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XD6130/XD6131 +y—x

W& R 75E
ORTFEIL—I

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%
®®-@ *» Package (Order Unit) MR-Q SOT-26 (3000pcs/Reel)()

(0 “Q"(F, AEC-Q100. /N\AS LV &F U FEL ) —D EU RoHS RIGHATY
(2 SOT-26 ) —/LIFHRBEIREE THET SN EFT

XD6131D2Q@B®-D

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

D “Q’l&. AEC-Q100. /\ASV&F U FELI—HMD EU RoHS i E R TS,
(2 SOT-26 J—ILILBA B IREETHAISNET,

Part No. TYPE Detect Part No. TYPE Detect
Voltage Voltage
XD6130A161MR-Q 1.6V XD6131A161MR-Q 1.6V
XD6130A221MR-Q 2.2V XD6131A221MR-Q 2.2V
XD6130A231MR-Q 2.3V XD6131A231MR-Q 2.3V
XD6130A241MR-Q 2.4V XD6131A241MR-Q 2.4V
XD6130A291MR-Q MRB pin With 2.9V XD6131A291MR-Q EN pin With 2.9V
XD6130A301MR-Q pull-up resistor 3.0V XD6131A301MR-Q pull-up resistor 3.0V
XD6130A311MR-Q 3.1V XD6131A311MR-Q 3.1V
XD6130A441MR-Q 4.4V XD6131A441MR-Q 4.4V
XD6130A451MR-Q 4.5V XD6131A451MR-Q 4.5V
XD6130A461MR-Q 4.6V 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

FHOREEEEEZSNAE S FEAERBLTTERVAHE TS, 1.6V~5.0V OFHETRERRETY .
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vSS RESETB vSS RESETB
MRB vIN EN V\N
/ENB
SOT-26 SOT-26
(TOP VIEW) (TOP VIEW)
XD6130 ¥)—X XD6131 +1)—X
L L =M
W i & BA
XD6130 21)—X
PIN NUMBER
PIN NAME FUNCTIONS
SOT-26
1 wD Watchdog Input
2 MRB Manual Reset Input
3 VIN Power Input
4 RESETB Reset Output
5 Vss Ground
6 cd Adjustable Pin for Release Delay
Time/Watchdog Timeout
XD6131 L1)—X
PIN NUMBER
PIN NAME FUNCTIONS
SOT-26
1 WD Watchdog Input
5 EN Watchdog ON/OFF Control (XD6131A)
ENB Watchdog ON/OFF Control (XD6131B)
VIN Power Input
RESETB Reset Output
Vss Ground
6 cq Adjustable Pin for Release Delay
Time/Watchdog Timeout
TOIREX
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Vin 2 VEN ™ Vwp © VRreseTs 7
H
H H L /R ERRYR T (HoLoH---)
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LeH H
H H
*1 L
L
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3)XD6131B 1)—X

Vin 2 Veng Vwp VReseTs 7
H
H L L RH/ERBRERRYES (HHL-H- )
OPEN
LeH H
H H H
L L *1 L
H L

*1: WD O£ THH/REEEL (Vwo=H, L, OPEN, H-L, L—H)
*2: Vin=H [EERBRERELLERT
V=L [FEEERELUTERT
*3: Vmre=H 1% MRB High Level Voltage #%& 3
Vwure=L [& MRB Low Level Voltage &3,
XD6130 2')—X[E MRB i FAREBTTILT7YTINTNET DT, MR #EEZFEALLLVE S (X MRB=OPEN THERTEEY,
*4: Ven=H (& EN High Level Voltage &9,
Ven=L [& EN Low Level Voltage %9
XD6131A )—X[& EN SFARBTI LTy TINTHEYET DT, WD #EEEERT SHRIE EN=OPEN THERTEET,
*5: Veng=H [& ENB High Level Voltage #%& ¥,
Vens=L [& ENB Low Level Voltage #& ¥
XD6131B 1)—X[& ENB S FAREBTT LA I SN TEYET DT, WD #aEEER 3 5FR 1L ENB=OPEN THERTEET,
*6: Vwp=H I& WD High Level Voltage #%& ¥,
Vwo=L I WD Low Level Voltage &9,
*7: Vresers=H I$EERIKREE R T,
Vresere=L [TRHIKEEZ R T,
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XD6130/XD6131

)—=X
B i KER
XD6130 1)—X
PARAMETER SYMBOL RATINGS UNITS
Input Voltage ViN -0.3~7.0 Vv
WD Input Voltage Vwb -0.3~7.0 \%
MRB Input Voltage VvRB -0.3~7.0 \%
Cd Pin Voltage Ve -0.3 ~ Vin+0.3 or 7.0¢") \Y;
Output Voltage VRESETB -0.3~7.0 \%
Cd Pin Current lcd 10 mA
Output Current lout 30 mA
Power Dissipation 250
(Ta=25°C) SOT-26 P 600 (40mm x 40mm 1EHEHHR) (2 mw
Operating Ambient Temperature Topr -40 ~ 125 °C
Storage Temperature Tstg -65~ 125 °C
BEEBEERIT Vss ZHELT D,
) JRKEIE Vint0.3V & 7.0V WFRAMELVAIZARYET,
() EREEROHFBREDSET —RLLGYET . REFHIHBTREAOEREZISHETE,
XD6131 1)—X
PARAMETER SYMBOL RATINGS UNITS
Input Voltage ViN -0.3~7.0 \Y
WD Input Voltage Vwb -0.3~7.0 \%
EN/ENB Input Voltage VeN/VEns -0.3~7.0 \
Cd Pin Voltage Ved -0.3 ~ Vin+0.3 or 7.0¢1) \Y
Output Voltage VRESETB -0.3~7.0 \%
Cd Pin Current lcd 10 mA
Output Current lout 30 mA
Power Diss(i)pation SOT-26 pq 250 _ "y
(Ta=25°C) 600 (40mm x 40mm {ZHEEAR) (2
Operating Ambient Temperature Topr -40 ~ 125 °c
Storage Temperature Tstg -65~ 125 °c
BEEBEERIT Vss ZHELT D,
) JZKEE Vn+0.3V & 7.0V WEFNRAIMEWLAIZHYVET,
() EREEROHFBREDSET —RLLGYET . REFHFIHBTREAOEREZISHETE,
TOIREX
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XD6130/XD6131 +y—x

BEJBFE

XD6130 ¥1J—X

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 1.5 - 6.0 \%
. Vorm) Vorm) Vorm) Vor)
Detect Volt Y Vorm(M=1.6~5.0V V V \%
elect vottage PFL oFm) x0.99 | ™ | x1.01 | x0975 | "™ | x1.025
Temperature AVoe/ O]
peratur "1 L40°Cc<Topr<125°C ; +50 ; ; +50 ; opm FC
Characteristics | (ATopr-Vor)
Hysteresis v Vort VorL Vort VorL Vort VorL v
Width e x0.04 | x0.05 | x0.06 | x0.03 | x0.05 | x0.07
Vin=Vprm x0.9 - 8.1 12.1 - 8.1 14.0
Supply Current Iss BT uA @
Vin=Vorm *x1.1 - 9.8 12.6 - 9.8 13.6
Vin=1.5V 2.6 3.5 - 14 3.5 -
N-ch. Vin=2.0V(2 4.9 6.0 - 3.0 6.0 -
OUtpUt Current IRBOUT * mA ®
Vresers=0.3V | Vy=3.0v(® 9.2 10.3 - 5.8 10.3 -
Vin=4.0V4 12.3 13.8 - 7.7 13.8 -
Leak Current ILeak V|N=6.0V,VRESETB=6.0 - 0.01 0.1 - 0.01 1 A @
Cd Pin Sink Current leg Vin=1.5V, Vce=0.7V 530 770 - 295 770 - H
Release Delay
. . tori Vin=1.5V—-Vormx1.1, Cd=0.01 4 F 8.5 10.0 11.5 7 10.0 12
Time1¢®
Release Delay
i N tor2 V|N=VDF(T)X1.1, Cd=0.01uF 0.85 1.0 1.15 0.7 1.0 1.2 ms
Time2(® 5
Watchdog Timeout Vin=Vorm*1.1,
A two 8.5 10.0 11.5 7 10.0 12
Period™ Cd=0.01uF,WD=Vss
Detect Delay
Time'® tor V\N=VDF(T)X1 -1 .5V, Cd=0.01 u F - 10.0 50 - 10.0 100 us
Vin=6.0V, Cd=0.01uF
Watchdog t Appl Ise fi 6.0V to OV 100 100
ulse from 6. 0 - - - - ns
Pulse Width won | APPY puise
to the WD pin.
Watchdot Vorm X 1.1=Vin=6.0V,
_ g Vivor orm " Vinx0.7 | - 6 Vix0.7 | - 6 Vv ®
High Level Voltage Cd=0.01uF
Watchdog VDF(T) x1.1=Vin=6.0V,
VWDL 0 - V|Nx0.3 0 - V|Nx0.3 \%
Low Level Voltage Cd=0.01uF
Watchdog
) Rwo Vwp=6.0V, Rwp=Vwo/lwp 280 550 1100 220 550 1350 kQ @
Pull-down Resistance
MRB High Level
VMRH 1.3 - Vin 1.3 - Vin \%
Voltage V 1.1=ViN=6.0V
X . = = .
MRB Low Level oFm a
VurL 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=V/Iurs
V|N=6.0V,
MRB t Appl Ise fi 6.0V to OV 1.0 1.0
ulse from 6. 0 . - - . - - s
Pulse Width VRN pply puise T H
to the MRB pin.

AITE & HIZ WD 5F. MRB S5 FOREN WG E . A —T T 5,

('1)VDF(T):§EE1‘§H:II€EE1E

2V pem >2.0V DEZ D H,

3V pem>3.0V DEZDH,

COVpem >4.0V D Z D H,

(O MRBREEITEL. Uy NG F(RESETB) AN HERRR BT 5 FE CTORERE, MRIREE (Vor) =R BE (Vor )*ER TS RME(Vhvs)
(OWD=Vss DEHTIAYFREVT AL LT IMIKY, Yy AHFI R B IREN SRR EE(C/E D E TO IR,

(MWD=Vss D EH Tty DinF O ERIKEN SREIKRE(C/ 5 FE TO RS,

O+ FRYT A LT IEEPIC VnEEEL. VD REBEEISELTH S £y A F AR EIRRE(CI 5 FE TORERE,
(9.40°C=Ta=<125°COME(EILREFHELLYET,
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XD6130/XD6131

)=
S5F— K
BESHEE
XD6131A 21)—X
Ta=25°C -40°C=Ta=125°C(1?
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 Volt \Y Vorm! P=1.6~5.0V V \Y \Y
elect Vollage oL | Yorm x0.99 | T | x1.01 | x0975 | ™ | x1.025
Temperature NV @
peratur " | 40°Cc<Topr=125°C - +50 ; - +50 A e
Characteristics | (ATopr+Vpr)
Hysteresis v VorL VorL VorL Vore Vor Vore v
Width e x0.04 | x0.05 | x0.06 | x0.03 | x0.05 | x0.07
Vin=Vorm %0.9 - 8.1 12.1 - 8.1 14.0
Supply Current Iss EN=L(? - 25 3.5 - 25 5.0 uA @
Vin=Vormx1.1
EN=H - 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=4.0V4 12.3 13.8 - 7.7 13.8 -
Leakage Current ILeak V|N=6.0V, VRESETB=6-OV - 0.01 0.1 - 0.01 A @
Cd Pin Sink Current leq Vin=1.5V, Vcq=0.7V 530 770 - 295 770 - H
Release Delay
) . tor1 Vin=1.5V—-Vpem X 1.1, Cd=0.01 u F 8.5 10.0 11.5 7 10.0 12
Time1(®
Release Delay
. " tore VIN:VDF(T) X 11, Cd=0.01 M F 0.85 1.0 1.15 0.7 1.0 1.2 ms
Time2(" ®
Watchdog Timeout Vin=Vorm X 1.1,
o two 8.5 10.0 11.5 7 10.0 12
Period® Cd=0.01 ¢ F, WD= Vgs
Detect Delay
o tor Vin=Vorm X 1.1-1.5V, Cd=0.01 4 F - 10.0 50 - 10.0 100 us
Time(™
Vin=6.0V, Cd=0.01pF
Watchdog ¢ Apply pulse from 6.0V to OV | 100 100
ulse from 6.0V to - - - - ns
Pulse Width o PRIy puse:
to the WD pin.
Watchdo Voem X 1.1=Vin=6.0V,
. S Vio orm " Vnx0.7 | - 6 | V<07 | - 6 Vv ®©
High Level Voltage Cd=0.01uF
Watchdog VDF(T) x1.1=5Vin=6.0V,
VWDL 0 - V|Nx0.3 0 - V|Nx0.3 \%
Low Level Voltage Cd=0.01uF
Watchdog
Pull-down Rwp Vwp=6.0V, Rwo=Vwo/lwo 280 550 1100 220 550 1350 kQ @
Resistance
EN High Level Voltage Venn 1.3 - Vin 1.3 - Vin \%
VDF(T)X 11 §V|N =6.0V
EN Low Level Voltage VenL 0 - 0.45 0 - 0.45 \%
_ Vin=6.0V,Ven=0V, ©)
EN Pull-up Resistance Ren 300 800 1200 230 800 1420 kQ
Ren=Vin/len

*BAIE LI WD iiF. EN I FORENBWER . A—T e 5,

('1)VDF(T)ZEQE*§H!E€E1_§O

(2EN=L B, Ren ISHIN B ERE RS,

N ey >2.0V DELEDH

CNpery>3.0V DEEDH,

(N pery>4.0V DELE D,

OV BERBREEITEL. )y AR F(RESETB)WERIREEISET 2 FE TO R, fRIREE (Vor) =B BIE (Vor )+ER T RTB(Vhys)
(DWD=Vss DEHTIOAYFREVT AL LT IMIKY, VY AGRFNREBERISELTHOSERETISET 5ETORRM,
(OWD=Vss DEH Ty NIHF O EREEISEL T SREBEISET HFE TR,

Oy FRYT A LT IEEPIC VnEEEL VnDIREBEEISELTH S By AR FAREERICET HFETORM,
(1940°C=Ta=125°CORIEBEIFEREFHELTYET

TOIREX
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XD6130/XD6131 +y—x

BEJBFE

XD6131B ¥1)—X

Ta=25°C -40°C=Ta=125°C(1?
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 V Vorm(M=1.6~5.0V V V Y,
9 ort orm x099 | Tl x1.01 | x0.975 | "7 | x1.025
Temperature AV @
peratur o -40°C<Topr=125°C - +50 - - 50 - ppm /C
Characteristics (ATopr+Vor)
V Vv V Vv V Vv
Hysteresis Width Vivs DFL DFL DFL DFL DFL DFL v
x0.04 | x0.05 | x0.06 x0.03 | x0.05 | x0.07
Vin=Vor(m) x0.9 - 8.1 12.1 - 8.1 14.0
Supply Current Iss ENB=H(2 - 25 3.5 - 2.5 5.0 pA ®
Vin=Vprm*1.1
ENB=L - 9.8 12.6 - 9.8 13.6
Vin=1.5V 2.6 3.5 - 14 3.5 -
N-ch. Vin=2.0V(2 49 6.0 - 3.0 6.0 -
Output Current IrsouT " mA ®
Vgresers=0.3V Vin=3.0v(® 9.2 10.3 - 5.8 10.3 -
Vin=4.0V(4 12.3 13.8 - 7.7 13.8 -
Leakage Current ILeak V|N=6.0V, VRESETB=6-0V - 0.01 0.1 - 0.01 A @
Cd Pin Sink Current leg Vin=1.5V, V=07V 530 770 - 295 770 - H
Release Delay
. » tDR1 V|N=1 .5V—’VDF(T) X 11, Cd=0.01 u F 8.5 10.0 11.5 7 10.0 12
Time1(®)
Release Delay
Timez(“7) tDRZ V|N=VDF(T)X 11, Cd=0.01 u F 0.85 1.0 1.15 0.7 1.0 1.2 ms
. ®
Watchdog Timeout Vin=Vorm X 1.1,
T twp 8.5 10.0 11.5 7 10.0 12
Period® Cd=0.01u F, WD= Vsgs
Detect Delay
. tor Vin"Vorm X 1.1—1.5V, Cd=0.01 ¢ F - 10.0 50 - 10.0 100 us
Time™®
Vn=6.0V, Cd=0.01uF
Watchdog t Appl Ise fi 6.0V to OV t 100 100
ulse from 6.0V to 0 - - - - ns
Pulse Width WoiN PP U
the WD pin.
Watchdot Vorm X 1.1=Vin=6.0V,
_ g Vion PFm '“ Vax07 | - 6 | Vax07 | - 6 v ®
High Level Voltage Cd=0.01uF
Watchdol Vorm X 1.1=Vin=6.0V,
9 VivoL Prm " 0 - | vx0.3 0 - | vx03 | v
Low Level Voltage Cd=0.01uF
Watchdog
Pull-down Rwp Vwp=6.0V, Rwo=Vwp/lwp 280 550 1100 220 550 1350 kQ @
Resistance
ENB ngh Level Voltage VENBH 1.3 - V|N 1.3 - V|N \Y
VDF(T)X1 A §V|N§60V
ENB Low Level Voltage VeneL 0 - 0.45 0 - 0.45 \%
ENB Pull-down ®
. Rens Veng=6.0V, Reng=Vens/lens 300 800 1200 230 800 1420 kQ
Resistance

*BAIE LI WD iiF. EN I FORENBWER . A—T e 5,

('1)VDF(T)ZEEE*§H!E€E1_§O

(2ENB=H B¥. Rens 1SN B BT E RS

(Npery>2.0V DEEDH,

CNpery>3.0V DEEDH,

(N pery>4.0V DELE D,

OV BERBREEITEL . )y AR F(RESETB)WERIREEITET 2 FE TO R, fRIREE (Vor) =B BIE (Vor )+ER T RB(Vhys)
(DWD=Vss DEHTIOAYFREVT AL LT IMIKY, VY AGRFNREBERISELTHOSERETISET S5ETORRM,
(OWD=Vss DEH Ty b NinFHIEREEICELTHORBEERISET HFETORM,

Oy FRYT A LT IEEPIC VnEEEL VnDIREBEEISELTH S By AR FAREERICET HFETORM,
(1940°C=Ta=125°CORIEBEIFEREFHELTYET
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XD6130/XD6131

)=
Al == v
W A 7E [ 2R
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Vin 100k Q
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- 6_,) }E cq RESETB
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hE —
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) °1
T WD Vss T
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CIRCUIT®
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J_f -l Measure !
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XD6130/XD6131 2+ y—x
W A E B B

CIRCUIT®

CIRCUIT®

CIRCUIT®

CIRCUIT®

CIRCUIT®
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MRB/EN/ENB = — -Vnx0.7
——————————— 1 |
cd RESETB i Waveform i — — — -Vinx0.3
------ i Measure ! : : v <
WD Vss ! Point i RESETB | | (Vorm*1.1=ViN=6.0V)
fmmmmmmeees | two |
| |
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RESETB
Iwo Cd
—
wo__ e
r |
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Vin 100k Q
J_ MRB/EN/ENB
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7. BERLSBRMENTHOSHERT PHIC Cd MFBREET FIVRLALETTARAFv—UHETHANGS | BREELSELJECELIELHYETDT
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Detect Voltage : Vpg (V)
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(1) Detect, Release Voltage vs. Ambient Temperature
XD6130,XD6131 (Vg ry=1.6V) XD6130,XD6131 (Vper)=3.0V)
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(2) Detect, Release Voltage vs. Input Voltage
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Input Voltage : Vi (V) Input Voltage : V (V)
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(3) Supply Current vs. Input Voltage

XD6130 (Vprp=1.6V)

XD6130 (Vprr)=3.0V)

20 \ \ 20 ‘
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- XD6131 (Vprm=5.0V)
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(3) Supply Current vs. Input Voltage (Continued)

- XD6131 (Vpgm=3.0V)
XD6131 (Vpg(r=1.6V) @ EN=Vgs (XD6131A)
EN=Vgs (XD6131A) ENB=V,, (XD6131B)
ENB=V,, (XD6131B) 10 : :
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Input Voltage: V| (V)
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Input Voltage: V\ (V)
(4) Output Current vs. Vresets (5) Output Current vs. Input Voltage
XD6130,XD6131 XD6130,XD6131
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— — /
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Release delay Time1 : tpgy (Ms)
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(6) Cd Sink Current vs. Ambient Temperature

XD6130,XD6131
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Ambient Temperature : Ta (°C)

(7) Release Delay Time1 vs. Ambient Temperature

XD6130,XD6131
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Ambient Temperature : Ta (°C)
(8) Release Delay Time2 vs. Ambient Temperature
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(9) Watchdog Timeout Period vs. Ambient Temperature
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(10) WD High Level Threshold Voltage vs. Ambient Temperature
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(11) WD Low Level Threshold Voltage vs. Ambient Temperature

XD6130,XD6131
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(12) MRB High Level Threshold Voltage vs. Ambient Temperature

XD6130A
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MRB HighLevel Threshold Voltage : Vygy (V)
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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

XD6131B
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Ambient Temperature : Ta (°C)

(13) MRB Low Level Threshold Voltage vs. Ambient Temperature

XD6130A
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I
06 V=176V

MRB LowLevel Threshold Voltage : Vg, (V)
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(15) EN Low Level Threshold Voltage vs. Ambient Temperature

XD6131A
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(17) ENB Low Level Threshold Voltage vs. Ambient Temperature

XD6131B
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MRB Pull-up Resistance : Rygg (kQ)

XD6130/XD6131
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(18) MRB Pull-up Resistance vs. Ambient Temperature (19) EN Pull-up Resistance vs. Ambient Temperature
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(20) ENB Pull-down Resistance vs. Ambient Temperature (21) WD Pull-down Resistance vs. Ambient Temperature
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