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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:

* 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

25Vto6.0V

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 Applications

o Power supply monitoring of microcontroller mounted apparatus and system monitoring

B Package

e TMSOP-8
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W Block Diagrams
1. S-1410 Series (Product with W / T pin)
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2. S-1411 Series (Product without W / T pin)
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B Product Name Structure

Users can select the product types, detection voltage 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. Package" regarding
the package drawings.

1. Product name
S-141 x x xx - K8T2 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

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

Product type 12
AtoL

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.
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2. Product type list

Table 1
Product Type WEN Pin Logic Input Edge Output Pull-up Resistor
A Active "H" Rising edge Available
B Active "H" Falling edge Available
C Active "H" Both rising and falling edges Available
D Active "L" Rising edge Available
E Active "L" Falling edge Available
F Active "L" Both rising and falling edges Available
G Active "H" Rising edge Unavailable
H Active "H" Falling edge Unavailable
| Active "H" Both rising and falling edges Unavailable
J Active "L" Rising edge Unavailable
K Active "L" Falling edge Unavailable
L Active "L" Both rising and falling edges Unavailable
3. Package
Table 2 Package Drawing Codes
Package Name Dimension Tape Reel
TMSOP-8 FMO008-A-P-SD FM008-A-C-SD FM008-A-R-SD

Seiko Instruments Inc.
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S-1410/1411 Series

B Pin Configuration
1. TMSOP-8

Top view

o

AAAA

BAWON =

HEHH

Figure 3

1o N

Table 3 S-1410 Series (Product with W / T pin)

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 pin
7 WDI Watchdog input pin
8 VDD Voltage input pin

*1.

W /T pin = "H": Time-out mode
W /T pin ="L": Window mode

Table 4 S-1411 Series (Product without W / T pin)

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

Seiko Instruments Inc.
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B Pin Functions

Refer to "W Operation" 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 has a built-in pull-down resistor.

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.

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

Figure 4 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 (twoL)) 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 L E—
twoL trsT twou trsT

Figure 5 Abnormality Detection in Window Mode

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 a pull-up resistor to the RST pin in the product without an output pull-up resistor.

3. CPOR pin

This is a pin to connect an external capacitor in order to generate the reset time-out period (trst).

The capacitor is charged and discharged by an internal constant current circuit, and the charge-discharge duration is
trsT.

trsT is calculated by using the following equation.

trst = 6,500,000 x Cpog [F] + 0.0002

6 Seiko Instruments Inc.
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4. CWDT pin

This is a pin to connect an external capacitor in order to generate the watchdog time-out period (twpu) and the
watchdog double pulse detection time (twpL). The capacitor is charged and discharged by an internal constant
current circuit.

twou is calculated by using the following equation.

twpu = 50,000,000 x Cwor [F] +0.0011

Moreover, twpL is calculated by using the following equation.

_ twou
twoL = 32
5. WEN pin

This is a pin to switch Enable / Disable of the watchdog timer.

When the WEN pin logic is active "H", the watchdog timer becomes Enable if the input is "H", and the
charge-discharge operation is performed at the CWDT pin. In the active "H" product, the WEN pin has a built-in
pull-down resistor.

6. WDO pin

This pin combines the reset output and the watchdog output.
Be sure to connect a pull-up resistor to the WDO pin in the product without an output pull-up resistor.

7. WDI pin

This is an input pin to receive a signal from the monitored object. By being input an edge at an appropriate timing, the
WDI pin confirms the normal operation of the monitored object.
The WDI pin has a built-in pull-down resistor.

Seiko Instruments Inc. 7



LOW CURRENT CONSUMPTION WATCHDOG TIMER WITH RESET FUNCTION
S-1410/1411 Series Rev.1.0 o1

B Absolute Maximum Ratings

Table 5
(Ta = +25°C unless otherwise specified)
ltem Symbol Absolute Maximum Rating Unit
VDD pin voltage Vbb Vss —0.3toVss+ 7.0 \
WD pin voltage Vwo Vss — 0.31t0 Vpp +0.3<Vss+7.0 \Y
WEN pin voltage Vwen Vss — 0.31t0 Vpp +0.3<Vss+7.0 \Y
W /T pin voltage VW/T Vss—0.3to Vpp+0.3<Vss+7.0 \Y
CPOR pin voltage Vcpor Vss—0.3to Vpp+0.3<Vss+7.0 V
CWDT pin voltage Vewbt Vss—0.3to Vpp+0.3<Vss+7.0 V
RST pin voltage V&sT Vss — 0.3 to Vpp + 0.3 v
WDO pin voltage Voo Vss — 0.3 to Vpp + 0.3 \
Operation ambient temperature Topr —40 to +105 °C
Storage temperature Tstig —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 6
ltem Symbol Condition Min. Typ. Max. Unit
. Board 1 — 160 - °C/IW
ion-to-ambi i ! j TMSOP-8
Junction-to-ambient thermal resistance 0ja Board 2 — 133 — SC/W

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

Remark Refer to "M Thermal Characteristics" for details of power dissipation and test board.
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B Electrical Characteristics

Table 7
(WEN pin logic active "H" product, Vpp = 5.0 V, Ta = +25°C unless otherwise specified
Test
| | iti Min. Typ. Max. i L
tem Symbo Condition in yp ax Unit Circuit
Detection voltage ™ ~VpeT - ~Voeres) ~VpET(S) “Voers) |y, 1
% 0.985 x1.015
- —Vpet ~Voer | —Voer
Hysteresis width Vhys - <003 | x005 | x007 Vv 1
Cur.rent consgmphon Iss1 When watchdog timer operates - 3.8 7.8 uA 2
during operation
Reset time-out period trsT Cpor = 2200 pF 8.7 14.5 20 ms 3
Watchdog time-out period twpu Cwot =470 pF 15 24.6 34 ms 3
Watchdog double pulse twoL Cwor = 470 pF 461 769 | 1077 | us 4
detection time
Reset output voltage "H" VRoH S-1411 Series A/B/C/D/ Vpp—1.0 - - 5
E / F type only
Reset output voltage "L" VRroL — — — 0.4 6
VrsT=0V,
Reset output pull-up current | lrup S-1411 Series A/B/C/D/ - -0.85 -0.4 uA 7
E / F type only
Vpp=1.5V 0.6 1.1 - mA 8
Vos =04V, Iy =18V | 14 16 ~ | ma | s
Reset output current IrouT S-1411 Series
only Vpp =25V 2.1 2.6 — mA 8
Vop=3.0V 2.8 3.3 - mA 8
Vps =6.0V,Vpp=6.0V,
Reset output leakage current | IrLeak S-1411 Series only - - 0.096 A 9
Watchdog output voltage "H" | Vwon A/B/C/D/E/F type only Voo — 1.0 — — V 10
Watchdog output voltage "L" |VwoL — — — 0.4 V 11
Watchdog output Vwoo=0V,
pull-up current hwue A/B/C/D/E/F type only B 085 04 HA 12
Vpp=1.5V 0.6 1.1 — mA 13
Watchdog output current I V 0.4V Vop=1.8V 1.1 1.6 — mA 13
utput cu =0.
g outp wour oS Vpp = 2.5 V 2.1 2.6 - mA | 13
Vpp=3.0V 2.8 3.3 - mA 13
Watchdog outputleakage 1\ = |\vis=6.0V, Voo = 6.0V - - 0096 | pA | 14
current
Input pin voltage 1 "H" VsH1 WEN pin, WDI pin 0.7 X Vpp - — \% 15
Input pin voltage 1 "L" Vsi1 WEN pin, WDI pin — — 0.3xVpp| V 15
. i W /T pin,
Input pin voltage 2 "H Vsh2 S-1410 Series only 0.7 X Vbp - - 15
, o W /T pin,
Input pin voltage 2 "L Vsi2 S-1410 Series only - - 0.3xVpp| V 15
Input pulse width "H" thight — 1.5 — — us 15
Input pulse width "L" tiow1 - 1.5 — — us 15
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
Seiko Instruments Inc. 9
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S-1410/1411 Series

H Test Circuits
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Figure 6 Test Circuit 1

|
VDD

CPOR
CWDT
WDI
WEN
W/T

VSS

DO

—

7
Figure 8 Test Circuit 3
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Figure 10 Test Circuit 5
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Figure 7 Test Circuit 2
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Figure 9 Test Circuit 4
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Figure 12 Test Circuit 7
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Figure 14 Test Circuit 9
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Figure 16 Test Circuit 11
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| |
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Figure 18 Test Circuit 13 Figure 19 Test Circuit 14
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Figure 20 Test Circuit 15
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B Operation
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 (tin), and
the WDO pin output and the RST pin output change from "L" to "H" after the operation is performed 4 times.

VDD /'"

1
1
|
Lo I V.= U
ccor NN\
~ —_r
W_DO : : : Output "t "H"
| | |
1 1 1
W : : 1 / Output “L" — llHll
(S-1411only)  1LINIT trsT |

Remark Vcpy: CPOR charge upper limit threshold (1.35 V typ.)
VcpL: CPOR charge lower limit threshold (0.20 V typ.)

Figure 21
tinir changes according to the power supply rising time. Refer to Figure 22 for the relation between tnt and the

power supply rising time.

0.1 E=romm

o
o
=

0.001

Initialization time [s]

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

Figure 22 Power Supply Rising Time Dependency of Initialization Time

Power supply rising time

ys
v

VDD

L BEREEEETE S

— !
1

CPOR

Initialization time™
*1. The initialization time is the time period from when the VDD pin voltage reaches Vpp / 2 to when Cpor rises.

Figure 23 Initialization Time
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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.

voD

CPOR

%

CWDT

WEN /

(Active "H")

DO

AR

RST
(S-1411 only)

Figure 24 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 25 WEN Pin = "L" —» "H"
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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 / i

11
! N
i
1 2 3 4 1 2 3 44
[}
CPOR _/\/\/\/\ /\/VV\—
:|1 2 3 4 5 29 30 31 32: I 1 2 3
"N SN\ \N/\ caa. | 1
CWDT o - /\/\/\
i i o
"L i i o
Wol ¥ - T
11 11 11
11 11 11
Ninrd ] ] i
__ :J'/ :I: :./_
DO i i Hi
11 11 11
RST 14 ¥ ¥
(S-1411 only) | g twou ol | tRST i
| h g
Figure 26

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)

1 1

1 1

1 1

VDD ! !

/ ! !
! ' 1 2 3 4

1 1

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 27
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4.2 Counter reset due to falling edge detection
(S-141xBxx, S-141xExx, S-141xHxx, S-141xKxx)

VDD /

(S-1411 only)

1 2 3 4 1 2 3 4
CPOR _/\/\/\/\ .
1 2 3 45 1 2 3 4 30 31 325 1
CWDT /VV\/VV\AA/ ————— ' N
| |
|
WDI i
Counter reset due to falling edge detection Time-out after counter reset
WEN ; :
(Active "H") ! :
bO / | 1 /
! !
1 1
RST / | |

Figure 28

4.3 Counter reset due to both rising and falling edges detection 1
(S-141xCxx, S-141xFxx, S-141xIxx, S-141xLxx)

1 2 3 4

N
N
w
IN

1.2 3 4 1 201 2 30 31 32 1 2
J 1

cwor AAAAAAAA - AAANA N

: | Counter reset due to

(S-1411 only)

i

1

WDI both rising and falling edges detection 1

i i | Time-out after counter reset

T T T

wen / i i i

(Active "H") ' ! !
1 1 | /_

DO / ! ! :L

| | |

1 1 1

RST / | | :

1 1 1

1 1 1

Figure 29
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4.4 Counter reset due to both rising and falling edges detection 2
(S-141xCxx, S-141xFxx, S-141xIxx, S-141xLxx)

1 2 3 4

1 2 3 4

1 2 30 31 32

CwWDT /\MN\ANANNAAN----

WDI / Counter reset due to

1 both rising and falling edges detection

1 2

NV

Time-out after counter reset

1 1
1 1
(Active "H") E E
1 1

oo / o | /
RST /
(S-1411 only) : :

Figure 30
5. WEN pin operation during charge-discharge operation to CWDT pin

When the WEN pin changes from "H" to "L" during the charge-discharge operation to the CWDT pin, the CWDT pin
performs the discharge operation. Moreover, the internal counter which counts the number of times of the
charge-discharge operation for the CWDT pin is also reset.

If the WEN pin changes to "H" again in this status, the CWDT pin initiates the charge-discharge operation.

1 2 3 4 i

1
1
i
i 1 2 3 4
1
cror /" \N\AN |
1 2 3 4 P12 31 32 12
CwWDT /S VVN\ -~
! I Watchdog timer restarts the operation at WEN pin = "H"
WEN
(Active H)/ i 1 Charge-discharge operation is stopped, counter reset
1 1 | /
Do /
RST / | |
(S-1411 only) ! !

Figure 31
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6. Watchdog double pulse detection

If 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 (twpL)) after inputting an edge to the WDI pin when the S-1410/1411 Series is the window
mode, the WDO pin output changes from "H" to "L".

When the watchdog timer becomes Disable due to a change of the WEN pin ("H" — "L" — "H") after inputting an
edge to the WDI pin, the WDO pin continues outputting "H" even if an edge is input to the WDI pin within the specific
period of time mentioned above.

6.1 Double pulse detection due to rising edge detection
(S-141xAxx, S-141xDxx, S-141xGxx, S-141xJxx)

twoL
>
VDD / P

1 2 3 4 1111 2 3 4

cPor _ AAAAN AN

12 3 400 1 2 3 456 7 8 910
CWDT (N

L i
WDI ﬂ_ﬂ :
.
1 1 1
W/T UK : : :
(S-1410 only) b
WEN R
(Active "H") P
| 1

WDo / i/
L
RST / L
(S-1411 only) -

Figure 32

6.2 Double pulse detection due to falling edge detection
(S-141xBxx, S-141xExx, S-141xHxx, S-141xKxx)

VDD /

1 2 3 4

cror AN

CWDT

1 2 3 4
i 123 4 56 78 910

1 2 3 4

Counter reset at the 1st edge
WDl / u-u Output "H" — "L" at the 2nd edge

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

wen /

(Active "H")

WDO /_'_1_—/
RST /

(S-1411 only)

Figure 33
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6. 3 Double pulse detection due to both rising and falling edges detection
(S-141xCxx, S-141xFxx, S-141xIxx, S-141xLxx)

The double pulse is detected only when edges are input in order of rising and falling.

6.3.1 When edges are input to WDI pin in order of rising and falling

1

1

VDD/ !
1 2 3 4 !

1

1

i

|

cror AN

CWDT

1 2 3 4

1 2 3 4
1 2 3 4 5 6 7 8 9 10 11

Counter reset at the1st edge
WDI ﬂ Output "H" — "L" at the 2nd edge

wW/T "L
(S-1410 only)

wWen /
(Active "H")

WDO / ] /
RST /

(S-1411 only)

Figure 34 Double Pulse Detection

6.3.2 When edges are input to WDI pin in order of falling and rising

voo /

[
[
!
1 2 3 4 1 2 3 4
Lo
L
[

1 2 3 4 1 2 3 4 29 30 31 32

cwor AAAMAAN - AAAA /

Counter reset at the 1st edge
WDI / U Only counter reset at the 2nd edge

W/ T llLll
(S-1410 only)

wen /

(Active "H")

WDO /

N

RST
(S-1411 only)

Figure 35 Double Pulse Non-detection
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7. Operation of low voltage detection

The voltage detection circuit detects a low voltage if the power supply voltage falls below the detection voltage, and
then "L" is output from the WDO pin and the RST pin (Only the S-1411 Series). The output is maintained until the
charge-discharge operation of the CPOR pin is performed 4 times.

The S-1410/1411 Series can detect a low voltage even if either the CPOR pin or the WDT pin performs the
charge-discharge operation. In this case, the status of the WEN pin or the W / T pin does not have an affect.

L/
ccoR __ NM - ANV 5

1.2 3 4
!

-
N
w
N

%

N
N

CWDT

WDI X "H" or "L"

WI/T X "H" or "L"
(S-1410 only)
WEN X "H" or "L"ﬁ1
(Active "H")

WDO

YR XX

RST
(S-1411 only)

IS

Figure 36
*1. When the WEN pin is Disable, the charge-discharge operation of CWDT pin is not performed.
8. WEN pin, WDI pinand W /T pin

Each of the WEN pin, the WDI pin and the W / T pin has a noise filter.
If the power supply voltage is 5.0 V, noise with a minimum pulse width of 200 ns can be eliminated.

20 Seiko Instruments Inc.
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S-1410/1411 Series

B Standard Circuits

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

VoD

VDD

— WEN

2. S-1411 Series (Product without W / T pin)

.

*2.

Caution

— ] WDI WDO —O
— »W/T
VSS CPOR CWDT
Cror’’! Cwor 2
@ I
777
Figure 37
VDD
Vbb ——»| WEN wbo—O
— WDI
B RST——O
VSS CPOR CWDT
Cror’™! Cwot 2
@ I
777
Figure 38

Adjustment capacitor for reset output delay time (Cpor) should be connected directly to the CPOR pin and

the VSS pin.

Adjustment capacitor for watchdog output delay time (Cwpr) should be connected directly to the CWDT pin

and the VSS pin.

A capacitor of 100 pF to 1 uF can be used for Cpor and Cwpr.

The above connection diagram and constant will not guarantee successful operation.
Perform thorough evaluation using the actual application to set the constants.

Seiko Instruments Inc.
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B Precautions

22

It will take time for the discharge operation to be performed if the capacitance of Cpor is extremely large at the low
voltage detection, so the discharge operation may not be completed by the time the power supply voltage exceeds
the detection voltage. In that case, since the charge-discharge operation of the CPOR pin is performed after the
discharge operation is completed, the delay time of the same time length as the discharge operation occurs in reset
time-out period (trsT).

Select a capacitor which satisfies the following equation for Cpor and Cwpr. If this condition is not satisfied, the
delay time of the same time length as the discharge operation occurs in trst since the discharge operation of an
external capacitor connected to the CWDT pin is not completed by the time the CWDT pin initiates the next
charge-discharge operation.

Cwot / Cpor <600
When the power supply voltage falls to 0.9 V or lower, set a time interval of 20 us or longer by the time the power
supply is raised again. If the appropriate time length is not secured, the time-out period after raising the power

supply voltage may get delayed.

When the time that the power supply voltage falls below the detection voltage is short, the S-1410/1411 Series may
not detect a voltage. In that case, the time-out period after raising the power supply voltage may get delayed.

Since input pins (the WEN pin, the WDI pin and the W / T pin) in the S-1410/1411 Series are CMOS configurations,
make sure that an intermediate potential is not input when the S-1410/1411 Series operates.

Since the WDO pin and the RST pin are affected by external resistance and external capacitance, use the
S-1410/1411 Series after performing thorough evaluation with the actual application.

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.

Seiko Instruments Inc.
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S-1410/1411 Series

B Characteristics (Typical Data)

1. Current consumption during operation (Iss;) vs. Input voltage (Vpp)

WDT = OFF, ~Vpers) = 4.0 V, Ta = +25°C
5.0

4.0

3.0
2.0

1.0 J/

0 1 2 3 4 5 6
Vop [V]

Iss1 [pA]

0.0

N

WDT = ON, —VDET(S) =4.0 V, VDD =50 V, WDI input
5.0

4.0

3.0
2.0
1.0
0.0

Isst1 [uA]

-40-25 0 25

Ta[°C]

50 75 105

4. Reset time-out period (trst) vs. Temperature (Ta)
VDD =50 V, CPOR = 2200 pF

40
30
z
= 20
2
10
0
~40-25 0 25 50 75 105
Ta [°C]

6. Reset output delay time (tzour) vs. Temperature (Ta)

VDD = —VDET(S) +10V > —VDET(S) -1.0 V,
Cpor = 2200 pF

40

30
7
=
20
2
£
10

0

-40-25 0 25 50 75 105

Ta [°C]
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. Current consumption during operation (lss;) vs. Temperature (Ta)

WDT = ON, —Vper(s) = 4.0 V, Ta = +25°C, WDI input

5.0
45 Ta=-40°C_|
2
= 4.0
2
3.5 = ©
Ta = +25°C Ta=+105°C
3.0 | |
4.0 4.5 5.0 5.5 6.0 6.5
Vop [V]

3. Detection voltage (~Vper), Release voltage (+Vper) vs. Temperature (Ta)

—VpeT(s) =4.0V

4.5 T
s +VDET~_|
w 4.0
o
?,_ ~Voer”|
5 35
o
g

3.0

-40-25 0 25 50 75 105
Ta [°C]

5. Watchdog time-out period (twpy) vs. Temperature (Ta)
VDD =50 V, CWDT =470 pF

40
.30
(2]
E
S 20
Z
10
0
4025 0 25 50 75 105
Ta[°C]

7. Watchdog output delay time (twour) vs. Temperature (Ta)

VDD =50 V, CWDT =470 pF

40
_ 30
(2]
e
c 20
3
=
< 10
0
-40-25 0 25 50 75 105
Ta [°C]
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8. Reset time-out period (trst) vs. Cpor
Vpp =5.0 V, Ta =+25°C

9. Watchdog time-out period (twpu) vs. Cwpr
Vop =5.0V, Ta=+25°C

10 100 =
1 10 &5
2 0.1 N
; =
Z 0.01 2 0.1 %
0.001 0.01 |=
0.0001 0.001
00001 0.001  0.01 0.1 1 0.0001

CpoRr [uF]

10. Nch driver output current (lwour) vs. Input voltage (Vpp)
VDS =04 V, —VDET(S) =40V

Iwout [mA]

6.0

B
o

N
o

o
=}

Ta =+25°C

e
L~
/

Ta = -40°C é/
\/ ]
=

s

NTa =+105°C

1 2
Vop [V]
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S-1410/1411 Series

B Thermal Characteristics

1.

1.

TMSOP-8

1 Board1
76.2 mm

Power dissipation (Pp) [W]

1.0

0.8

0.6

0.4

0.2

Tj = +125°C max.

Board 2
0.75W
Board 1 N
0.63 W x

\Q\\\\

N
b
~
0 50 100 150

Ambient temperature (Ta) [°C]

Figure 39 Power Dissipation of Package (When Mounted on Board)

1.

-

Figure 40

2 Board 2
76.2 mm

114.3 mm

Figure 41

114.3 mm

Table 8

ltem

Specification

Thermal resistance value
(81a)

160°C/W

Size 114.3 mm x 76.2 mm x 1.6 mm
Material FR-4
Number of copper foil layer |2

1 [Land pattern and wiring for testing: t0.070 mm

2 _
Copper foil layer 3

4 [74.2 mm x 74.2 mm x t0.070 mm
Thermal via —

Table 9
Item Specification

Thermal resistance value 133°C/W
(6,0)
Size 114.3 mm x 76.2 mm x 1.6 mm
Material FR-4
Number of copper foil layer |4

1

Land pattern and wiring for testing: t0.070 mm

74.2 mm x 74.2 mm x t0.035 mm

Copper foil layer

74.2 mm x 74.2 mm x t0.035 mm

2
3
4

74.2 mm x 74.2 mm x t0.070 mm

Thermal via

Seiko Instruments Inc.
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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, vehicle equipment,
in-vehicle equipment, aviation equipment, aerospace equipment, and nuclear-related equipment, without prior
written permission of Seiko Instruments Inc.

The products described herein are not designed to be radiation-proof.

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.




