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XD6130/XD61318erieS /,

Watchdog Timeout Period Externally Adjustable Voltage Detector ETR02039-004

*AEC-Q100 Gradel

B GENERAL DESCRIPTION

The XD6130/XD6131 series are voltage detectors with a watchdog function. The watchdog timeout time and release delay
time can be set as desired using a single external capacitor. These voltage detectors are used for microprocessor monitoring,
and when the power voltage reaches the detect voltage or an L—H pulse is not input to the watchdog pin within the watchdog
timeout time, an L level signal is output from the RESETB pin.

The XD6130 series has a manual reset function. When the manual reset pin is set to Low level at any desired timing, an L level
signal is output from the RESETB pin.

The XD6131 series has a watchdog ON/OFF function. By setting the EN pin to L level, the watchdog function can be turned
OFF while the voltage detector that monitors the power voltage continues to operate.
The MRB pin and EN pin are pulled up internally to Vin, and thus these pins can be left open when not used.

B APPLICATIONS BMFEATURES

@ Microprocessor reset and malfunction monitoring circuitry OPerating Ambient Temperature : -40°C~+125°C
@Memory battery backup circuits Operating Voltage Range . 1.5V~6.0V
@Power-on reset circuits

. ] 3.1V,4.4V,4.5V,4.6V,£1.0%
@Power failure detection

Detect Voltage Range(Option) :1.6V~5.0V (x1.0%)

Hysteresis Width . Vorx5%

Temperature Characteristics : #50ppm/°C

Output Configuration : N-channel open drain output
Low Power Consumption : 8.1pyA Detect

9.8uA Release
2.5uA Release (EN=L)

Function : Manual Reset (XD6130)

: Watchdog function OFF (XD6131)
WD Timeout Time : 100ms (Cd=0.1uF)
Release Delay Time : 100ms (Cd=0.1uF) (at power on)

10ms (Cd=0.1pF)

(After Watchdog Timeout)
Package : SOT-26
Environmentally Friendly : EU RoHS compliant, Pb free

B TYPICAL APPLICATION CIRCUIT ETYPICAL PERFORMANCE

XD6130 Series CHARACTERISTICS
VIN
Cd=0.01 4 F, WD=RESETB=0PEN, Ta=25°C
Rpull XD6131A30IMR-Q EN=VSS(WD Function OFF)

EN=VIN (WD Function ON)
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XD6131 Series

4
VIN /

2
Vin Rpull
0
RESETB RIE‘E,E? 0 1 2 3 4 5 6
EN/ENB Input Voltage:VIN(V)
J__ cd Vee WD & lle}
I_I i The above values do not include the current that flows to the EN pull-up resistance.
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Detect Voltage (Standard) :1.6V,2.2V,2.3V,2.4V,2.9V,3.0V,



XD6130/XD6131 series

EBLOCK DIAGRAM

@XD6130 Series Type A
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* Diodes inside the circuit are an ESD protection diode and a parasitic diode.
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XD6130/XD6131

Series
@® XD6131 Series Type B
VIN
— RH
RX RESET RESETB
Ren < t LoGIc
RY A
en [ f = Vs
LOGIC
i L—H PULSE
DETECT LOGIC
RWD
* Diodes inside the circuit are an ESD protection diode and a parasitic diode.
TOIREX
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XD6130/XD6131 series

BPRODUCT CLASSIFICATION

@Ordering Information

XD6130D2R@@B®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ TYPE A MRB pin With pull-up resistor
@3 Detect Voltage 16~50 e.g. 1.6V - @=1, @=6
@ Detect Accuracy 1 +1.0%
GE-@ Package (Order Unit) MR-Q SOT-26 (3000pcs/Reel)(?

D The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
2 The SOT-26 reels are shipped in a moisture-proof packing.

XD6131D2QRDB®-D

DESIGNATOR ITEM SYMBOL DESCRIPTION
@ TYPE A EN pin.Witr.\ pull up resistor.
B ENB pin With pull down resistor
©) Detect Voltage 16~50 e.qg. 1.6V — @=1, @=6
@ Detect Accuracy 1 +1.0%
®&®-@ D Package (Order Unit) MR-Q SOT-26 (3000pcs/Reel)(?

D The “-Q” suffix denotes “AEC-Q100” and “Halogen and Antimony free” as well as being fully EU RoHS compliant.
2 The SOT-26 reels are shipped in a moisture-proof packing.

@ Detect Voltage (Standard)

Part No. TYPE Detect

Voltage
XD6130A161MR-Q 1.6V
XD6130A221MR-Q 2.2V
XD6130A231MR-Q 2.3V
XD6130A241MR-Q 2.4V
XD6130A291MR-Q MRB pin With 2.9v
XD6130A301MR-Q pull-up resistor 3.0v
XD6130A311MR-Q 3.1v
XD6130A441MR-Q 4.4V
XD6130A451MR-Q 4.5V
XD6130A461MR-Q 4.6V

Part No. TYPE Detect
Voltage
XD6131A161MR-Q 1.6V
XD6131A221MR-Q 2.2V
XD6131A231MR-Q 2.3V
XD6131A241MR-Q 2.4V
XD6131A291MR-Q EN pin With 2.9v
XD6131A301MR-Q pull-up resistor 3.0v
XD6131A311MR-Q 3.1v
XD6131A441MR-Q 4.4V
XD6131A451MR-Q 4.5V
XD6131A461MR-Q 4.6V
XD6131B161MR-Q 1.6V
XD6131B221MR-Q 2.2V
XD6131B231MR-Q 2.3V
XD6131B241MR-Q 2.4V
XD6131B291MR-Q ENB pin With 2.9v
XD6131B301MR-Q pull-down resistor 3.0v
XD6131B311MR-Q 3.1v
XD6131B441MR-Q 4.4V
XD6131B451MR-Q 4.5V
XD6131B461MR-Q 4.6V

For another type of detect voltage, please contact your local Torex sales office or representative.
Output voltages can be set internally from 1.6V to 5.0V.
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XD6130/XD6131

Series
vs,S RESETB vSS RESETB
i 2[5
MRB Vi WD Vin
/ENB
SOT-26 SOT-26
(TOP VIEW) (TOP VIEW)
XD6130 series XD6131 series
B PIN ASSIGNMENT
XD6130 Series
PIN NUMBER
PIN NAME FUNCTIONS
SOT-26
WD Watchdog Input
2 MRB Manual Reset Input
3 VIN Power Input
4 RESETB Reset Output
5 Vss Ground
Adjustable Pin for Release Delay
6 Cd . .
Time/Watchdog Timeout
XD6131 Series
PIN NUMBER
PIN NAME FUNCTIONS
SOT-26
1 WD Watchdog Input
) EN Watchdog ON/OFF Control (XD6131A)
ENB Watchdog ON/OFF Control (XD6131B)
VIN Power Input
RESETB Reset Output
Vss Ground
Adjustable Pin for Release Delay
6 Cd . .
Time/Watchdog Timeout
TOIREX
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XD6130/XD6131 series

B FUNCTION CHART

1) XD6130 Series

Vin 2 Vmrs "2 Vwp 6 VReseTB 7
H
L LeH
H H
OPEN
LeH H
H L
L *1 L
L
H L

2) XD6131A Series

Vin 2 Ven ™ Vwp 6 VReseTB 7
H
L L& H
H H
OPEN
L& H H
H H
*1 L
L
H L

3) XD6131B Series

Vin 2 Vene ™ Vwp " VRresers 7
H
L L& H
H L
OPEN
L& H H
H H H
L *1 L
L
H L

*1: Includes all WD logic (VWD=H, L, OPEN, H—L, L—H)
*2: Vin=H indicates higher than the release voltage.
Vn=L indicates lower than the detect voltage.
*3: Vure=H indicates MRB High Level Voltage.
Vwure=L indicates MRB Low Level Voltage.
Since MRB pin of XD6130 Series is pulled up internally, the open condition of MRB pin is acceptable when MR function is not required.
*4: Ven=H indicates EN High Level Voltage.
Ven=L indicates EN Low Level Voltage.
The EN pin of the XD6131A Series is pulled up internally, enabling the WD function to be used with EN open.
*5: Veng=H indicates ENB High Level Voltage.
Veng=L indicates ENB Low Level Voltage.
The ENB pin of the XD6131B Series is pulled down internally, enabling the WD function to be used with ENB open.
*6: Vwp=H indicates WD High Level Voltage.
Vwp=L indicates WD Low Level Voltage.
*7: VRESETB=H indicates the release state.
VRESETB-=L indicates the detect state.
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XD6130/XD6131

Series
B ABSOLUTE MAXIMUM RATINGS
XD6130 Series
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage Vin -0.3~+7.0 \%
WD Input Voltage Vwbp -0.3~+7.0 \%
MRB Input Voltage VMRrB -0.3~+7.0 \%
Cd Pin Voltage Vcd -0.3~+Vin+0.3 or +7.00D \Y
Output Voltage VRESETE -0.3~+7.0 \%
Cd Pin Current Icd 10 mA
Output Current lout 30 mA
o 250
Power Dissipation SOT-26 Pd mw
600 (40mm x 40mm Standard Board) (2
Operating Ambient Temperature Topr -40~+125 °C
Storage Temperature Tstg -55~+125 °Cc
All voltages are described based on the Vss pin.
D The maximum value should be Vin+0.3 or +7.0 in the lowest.
2 The power dissipation figure shown is PCB mounted and is for reference only.
Please see the power dissipation page for the mounting condition.
XD6131 Series Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage Vin -0.3~+7.0 \%
WD Input Voltage Vwbp -0.3~+7.0 \%
EN/ENB Input Voltage Ven/Vens -0.3~+7.0 Y,
Cd Pin Voltage Vcd -0.3~+Vin+0.3 or +7.00D \Y
Output Voltage VRESETE -0.3~+7.0 \%
Cd Pin Current Icd 10 mA
Output Current lout 30 mA
Lo 250
Power Dissipation SOT-26 Pd - mw
600 (40mm x 40mm Standard Board) (2
Operating Ambient Temperature Topr -40~+125 °C
Storage Temperature Tstg -55~+125 °C
All voltages are described based on the Vss pin.
D The maximum value should be Vin+0.3 or +7.0 in the lowest.
2 The power dissipation figure shown is PCB mounted and is for reference only.
Please see the power dissipation page for the mounting condition.
TOIREX

7/29



XD6130/XD6131 series

BELECTRICAL CHARACTERISTICS

XD6130 Series

Ta=25°C -40°C=Ta=125°C(?
PARAMETER SYMBOL CONDITIONS UNITS | CIRCUIT
MIN. TYP. MAX. MIN. TYP. MAX.
Operating Voltage Vin 1.5 - 6.0 15 - 6.0 \%
. Vorm) Vorm) Vorm) Vorm)
Detect Voltage \Y/ Vorm™=1.6~5.0V V \Y/ \Y,
g bRt orm x099 | | x1.01 | x0.975 | ™ | x1.025
Temperature MV @
peratur | -40°C=Topr=125° - +50 - - +50 - ppm /C
Characteristics | (AToprVopr)
Hysteresis v VorL VorL VorL VorL VorL Vor v
Width e x0.04 | x0.05 | x0.06 | x0.03 | x0.05 | x0.07
Vin=Vorm X0.9V - 8.1 12.1 - 8.1 14.0
Supply Current Iss pA @
Vin=Vorm x1.1V - 9.8 12.6 - 9.8 13.6
Vin=1.5V 2.6 3.5 - 1.4 3.5 -
N-ch. Vin=2.0V(2 4.9 6.0 - 3.0 6.0 -
Output Current Irsout . mA ®
Vresers=0.3V | V;,=3.0v? 9.2 10.3 - 5.8 10.3 -
Vin=4.0V9 12.3 13.8 - 7.7 13.8 -
Leak Current lLeak Vn=6.0V,Vgesete=6.0 - 0.01 0.1 - 0.01 1 A @
Cd Pin Sink Current led Vin=1.5V, Vc4=0.7V 530 770 - 295 770 - H
Release Delay
) " tDRl V|N=1 .SVHVDF(T)XI.IV, CdZOOlHF 8.5 10.0 11.5 7 10.0 12
Time1¢®
Release Delay
. . tor2 ViN=Vprmx1.1V, Cd=0.01yF 0.85 1.0 1.15 0.7 1.0 1.2 ms
Time2(® ®
Watchdog Timeout Vin=Vormx1.1V,
T two 8.5 10.0 11.5 7 10.0 12
Period”) Cd=0.01uF,WD=Vss
Detect Delay
Time(® tor Vin=Vorm*1.1V—1.5V, Cd=0.01pF - 10.0 50 - 10.0 100 us
Watchdog Vin=6.0V,
Minimum twoin Apply pulse from 6.0V to OV 100 - - 100 - - ns
Pulse Width to the WD pin.
Watchdog ®
X VwoH V|N:VDF(T)X1 1V—6.0V Vinx0.7 - 6 Vinx0.7 - 6 \Y%
High Level Voltage
Watchdog
VwbL V|N=VDF(T)X1 1V—6.0V 0 - Vinx0.3 0 - Vinx0.3 Vv
Low Level Voltage
Watchdog
) Rwp Vwp=6.0V, Rwp=Vwp/lwp 280 550 1100 220 550 1350 kQ @
Pull-down Resistance
MRB High Level
VMRH 1.3 - Vin 1.3 - Vin \
Voltage Vin=V, 1.1V~6.0V
= X]. ~0.
MRB Low Level INTYPRD
VmRL 0 - 0.45 0 - 0.45 \Y
Voltage
MRB Pull-up Vin=6.0V,
. Rumr 300 800 1200 230 800 1420 kQ ©
Resistance Vure=0V, Rur=ViN/Iurs
.. V|N=6.0V,
MRB Minimum t Appl Ise f 6.0V to OV 1.0 1.0
ulse from 6. (o] . - - . - - s
Pulse Width RN PPl puise T H
to the MRB pin.
NOTE:

*The WD pin and MRB pin are open unless otherwise specified in the measurement conditions.

D Vpem: Nominal detect voltage

2 For Vprm>2.0V products only.
3 For Vprm>3.0V products only.
¢4 For Vorm>4.0V products only.
s Until time when RESETB pin shows release status after V\yreached the release voltage.

Release voltage (Vpr) = Detect voltage (Vpr) + Hysteresis width (Viuys)
s The time to change the status of RESETB pin from the detect-status after the watchdog-timeout happens with the condition of WD=Vss.

¢7 The time to change the status of RESETB pin from the release-status to the detect-status with the condition of WD=Vss.

s When Vy is changed during watchdog timeout time, until time when RESETB pin shows detect status after V\y reached the detect voltage.
¢9) The ambient temperature range (-40°C=Tas125°C) is design Value.
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XD6130/XD6131

Series
BMELECTRICAL CHARACTERISTICS (Continued)
XD6131A Series
Ta=25°C -40°C=Ta=125°C(19
PARAMETER | SYMBOL CONDITIONS UNITS | CIRCUIT
MIN. TYP. MAX. MIN. TYP. MAX.
Operating Voltage Vin 1.5 - 6.0 1.5 - 6.0 \%
. Vorm Vorm Vorm Vorm
Detect Voltage \% VormV=1.6~5.0V \% V Y,
g oF BFm x0.99 | 1 x1.01 | x0.975 | ”™ | x1.025
Temperature AVoe/ @
peratur ™| -40°C=Topr=125°C - +50 - - +50 - ppm /C
Characteristics | (AToprVpr)
Hysteresis v VbrL VbrL VbrL VbrL VbrL VbrL v
Width e x0.04 | x0.05 | x0.06 | x0.03 | x0.05 | x0.07
Vin=Vprm %0.9V - 8.1 12.1 - 8.1 14.0
Supply Current Iss EN=L(? - 25 3.5 - 25 5.0 A ®
PPy V|N=VD|:(T)X1.1V H
EN=H - 9.8 12.6 - 9.8 13.6
Vin=1.5V 2.6 35 - 1.4 35 -
OUtbUL C ; | N-ch. Vin=2.0V(? 4.9 6.0 - 3.0 6.0 - A ®
utput Curren m
P FEOUT | Vpesere=0.3V | Vp=3.0V™® | 92 | 10.3 - 58 | 10.3 -
Vn=4.0V(9 12.3 13.8 - 7.7 13.8 -
Leakage Current ILeak Vin=6.0V, Vgresets=6.0V - 0.01 0.1 - 0.01
Cd Pin Sink pA @
leg Vin=1.5V, Vc4=0.7V 530 770 - 295 770 -
Current
Release Delay
. " tDRl V|N=1.5V4>VDF(T)X1.1V, CdZOOIpF 8.5 10.0 11.5 7 10.0 12
Time1(®
Release Delay
. . tor2 Vin=Vprmx1.1V, Cd=0.01pF 0.85 1.0 1.15 0.7 1.0 1.2 ms
Time2(" ®
WatCthg V|N:VDF(T)X1.1V,
. T twp 8.5 10.0 11.5 7 10.0 12
Timeout Period‘® Cd=0.01pF, WD=Vss
Detect Delay
o tor Vin=Voemx1.1V—1.5V, Cd=0.01uF - 10.0 50 - 10.0 100 us
Time™
Watchdog Vin=6.0V,
Minimum twoin Apply pulse from 6.0V to OV 100 - - 100 - - ns
Pulse Width to the WD pin.
Watchdog ®
ngh Level VwoH VDF(T) X 11V§V|N§60V Vinx0.7 - 6 Vinx0.7 - 6 \%
Voltage
Watchdog
VWDL VDF(T) X 11V§V|N§60V 0 - V|NXO.3 0 - V|NXO.3 Vv
Low Level Voltage
Watchdog
Pull-down Rwp Vwp=6.0V, Rwo=Vwp/lwo 280 550 1100 220 550 1350 kQ @
Resistance
EN High Level
VENH 1.3 - Vin 1.3 - Vin \%
Voliage Vin=V, 1.1V~6.0V
= x1.1V~6.
EN Low Level INTYORm
VenL 0 - 0.45 0 - 0.45 \%
Voltage ©
EN PU"-Up Vin=6.0V, Ven=0V,
. Ren 300 800 1200 230 800 1420 kQ
Resistance Ren=Vin/len
NOTE:

* The WD pin and EN pin are open unless otherwise specified in the measurement conditions.
D Vpemy: Nominal detect voltage
2 Excludes the current that flows to EN pull-up resistance when EN = L.
3 For Vprm>2.0V products only.
9 For Vprm>3.0V products only.
% For Vprm>4.0V products only.
8 Until time when RESETB pin shows release status after V,yreached the release voltage.
Release voltage (Vpr) = Detect voltage (Vpr) + Hysteresis width (Viys)
¢? The time to change the status of RESETB pin from the detect-status after the watchdog-timeout happens with the condition of WD=Vss.
® The time to change the status of RESETB pin from the release-status to the detect-status with the condition of WD=Vss.
9 When Vy is changed during watchdog timeout time, until time when RESETB pin shows detect status after V,y reached the detect voltage.
10 The ambient temperature range (-40°CSTas125°C) is design Value. TOIREX
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XD6130/XD6131 series

BMELECTRICAL CHARACTERISTICS (Continued)

XD6131B Series

Ta=25°C -40°C=Ta=125°C(9
PARAMETER SYMBOL CONDITIONS UNITS | CIRCUIT
MIN. TYP. MAX. MIN. TYP. MAX.
Operating Voltage Vin 15 - 6.0 15 - 6.0 \%
. Vorm) Vorm | Vorm Vorm
Detect Voltage V Vorm(P=1.6~5.0V V V \Y
g ort orm x099 | ™| x1.01 | x0.975 | | x1.025
Temperature MVoe/ @
peratur o -40°C=<Topr=125°C - +50 - - +50 - ppm /C
Characteristics (AToprVpr)
V \Y V \Y V \Y
Hysteresis Width Vivs DFL DFL DFL DFL DFL DFL v
x0.04 | x0.05 | x0.06 x0.03 | x0.05 | x0.07
Vin=Vor) %0.9V - 8.1 12.1 - 8.1 14.0
Supply Current Iss ENB=H(2 - 2.5 3.5 - 2.5 5.0 pA @
V|N:VD|:(T)X1.1V
ENB=L - 9.8 12.6 - 9.8 13.6
Vin=1.5V 2.6 3.5 - 1.4 3.5 -
N-ch. Vin=2.0V(2 4.9 6.0 - 3.0 6.0 -
Output Current Irsout mA ®
Vresers=0.3V Vin=3.0V¢) 9.2 10.3 - 5.8 10.3 -
Vin=4.0V9 12.3 13.8 - 7.7 13.8 -
Leakage Current ILeak Vin=6.0V, Vresers=6.0V - 0.01 0.1 - 0.01 A @
Cd Pin Sink Current led Vin=1.5V, Vcg=0.7V 530 770 - 295 770 - H
Release Delay
. . tor1 Vin=1.5V-Vpemx1.1V, Cd=0.01uF 8.5 10.0 115 7 10.0 12
Timel1(®
Release Delay = d= 0.85 1.0 1.15 0.7 1.0 1.2
Timez(*7) tor2 V|N—VDF(T)X1.1V, C —001pF . . . . . . ms
. ®
Watchdog Timeout Vin=Vprm*1.1V,
A two 8.5 10.0 115 7 10.0 12
Period® Cd=0.01puF, WD=Vss
Detect Delay
. tor Vin=Vormx1.1V—-1.5V, Cd=0.01pF - 10.0 50 - 10.0 100 ys
Timet?
Watchdog Vin=6.0V,
Minimum twoin Apply pulse from 6.0V to OV 100 - - 100 - - ns
Pulse Width to the WD pin.
Watchdo
, g Vuwor | VDF(T)X 1.IVEVW<6.0V Vax07 | - 6 | Vax0.7 | - 6 v ®
High Level Voltage
Watchdog
VwoL VDF(T) X 11V§V|N§60V 0 - Vinx0.3 0 - Vinx0.3 \Y
Low Level Voltage
Watchdog
Pull-down Rwp Vwp=6.0V, Rwp=Vwo/lwo 280 550 1100 220 550 1350 kQ @
Resistance
ENB ngh Level VOItage VEnBH 1.3 - Vin 1.3 - Vin \Y
V|N:VDF(T)X1.1V~6.OV
ENB Low Level Voltage VensL 0 - 0.45 0 - 0.45 \%
ENB Pull-down ©)
) Reng Veng=6.0V, Rens=Vens/lens 300 800 1200 230 800 1420 kQ
Resistance
NOTE:

*The WD pin and ENB pin are open unless otherwise specified in the measurement conditions.
D Vpemy: Nominal detect voltage
2 Excludes the current that flows to the EN pull-down resistance when ENB = H.
3 For Vprm > 2.0V products only.
¢4 For Vprm > 3.0V products only.
3 For Vpgm > 4.0V products only.
8 Until time when RESETB pin shows release status after V,yreached the release voltage.
Release voltage (Vpr) = Detect voltage (Vpr) + Hysteresis width (Viys)
7 The time to change the status of RESETB pin from the detect-status after the watchdog-timeout happens with the condition of WD=Vss.
® The time to change the status of RESETB pin from the release-status to the detect-status with the condition of WD=Vss.
9 When Vy is changed during watchdog timeout time, until time when RESETB pin shows detect status after V,y reached the detect voltage.
10 The ambient temperature range (-40°C=Tas125°C) is design Value.
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XD6130/XD6131

Series
CIRCUITD |
Vin 100k Q
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CIRCUIT®
Vin IreseTB
/5_ MRB/EN/ENB «—
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TOIREX
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XD6130/XD6131 series

B TEST CIRCUITS (Continued)

CIRCUIT®
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RESETB
Cd
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100k Q

Waveform
Measure
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|
RESETB T
(
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Cd

WD Vss

CIRCUIT®

CIRCUIT®

CIRCUIT®

CIRCUIT(®
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XD6130/XD6131

Series

B OPERATIONAL EXPLANATION

In the XD6130/XD6131 Series, the voltage divided by RH, RX, and RY connected to the Vy pin is compared to the internal reference
voltage by the comparator, and the resulting output signal drives the watchdog logic and output driver. The V|y pin voltage is gradually
lowered, and when the Vy pin voltage reaches the detect voltage, H—L level signal is output to the reset output pin (Vpr. type).

VIN
— RH
RX RESET RESETB
Rwre = y LOGIC
RY
A
f VSS
MRB Eﬁ S
LOGIC
I L—H PULSE
DETECT LOGIC
RWD
Cd WD
XD6130 Series
TOIREX
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XD6130/XD6131 series

B OPERATIONAL EXPLANATION (Continued)

<Release delay time 1>

When power is added on the V), the time from the point that V\y reaches the release voltage until the reset output pin reaches the release
voltage is release delay time 1 (tpr1).
Release delay time 1 (tprs) can be set using the equation below.
tpri=Cdx10°
Example: When Cd is 0.1uF, tpri= 0.1x10°x10°=100ms (TYP.)

<Release delay time 2>
Release delay time 2 (tpr2) is the duration of the detect state until the watchdog timer restarts when “L — H” signal is not input to the WD pin
within the watchdog timeout time.
Release delay time 2 (tpr2) can be set using the equation below.
tor=Cdx10°
Example: When Cd is 0.1uF, tpr,=0.1x10°x10°=10ms (TYP.)

<Detect delay time>
The detect delay time (toe) is the time until the Viy pin voltage drops to the detect voltage and the reset output pin enters the detect state.

<MRB pin> *XD6130 Series

The MRB pin voltage can be input to force the signal of the reset output pin to the detect state.
When the MRB pin voltage input reaches an H—L level signal, an H—L level signal is output to the reset output pin. After the MRB pin voltage
reaches L—H level, the reset output pin holds the detect state during release delay time 1(tpr1).

<EN pin> *XD6131A Series

If the watchdog function will not be used, the EN pin can be set to L level to forcibly stop only the watchdog function and keep the voltage
detector operating. When using the watchdog function, use the EN pin at H level. If the input voltage and EN pin voltage reach L—H level,
the reset output pin holds the detect state during release delay time 1 (tprs). (Refer to Timing Chart 2, D)
If the input voltage is higher than the release voltage and the EN pin voltage reaches L—H level, the watchdog function recovers. (Refer to
Timing Chart 2, @)

<ENB Pin> *XD6131B Series

When the watchdog function is not used, the ENB pin can be set to H level to keep the voltage detector operating and forcibly stop only the
watchdog function. To use the watchdog function, use the ENB pin at L level. When the input voltage and ENB pin voltage reach H—L level,
the reset output pin holds the detect state during release delay time 1 (tprs). (Refer to Timing Chart 3, D)
When the input voltage is higher than the release voltage and the ENB pin voltage reaches H—L level, the watchdog function recovers. (Refer
to Timing Chart 3, @)
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XD6130/XD6131

Series

B OPERATIONAL EXPLANATION (Continued)

<Timing Chart 1>

XD6130 Series
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XD6130/XD6131 series

B OPERATIONAL EXPLANATION (Continued)

<Timing Chart 2>
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XD6130/XD6131

Series

B OPERATIONAL EXPLANATION(Continued)

<Timing Chart 3>
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XD6130/XD6131 series

BNOTES ON USE

1. Use this IC within the absolute maximum ratings. Risk of deterioration or damage if the absolute maximum ratings are exceeded during
temporary or transient voltage drops or voltage jumps.

2. If aresistance is added between the power and the VIN pin, the flowthrough current when the IC operates will cause the V|y pin voltage to
drop and the IC may malfunction.

3. When raising the input voltage from the minimum operating voltage or less, if changed suddenly, the release delay time may become short.

4. Sufficiently reinforce the Vi\y and GND lines, as power noise may cause malfunctioning of the watchdog function and voltage detector. It is
recommended that a capacitor be added between V,y and GND.

5. Enter “H” level, or “L” level should be fed to MRB and EN/ENB pin.

6. To ensure stable operation of the watchdog function, be sure to add a capacitor at the Cd pin.
The release delay time and watchdog timeout time are affected by the accuracy and temperature characteristics of the Cd pin capacitor.

7. If the Cd pin capacitor is unable to discharge to the ground level during recovery after a power interruption, the release delay may become
noticeably shorter. Exercise caution.

8. The output voltage at detection is determined by the pull-up resistance connected to RESETB pin.
Select the resistance based on the following considerations:

At detection: VRESETB:(VpuII—Up)/(1+RpuII/RON)
Vpull-Up: Voltage after pull-up
Ron “: ON resistance of N-ch driver ( calculated from Vresers/lrsours in €electrical characteristics ) ¢

Example calculation:
When Vin=2.0V 2, Ron=0.3/4.9x10°=61.2) ( MAX. ) . If you wish to make the VRESETB voltage at detection
0.1V or lower with Vpull-Up=3.0V,
Rpull=(Vpull-Up /Vgresete-1)*Ron=(3/0.1-1)x61.2=1.&Q,
and thus to make the output voltage at detection 0.1V or less under the above conditions, the pull-up resistance must be 1.8kQ or higher.

D The smaller Vyy is, the larger Roy becomes.

2 When selecting Vi, calculate using the lowest value of the input voltage range you will use.

3 lrsour: Specified in the electrical characteristics is the value at Ta=25°C. Irsours Varies depending on the ambient temperature.
To select the pull-up resistance taking ambient temperature into account, please calculate Irgour With the MIN. value of the ambient
temperature range of -40°C= Ta =125C.

At release: Vgresers = (Vpull-Up)/(1+Rpull/Rorg)

Vpull-Up: Voltage after pull-up

Rorr: Resistance value 60MQ ( MIN. )

when N-ch driver is OFF (calculated from Vresers/lieax in electrical characteristics)

Calculation example:
If you wish to make Vgesers 5.99V or higher with Vpull-Up=6.0V
Rpull=(Vpull-Up/Vresets-1)*Rorr=(6/5.99-1)x60x10%= 100k Q,

and thus to make the output voltage 5.99V or higher at release under the above conditions, the pull-up resistance must be 100kQ or less.

9. We place importance on improving our products and increasing reliability. However, please design safety into the device and system,
including fail-safe design and post-aging treatment.
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Detect Voltage : Vpg (V)
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XD6130/XD6131

Series

B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Detect, Release Voltage vs. Ambient Temperature
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(2) Detect, Release Voltage vs. Input Voltage
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XD6130/XD6131 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(3) Supply Current vs. Input Voltage
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Output Current : lgggur (MA)

XD6130/XD6131

Series

B TYPICAL PERFORMANCE CHARACTERISTICS

(3) Supply Current vs. Input Voltage (Continued)
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XD6130/XD6131 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(6) Cd Sink Current vs. Ambient Temperature

XD6130,XD6131
Veg=0.7V

5
T .
= Viy=4.5V
< \\\
- _-‘—\__
= 3
g —]
3
O
£ 2
=
= Vi=1.5V
- 1
O

0

50 25 0 25 50 75 100 125 150

Ambient Temperature : Ta (°C)

(7) Release Delay Timel vs. Ambient Temperature
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XD6130/XD6131

Series
B TYPICAL PERFORMANCE CHARACTERISTICS
(9) Watchdog Timeout Period vs. Ambient Temperature
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(10) WD High Level Threshold Voltage vs. Ambient Temperature
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XD6130/XD6131 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(12) MRB High Level Threshold Voltage vs. Ambient Temperature
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(14) EN High Level Threshold Voltage vs. Ambient Temperature
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(16) ENB High Level Threshold Voltage vs. Ambient Temperature
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(13) MRB Low Level Threshold Voltage vs. Ambient Temperature
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MRB Pull-up Resistance : Ryrg (KQ)

XD6130/XD6131

Series
(18) MRB Pull-up Resistance vs. Ambient Temperature (19) EN Pull-up Resistance vs. Ambient Temperature
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XD6130/XD6131 series

B PACKAGING INFORMATION

For the latest package information go to, www.torexsemi.com/technical-support/packages

PACKAGE

OUTLINE / LAND PATTERN

THERMAL CHARACTERISTICS

SOT-26

SOT-26 PKG

Standard Board

SOT-26 Power Dissipation
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https://www.torexsemi.com/technical-support/packages/
https://www.torexsemi.com/file/SOT-26/SOT-26-pkg.pdf
https://www.torexsemi.com/file/SOT-26/SOT-26-pd.pdf

XD6130/XD6131

Series

B MARKING RULE

@ XD6130 series

SOT-26

@O represents products series.
MARK PRODUCT SERIES
5 XD6130******.Q)

@@ represents type of detector and detect voltage.

DETECT
MARK VOLTAGE (V) TYPE PRODUCT SERIES
16 1.6 XD6130A161MR-Q
22 2.2 XD6130A221MR-Q
23 2.3 XD6130A231MR-Q
24 2.4 XD6130A241MR-Q
29 2.9 XD6130A291MR-Q
30 3.0 A XD6130A301MR-Q
31 3.1 XD6130A311MR-Q
44 4.4 XD6130A441MR-Q
45 4.5 XD6130A451MR-Q
46 4.6 XD6130A461MR-Q

*For another marking rule of detect voltage, please contact your local Torex sales office or representative.

represents production lot number

01~09, 0A~0Z, 11~9Z,A1~A9, AA~AZ, B1~ZZ in order.
(G, 1,3, 0, Q, W excluded)

* No character inversion used.

TOIREX
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XD6130/XD6131 series

B MARKING RULE

@XD6131 series
SOT-26 @ represents products series.
MARK PRODUCT SERIES
IEI IZI 5 XDB131******.()
@ @® represents type of detector and detect voltage.
DETECT

MARK VOLTAGE (V) TYPE PRODUCT SERIES
A6 1.6 XD6131A161MR-Q
B2 2.2 XD6131A221MR-Q
B3 2.3 XD6131A231MR-Q
B4 24 XD6131A241MR-Q
B9 2.9 XD6131A291MR-Q
CO 3.0 A XD6131A301MR-Q
C1 3.1 XD6131A311MR-Q
D4 4.4 XD6131A441MR-Q
D5 4.5 XD6131A451MR-Q
D6 4.6 XD6131A461MR-Q
E6 1.6 XD6131B161MR-Q
F2 2.2 XD6131B221MR-Q
F3 2.3 XD6131B231MR-Q
F4 2.4 XD6131B241MR-Q
F9 2.9 B XD6131B291MR-Q
HO 3.0 XD6131B301MR-Q
H1 3.1 XD6131B311MR-Q
K4 4.4 XD6131B441MR-Q
K5 4.5 XD6131B451MR-Q
K6 4.6 XD6131B461MR-Q

*For another marking rule of detect voltage, please contact your local Torex sales office or representative.

represents production lot number
01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ in order.
(G, 1,3, 0, Q, W excluded)
* No character inversion used.
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XD6130/XD6131

Series

The product and product specifications contained herein are subject to change without notice to
improve performance characteristics. Consult us, or our representatives before use, to confirm that
the information in this datasheet is up to date.

The information in this datasheet is intended to illustrate the operation and characteristics of our
products. We neither make warranties or representations with respect to the accuracy or
completeness of the information contained in this datasheet nor grant any license to any intellectual
property rights of ours or any third party concerning with the information in this datasheet.

Applicable export control laws and regulations should be complied and the procedures required by
such laws and regulations should also be followed, when the product or any information contained in
this datasheet is exported.

The product is neither intended nor warranted for use in equipment of systems which require
extremely high levels of quality and/or reliability and/or a malfunction or failure which may cause loss
of human life, bodily injury, serious property damage including but not limited to devices or equipment
used in 1) nuclear facilities, 2) aerospace industry, 3) medical facilities, 4) automobile industry and
other transportation industry and 5) safety devices and safety equipment to control combustions and
explosions, excluding when specified for in-vehicle use or other uses.

Do not use the product for in-vehicle use or other uses unless agreed by us in writing in advance.

Although we make continuous efforts to improve the quality and reliability of our products;
nevertheless Semiconductors are likely to fail with a certain probability. So in order to prevent personal
injury and/or property damage resulting from such failure, customers are required to incorporate
adequate safety measures in their designs, such as system fail safes, redundancy and fire prevention
features.

Our products are not designed to be Radiation-resistant.

Please use the product listed in this datasheet within the specified ranges.

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this datasheet may be copied or reproduced unless agreed by Torex
Semiconductor Ltd in writing in advance.

TOREX SEMICONDUCTOR LTD.

TOIREX
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