0 V 0.1 0.1 pA 10
_ i W /T pin,
Input pin current 2 "H Ish2 Voo = 6.0V, Input pin voltage = 6.0V - 0.3 1.0 uA 10
. - W /T pin,
Input pin current 2 "L IsL2 Voo = 6.0V, Input pin voltage = 0V -0.1 - 0.1 uA 10
. . WDI pin, Vpp = 6.0V,
Input pin current 3 "H IshH3 Input pin voltage = 6.0 V - 0.3 1.0 [TAN 10
. - WDI pin, Vpp = 6.0V,
Input pin current 3 "L Isis Input pin voltage = 0 V -0.1 - 0.1 [TAN 10
Input pulse width "H2 thight — 1.5 — — us 10
Input pulse width n2 tiow1 - 1.5 - — us 10
Watchdog output delay time | twour — — 25 40 us 3
Reset output delay time trouT - - 25 40 us 3
Input setup time tiset - 1.0 - — us 3

*1. —Vper: Actual detection voltage, —Vpet(s): Set detection voltage

*2. The input pulse width "H" (thigh1) and the input pulse width "L" (tiow1) are defined as shown in Figure 13.

Inputs to the WEN pin and the WDI pin should be greater than or equal to the min. value specified in "W Electrical

Characteristics".

! thight !

WEN : VERE I

WDI ’ Vsts \ ;

Figure 13

ABLIC Inc.
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2. S-1411 Series

Table 13 (1/2)

(WEN pin logic active "H" product, Vpp = 5.0 V, Ta = +25°C unless otherwise specified

Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
. * ~VpeT(s ~VpeT(s
Detection voltage 1 —VpeT - o 09{;5) —VDET(S) o 1.01(5) V 1
o —VpeT —VpeT —VpeT
Hysteresis width VHys - <003 <005 <007 \% 11
Current consumption | When watchdog timer operates - 3.8 7.8 A 12
during operation St enwa 9 P K
Reset time-out period trsT Cpor = 2200 pF 8.7 14.5 20 ms 13
Watchdog time-out period twou Cwort = 470 pF 15 24.6 34 ms 13
Watchdog double pulse
Lo twoL Cwor =470 pF 461 769 1077 us 14
detection time
Reset output voltage "H" VRoH A/B/C/D/E/F type only Vpp — 1.0 — — V 15
External pull-up resistor of 100 kQ is
Reset output voltage "L" Vo connecterc)i for F()3 /H/11J/K/L type B B 04 v 16
Reset output pull-up current | Iryp Vest =0V, - -0.85 -0.4 HA 17
A/B/C/D/E/F type only
Vop =15V 0.6 1.1 — mA 18
_ Vpp =18V 1.1 1.6 — mA 18
Reset output current lrouT Vps =04V Vop = 2.5V 51 26 ~ A 18
Vpp =3.0V 2.8 3.3 — mA 18
Reset output leakage current |lrieak [Vbs =6.0V, Vpp =6.0V - — 0.096 A 19
Watchdog output voltage "H" [Vwon |A/B/C/D/E/F type only Vpp — 1.0 — — \Y 20
External pull-up resistor of 100 kQ is
Watchdog output voltage "L" |VwoL connecte‘()j forF()BlH 11131K /L type - - 04 \% 21
Watchdog output Viveg =0V,
pull-up cirrent b AV;EI)??/ C/D/E/F type only - 085 04 HA 22
Vpp=1.5V 0.6 1.1 — mA 23
Watchdog output current lwour |Vbs=0.4V Vop =18V 1.1 1.6 = mA 23
Vpp =25V 2.1 2.6 — mA 23
Vop=3.0V 2.8 3.3 - mA 23
Watchdog output leakage
|WLEAK VDs =6.0 V, VDD =60V - - 0.096 MA 24
current
Input pin voltage 1 "H" Vsh1 WEN pin 0.7 X Vpp — — V 25
Input pin voltage 1 "L" Vsi1 WEN pin — — 0.3xVpp| V 25
Input pin voltage 3 "H" VsHa WDI pin 0.7 x Voo _ _ vV 25
Input pin voltage 3 "L" Vsi3 WDI pin - - 0.3xVpp| V 25

16 ABLIC Inc.
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Table 13 (2/2)

(WEN pin logic active "H" product, Vpp = 5.0 V, Ta = +25°C unless otherwise specified)

i . . Test
ltem Symbol Condition Min. Typ. Max. Unit Circuit
A/B/C
H/I - . :
WEN pin, iGe/ / 0.3 1.0 pA 25
Input pin current 1 "H" IsH1 Vpp =6.0V, Yp
Input pin voltage =6.0 V D/E/F
putp 9=V uikiL | —0.1 - 0.1 uA | 25
type
WEN pin, Vpp =6.0 V
Input pin current 1 "L" | lss pin, Von = 6.0V, 0.1 - 0.1 uA | 25

Input pin voltage = 0 V

. e WDI pin, VDD =6.0 V,
Input pin current 3 "H IsH3 Input pin voltage = 6.0 V - 0.3 1.0 [TAN 25

WDI pin, Vbp =6.0V,

Input pin current 3 "L" IsL3 Input pin voltage = 0 V -0.1 - 0.1 HA 25
Input pulse width "H"? thigh1 — 1.5 - — us 25
Input pulse width "L | tows — 1.5 — — us 25
Watchdog output dela

. g outp y twour - - 25 40 us 13
time

Reset output delay time | trout — — 25 40 us 13
Input setup time tiset — 1.0 — — us 13

*1. —Vper: Actual detection voltage, —Vper(s): Set detection voltage

*2. The input pulse width "H" (thigh1) and the input pulse width "L" (tow1) are defined as shown in Figure 14.
Inputs to the WEN pin and the WDI pin should be greater than or equal to the min. value specified in "B Electrical
Characteristics".

! thight !

1 % » 1

1 1

1 1

VsH1 " V/sH1
1 1 1
WEN ! VSL1 ; VSL1

1 1
-
: tlow1 :

| thight !

1 7 » 1

1 1

1 1

VsHs " VsHs
1 I\ 1
WDI ' VsL3 \ VsL3
1 1
—————p!
: tiow1 :
Figure 14

ABLIC Inc. 17



105°C OPERATION, 3.8 pA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
S-1410/1411 Series Rev.2.3 oo

B Test Circuits
Refer to "M Recommended Operation Conditions" when setting constants of external pull-up resistors (Rexir, Rextw)
and external capacitors (Cpor, Cwor).
1. S-1410 Series
(1)A/B/C/D/E/F type (2)G/H/1/JIK/L type

VDD
CPOR

CWDT
WDI

1L b ©
T (P —l— -l— VSS

=

DO

+

Figure 15 Test Circuit 1

%Y |
VDD
CPOR

CWDT  WDO
Q WDI

%

Figure 16 Test Circuit 2

(1)AIBIC/D/E/F type (2)G/HI1/J/KIL type
| ?
VDD VDD
CPOR CPOR
cwDpT  WDO cwDpT  WDO
WDI WDI
WEN o) WEN Y
| WIT | WIT
7T Lo TTT ] Lo
c 7 C 7
Figure 17 Test Circuit 3
(1)A/B/CID/E/F type (2)G/HI11JIKIL type
| ?
VDD VDD
CPOR CPOR
cwDT  WDO cwDpT  WDO
@, WDI @, WDI
LWEN CV>+ L WEN y
e W/T e W/T
[ L
7 Vsl

Figure 18 Test Circuit 4

18 ABLIC Inc.



105°C OPERATION, 3.8 uA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION

Rev.2.3 oo S-1410/1411 Series
|
VDD
CPOR
cwDT  WDO
WDI
WEN o)
| W/T
-|- T VSS
- - 77

Figure 19 Test Circuit 5

(1)AIBICID/E/F type

(2)G/H/1/JIKIL type

+

| M
VDD VDD
CPOR CPOR
CWDT  WDO cwDT  WDO
WDI WDI
WEN CV>+ WEN
e W/T s W/T
-|- VSS '|' VSS
- 777 - 777
Figure 20 Test Circuit 6
| |
VDD VDD
CPOR CPOR .
CWDT  WDO cwDT  WDO
WDI WDI
WEN CAD ﬂEN
e W/T + e W/T
-|- T VSS '|' VSS
- - 777 - 777

Figure 21 Test Circuit 7

VDD
CPOR

CWDT
WDI
WEN
wW/T

=

DO

-I-_ T VSS

77
Figure 23 Test Circuit 9

Figure 22 Test Circuit 8

VDD
CPOR

CWDT DO

WEN, WDI, W/ T

VSS

0

ABLIC Inc.

Figure 24 Test Circuit 10

r
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105°C OPERATION, 3.8 uA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION

S-1410/1411 Series

Rev.2.3 oo

2. S-1411 Series

(1)AI/B/CID/E/F type

'[ II VSS

VDD
CPOR
CWDT WDO
WDI
WEN RST
+
T q/) S —
e
+
)
&Y |
VDD
CPOR

cwDpT  WDO
WDI
WEN RST

e

Figure 26 Test Circuit 12

(1)AI/B/CID/E/F type

(2)G/HI/1/J/KILtype

Figure 25 Test Circuit 11

T

| ?
VDD VDD
CPOR CPOR
CWDT ~ WDO cwpT ~ WDO
WDI WDI
WEN RST CVj WEN RST
1T 1T
77 7
Figure 27 Test Circuit 13
(1)A/B/CID/E/F type (2)G/HI1IJIKIL type
| ?
VDD VDD
CPOR CPOR
CwDT ~ WDO cwpT ~ WDO
@ WDI @ WDI
L WEN RST C\D" WEN RST
Vss vss
1 == LT zs

20

VDD

CPOR

CWDT

=

DO

(2)G/HI/1/J/KILtype

Figure 28 Test Circuit 14

ABLIC Inc.
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105°C OPERATION, 3.8 uA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION

Rev.2.3 oo S-1410/1411 Series
|
VDD
CPOR
CWDT WDO
WDI
WEN RST
P +
-|- T VSS
- - 7

Figure 29 Test Circuit 15

(1)A/BI/CID/E/F type (2)G/H/1/J/KI/Ltype
| ?
VDD VDD
CPOR CPOR
cwDpT  WDO cwDpT  WDO
WDl WDI
WEN RST WEN RST
JR + —1 +
-|- VSS '|' VSS
77 777
Figure 30 Test Circuit 16
| |
VDD VDD
CPOR CPOR
cwDpT  WDO cwDpT  WDO
WDI WDI .
WEN  RST WEN  RST @l
'|' T VSS + '|' VSS T
77 7
Figure 31 Test Circuit 17 Figure 32 Test Circuit 18
| |
VDD VDD
CPOR CPOR
cwbpT  WDO CWDT DO
WDI WDl
_ \& _
WEN RST @l WEN RST <V>+

TT lely 77 |Luw

77 777
Figure 33 Test Circuit 19 Figure 34 Test Circuit 20
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105°C OPERATION, 3.8 uA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION

S$-1410/1411 Series Rev.2.3 oo
(1)A/B/CI/D/E/F type (2)G/H/1/JI/K/L type
| A
VDD VDD
CPOR CPOR
CWDT WDO CWDT DO
WDI WDI
+ +
WEN RST| (V) WEN RST
_-I-_ VSS _-I-_ VSS
777 777
Figure 35 Test Circuit 21
| |
VDD VDD
CPOR CPOR N
CWDT WDO CWDT DO
WDI WDI
WEN RST WEN RST
A
| ®, |
T T I 7
777 777
Figure 36 Test Circuit 22 Figure 37 Test Circuit 23
| |
VDD VDD
CPOR CPOR
cwor  Woo HAF CWDT DO
WDI N
WEN RST WEN, WDI RST C\D"
T T =5 T TI11[ o
777 7
Figure 38 Test Circuit 24 Figure 39 Test Circuit 25
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105°C OPERATION, 3.8 pA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
Rev.2.3 oo S-1410/1411 Series

B Operations

1. From power-on to reset release
The S-1410/1411 Series initiates the initialization if the VDD pin voltage exceeds the release voltage (+Vper).

The charge-discharge operation to the CPOR pin is initiated after the passage of the initialization time (tinr), and
the WDO pin output and the RST pin output change from "L" to "H" after the operation is performed 4 times.

1
1
VDD '
i |
1 1
CPOR ! __i
i i i VepL
WDO : : :/ Output IILII — "Hll
| | |
1 1 1
RST : : '/ OUtpUt IILII _ IIHII
(S-1411only)  ILINIT | tRsT !

Remark Vcpy: CPOR charge upper limit threshold (1.25 V typ.)
VcpL: CPOR charge lower limit threshold (0.20 V typ.)

Figure 40

tint changes according to the power supply rising time. Refer to Figure 41 for the relation between tit and the
power supply rising time.

Ta=+25°C
0.1

D 001 —Vper =3.3V
= S
= —VpeT =2.0 V .
c  0.001
il z
© L
N —_——==
E 0.0001 =
= —Vper = 5.0V

0.00001 1|

0.000001 0.00001 0.0001 0.001  0.01 0.1
Power supply rising time [s]

Figure 41 Power Supply Rising Time Dependency of Initialization Time

Power supply rising time
1 1

- 6.0V
o
[ A
VDD = WEN 18V / pryivs
| 1
\ 1
CPOR Y AT
I<___,EVCPL

Initialization time™
*4. The initialization time is the time period from when the VDD pin voltage reaches +Vper to when Cpor rises.

Figure 42 |Initialization Time

ABLIC Inc. 23



105°C OPERATION, 3.8 pA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
S-1410/1411 Series Rev.2.3 oo

2. From reset release to initiation of charge-discharge operation to CWDT pin
The charge-discharge operation to the CWDT pin differs depending on the status of the WEN pin at the reset release.

2.1 When WEN pin is "H" at reset release (Active "H")

Since the watchdog timer is Enable, the S-1410/1411 Series initiates the charge-discharge operation to the CWDT
pin.

VDD /

CPOR

%

CWDT

WEN /

(Active "H")

DO

AR

RST
(S-1411 only)

Figure 43 WEN Pin = "H"

2.2 When WEN pin is "L" at reset release (Active "H")

Since the watchdog timer is Disable after the CPOR pin performs the charge-discharge operation 4 times, the
S-1410/1411 Series does not initiate the charge-discharge operation to the CWDT pin. If the input to the WEN pin
changes to "H" in this status, the S-1410/1411 Series initiates the charge-discharge operation to the CWDT pin.

voD
CPOR _/\/\/\/\

1 1
i i
CWDT i i YAYAVAYAN
i i
WEN | | /| Charge-discharge operation is initiated
(Active "H") : : : at WEN pln ="H"
WDO i /
1 1 1
1 1 1
RST | | / |
(S-1411 only) i i i

Figure 44 WEN Pin ="L" —» "H"
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105°C OPERATION, 3.8 pA CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
Rev.2.3 oo S-1410/1411 Series

3. Watchdog time-out detection

The watchdog timer detects a time-out after the charge-discharge operation to the CWDT pin is performed 32 times,
then the WDO pin output changes from "H" to "L".

VDD /

1 2 3 4

(]

; o

i

1 2 3 4}

(]
CPOR _/\/\/\/\ /\/VV\—
L 1 2 3 4 5 29 30 31 32 ! :W

LV VNV VN =me : ¥

T f ¥ ;

wor L | | ]

i i i

11 11 11

Ninrd ] ] i
S :J'/ :I: S

o° 1 i §

|J|/ 1 1

RST ™ Ui i

(S-1411 only) | g twou ol | tRsT i

| b g

Figure 45

4. Internal counter reset due to edge detection

When the WDI pin detects an edge during the charge-discharge operation to the CWDT pin, the internal counter
which counts the number of times of the charge-discharge operation is reset. The CWDT pin initiates the discharge
operation when an edge is detected, and initiates the charge-discharge operation again after the discharge operation
is completed.

4.1 Counter reset due to rising edge detection
(S-141xAxx, S-141xDxx, S-141xGxx, S-141xJxx)

voo /
1 2 3 4 12 3 4

cror ___ AAAA . NN

123451234 3031325 1

cwor ANAAAAAA/ - AAAA A
WDI f_l i

Counter reset due to rising edge detection Time-out after counter reset
WEN / ! !
(Active "H") ! :
WDO / ! EI /
i i
RST / | |
(S-1411 only) | |

Figure 46
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