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XC6133 Series —

Delay capacitor adjustable voltage detectors with sense pin isolation

ETR02030-001

B GENERAL DESCRIPTION

The XC6133 series are ultra-small delay capacitor adjustable type voltage detectors that have high accuracy and sense pin
isolation. High accuracy and a low supply current are achieved by means of a CMOS process, a highly accurate reference
power supply, and laser trimming technology.

The sense pin is isolated from the power input pin to enable monitoring of the voltage of another power supply. Output can be
maintained in the detection state even if the voltage of the power supply that is monitored drops to OV. The sense pin is also
suitable for detecting high voltages, and the detection and release voltage can be set as desired using external resistors.

An internal delay circuit is also provided. By connecting a capacitor to the Cd/MRB pin, any release delay time and detect
delay time can be set, and the pin can also be used as a manual reset pin.

BAPPLICATIONS BFEATURES

o] ting Ambient T t :-40°C~+125°C
@ Microcontroller reset. an.d malfunction monitoring ng::t::g v;TtaIgg ratssr;ﬂepera ure DUy
@Battery voltage monitoring Detect voltage range :1.0V~5.0V

1 £18mV(Vor<1.5V)

1 +1.2%(1.5V=Vpr=3.0V)
: £1.5%(3.1V=Vpr=5.0V)
1 £36mV(Vor<1.5V)

1 +2.7%(1.5V=Vpr=3.0V)
: £3.0%(3.1V=Vpr=5.0V)
: +50ppm/°C(TYP.)

: Vbrx5.0%(TYP.)

1 1.28uA(TYP.)

Vin=1.6V (At detection)

: 1.65uA(TYP.)
Vin=6.0V(At release)

@ System power-on reset Detect voltage accuracy

@Power failure detection (Ta=25"C)

Detect voltage accuracy
(Ta=-40~125°C)

Temperature Characteristics
Hysteresis width
Low supply current

Manual reset function

Output type
Output logic
Delay capacitance pin

: Yes (For details, refer to

FUNCTION CHART)

: CMOS or Nch open drain
1 H level or L level at detection
: Release delay / detection delay

can be set in 5 time ratio options
(For details, refer to Selection Guide).
: USP-6C,SOT-26
: EU RoHS compliant, Pb free

Packages
Environmentally friendly

B TYPICAL APPLICATION CIRCcUIT EMTYPICAL PERFORMANCE
CHARACTERISTICS

VDD2 VIN=3.3V, VSEN=0.72V—0.88V
< XC6133C08DMR-G Cd=0.1 ¢ F. Rp=288k Q (tDR=20ms)
VDD1 ’ 210
T 20.8
VDD ~ 206
VR or DCDC U P N
e Roul | s 2T
RESET g —
CdMRB RESET ® > RESETB :f 200
RESET |6 Cd RESETB 8 198
INPUT E s
T Sw TT VSS ;™
| K

19.2

77 19.0

-50 25 0 25 50 75 100 125 150

(*1.Unused for the CMOS output products)

Ambient Temperature : Ta (°C)
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XC6133 Series

BBLOCK DIAGRAMS

(1)XC6133C Series A/B/C/DIL type (RESET OUTPUT: CMOS/Active High)

Vsen

l Rsen=RA+RB+RC

DELAY/

cdMrB[X]

x

M5

M4

— X RESET

ﬁ

* Diodes inside the circuit are an ESD protection diode and a parasitic diode.

(2)XC6133C Series E/F/H/K/M type (RESETB OUTPUT: CMOS/Active Low)

Vsen

l Rsen=RA+RB+RC

M

M

Rp

Rn

DELAY/
MRB
CONTROL
BLOCK

cdMrB[X]

x

M5

M4

a

a

< RESETB

RN 0 & 7y

* Diodes inside the circuit are an ESD protection diode and a parasitic diode.

2/28



XC6133

Series
W BLOCK DIAGRAMS (Continued)
(3)XC6133N Series A/B/C/D/L type (RESET OUTPUT: Nch open drain/Active High)
Vsen
Vin % *—
l Rsen=RA+RB+RC
DELAY/

MRS RESET

cdMrB[X]

x

kL

M3
Rp
CONTROL
< BLOCK
M "

o %VSS

* Diodes inside the circuit are an ESD protection diode and a parasitic diode.

(4)XC6133N Series E/F/H/K/M type (RESETB OUTPUT: Nch open drain/Active Low)

Vsen

Vin ﬁ * *
l Rsen=RA+RB+RC

DELAY/
MRB

cdMrB[X]

x

M4

RESETB

M3
Rp
CONTROL
- BLOCK
M2 "

*——o %VSS

* Diodes inside the circuit are an ESD protection diode and a parasitic diode.

TOIREX
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XC6133 Series

BPRODUCT CLASSIFICATION

@®Ordering Information

XC6133D2B@BE®-I) "

DESIGNATOR ITEM SYMBOL DESCRIPTION
C CMOS output
©) Output Configuration
N Nch open drain output
@3 Detect Voltage 10~50 e.g. 1.0V - @=1, @=0
@ TYPE A~M Refer to Selection Guide
] MR-G SOT-26 (3,000pcs/Reel)
®e-@M Packages (Order Unit)
ER-G USP-6C (3,000pcs/Reel)

() The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

@ Selection Guide

TYPE RESET/RESETB OUTPUT DELAY(Rp:Rn) HYSTERESIS
A Active High(2) 1:0 144kQ:0Q 5.0%(TYP)
B 1 1:0.125 144kQ:18kQ 1
C 1 1:1 144kQ : 144kQ 1
D 1 2:1 288kQ: 144kQ 1
L 1 0.076:1 11kQ:144kQ 1
E Active Low("? 1:0 144kQ:0Q 1
F 1 1:0.125 144kQ:18kQ 1
H 1 1:1 144kQ: 144kQ 1
K 1 2:1 288kQ: 144kQ 1
M 1 0.076 : 1 11kQ : 144kQ 1

(2) “Active High” is H level when detection occurs, and “Active Low” is L level when detection occurs.
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XC6133

Series

BPIN CONFIGURATION

@A/B/C/DIL type

CdMRB  Vss

o] [l

VIN

@E/F/H/K/M type

RESET

SOT-26

NC

(TOP VIEW)

CdMRB  Vss

o] [s]

VS EN

VIN

RESETB NC

SOT-26

(TOP VIEW)

Vsen 6 [ ] |: 1 NC
Vss 5[ ] ] 2 RESET
CdMRB 4 [] L] 3 Va
USP-6C
(BOTTOM VIEW)
Ve 6 ] E 1 NC
Vss 5[] ] 2 RESETB
CdMRB 4 [ ] RN
USP-6C
(BOTTOM VIEW)

*The dissipation pad for the USP-6C package should be solder-plated in reference mount pattern and metal masking so as to
enhance mounting strength and heat release. If the pad needs to be connected to other pins, it should be connected to Vss (No.

5) pin.

BPIN ASSIGNMENT

PIN NUMBER
PIN NAME FUNCTION
SOT-26 | USP-6C
1 3 ViN Power Input
’ ) RESETB Reset Output (Active Low)(""
RESET Reset Output (Active High)("
3 NC No Connection
6 Vsen Voltage Sense
Vss Ground
6 4 Cd/MRB Adjustable Pin for Delay Time/
Manual Reset

(") Refer to the @ in Ordering Information table.

TOIREX
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XC6133 Series

BFUNCTION CHART

PIN
NAME SIGNAL STATUS
L Forced Reset
Cd/MRB H For details, refer to " Function Chart "
OPEN Normal Operation

@Function Chart

1.6V=ViNnZ=6.0V

Transition of Vreser Condition | Transition of Vresete Condition
VseN VcdMRB
TYPE:A/B/C/D/L TYPE:E/F/H/IKIM

VcdMRB= VMRL Reset (High Level)(? Reset (Low Level)(")
Vsen= Vor+VHys . . .

Vedamre Z VMRH Release (Low Level)(') Release (High Level)(?

VcaMrB = VMRL Reset (High Level)(™ Reset (Low Level)(™")

Vsen=Vor — —
VcdMRB= VMRH Undefined® Undefined(®

) CMOS output: Vin x 0.1 or less, N-ch open drain output, pull-up voltage x 0.1 or less.
(2 CMOS output: Vin x 0.9 or higher, N-ch open drain output, pull-up voltage x 0.9 or higher.
(3) For details, refer to page 16 <Manual reset function>.

BABSOLUTE MAXIMUM RATINGS

Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN -0.3~+7.0 \%
Vsen Pin Voltage Vsen -0.3~+7.0 \
Cd/MRB Pin Voltage Vcamrs -0.3~+Vn+0.3 or +7.0C" \Y
XC6133C2 -0.3~+Vin+0.3 or +7.0C" Y
Output Voltage - VReseTe | VRESET
XC6133N3) -0.3~+7.0 \Y,
Cd/MRB Pin Current lcavrB +5.0 mA
XC6133C2 +50 mA
Output Current - IrRBOUT Irout
XC6133N3) +50 mA
SOT-26 250 mwW
Power Dissipation Pd
USP-6C 100 mw
Operating Ambient Temperature Topr -40~+125 °C
Storage Temperature Tstg -55~+125 °Cc

* All voltages are described based on the Vss.
(1) The maximum value should be either Vin+0.3 or +7.0 in the lowest.

(2 CMOS Output

() N-ch Open Drain Output
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XC6133

Series
Ta=25°C -40°C=Ta=125°C("®
PARAMETER SYMBOL CONDITIONS UNITS |CIRCUIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Operating Voltage Vin 1.6 6.0 1.6 6.0 V
Vsen Input Voltage Vsen 0 6.0 0 6.0 V
. Vorm Vorm | Vorm Vorm)
Vorm! M=1.0V~1.4V V| V| Vv
Prm 48mv| O +18mv|-36mV | " l+36mV
. Vbr() Vor) | Vorm Vbr(T)
Detect Volt V Vprm( "=1.5V~3.0V V V
etect vollage oF DF() x0.988| ' °F™ [x1.012|x0.973| > |x1.027 o
Vo (D=3 1V ~5.0V Vorm) v Vorm | Vorm) v Vor(m) v
PR Y |x0.985] 7" [x1.015(x0.970| > [x1.030
Te t AVpr/
empera.ur.e bF -40°C=Topr=125°C - +50 - - +50 - ppm/°C
Characteristics (ATopr * Vpr),
- Vor | Vor | Vor | Vor | Vor | Vor
Hyst Width \Y Vv
ysteresis T s x0.03 | x0.05 | x0.07 | x0.02 | x0.05 | x0.08
Vsen=Vprx0.9V,
- 1.28 | 2.65 - 1.28 | 3.92
Supply Current 1 | Vin=1.6V
upply Curren st
Vsen=Vprx0.9V,
SENTOR - | 136|280 | - | 136|422
V|N=6.0V
pA @
Vsen=Vprx1.1V,
- 132 | 2.75 1.32 | 4.26
Supply Current 2 | Vin=1.6V -
upply Curren ss2
Vsen=Vorx1.1V,
SENTOR - | 165|325 | - | 165 | 497
V|N=6.0V
SENSE Resistance Rsen Vin=6.0V,Vsen=6.0V E-102 - E-2(2) - MQ ©)
Release Delay
Vin=6.0V,Vgen=6.0V,
Resistance NOOVVsen=0.0V. 1 130 | 144 | 158 | 122 | 144 | 166
Veamrs=0V
(TYPE:A/B/C/E/F/H)
Release Delay
Vin=6.0V,Vsen=6.0V,
Resistance Rp '” SEN 259 | 288 | 317 | 245 | 288 | 331
Veamrs=0V
(TYPE:D/K)
Release Delay
Vin=6.0V,Vgen=6.0V,
Resistance " SEN 83 | 1 | 184 | 76 | 11 | 200 | kQ @
Veamre=0V
(TYPE:L/M)
Detect Delay
Vin=6.0V,Vsen=0V,
Resistance " SEN 130 | 144 | 158 | 122 | 144 | 166
Veamre=6.0V
(TYPE:C/D/H/K/L/IM) R
n
Detect Delay
. V|N=6.OV,VSEN=OV,
Resistance 16.8 18 19.1 | 16.2 18 19.8
Vcamre=6.0V
(TYPE:B/F)
V|N=6.0V,
Release Delay Time(® tbro Vsen=Vprx0.9V— - 20 102 - 20 136
Voex1.1V
S
V|N=6.0V, H @
Detect Delay Time(*“) tDFO VSEN=VDFX1 AV— - 20 82 - 20 116
Voex0.9V

Unless otherwise specified in measurement conditions, Cd/MRB pin is open.

" Vprry:Nominal detect voltage

(2 For Vy conditions, refer to SPEC TABLE (p.10).

(3 RESETB product: Time from when the Vsen pin voltage reaches the release voltage until the reset output pin reaches 5.4V(Vi\x90%).
RESET product: Time from when the Vsen pin voltage reaches the release voltage until the reset output pin reaches 0.6V(Vinx10%)
Release voltage(Vpr)=Detect voltage(Vpr)+Hysteresis width(Vyys).

(Y RESETB product: Time from when the Vsen pin voltage reaches the detect voltage until the reset output pin reaches 0.6V (Vinx10%).
RESET product: Time from when the Vsen pin voltage reaches the detect voltage until the reset output pin reaches 5.4V (Vinx90%).

% The ambient temperature range (-40°C=Ta=1257C) is a design Value. TOIREX
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XC6133 Series

BELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C -40°C=Ta=125°C("
PARAMETER SYMBOL CONDITIONS UNITS | CIRCUIT
MIN. TYP. | MAX. | MIN. | TYP. | MAX.
Vsen=Vprx0.9V,
Nch. VRESETB=0-3V
Vin=1.6V 1.9 3.4 - 0.7 3.4 -
Vin=2.0V 4.2 6.0 - 2.0 6.0 -
IrBOUTN
Vin=3.0V 8.6 10.5 - 4.3 10.5 -
Vin=4.0V 12.7 141 - 6.2 141 -
RESETB Vin=5.0V 15.6 17.0 - 7.3 17.0 - mA
Output Current Vin=6.0V 178 | 192 | - 81 | 192 | -
Vsen=Vorx1.1V,
Pch.
Vresers=Vin-0.3V
lkesoure |1y =16V - 1.2 | 07 - -1.2 | -0.48
Vin=3.0V - -3.0 -2.5 - -3.0 -1.1
Vin=6.0V - -4.9 -4.4 - -4.9 -2.5
Vsen=Vorx1.1V,
Nch. VRESET=0-3V
Vin=1.6V 1.9 3.4 - 0.7 34 -
Vin=2.0V 4.2 6.0 - 2.0 6.0 - ®
IrouTn
Vin=3.0V 8.6 10.5 - 4.3 10.5 -
Vin=4.0V 12.7 141 - 6.2 141 -
RESET
Vin=5.0V 15.6 17.0 - 7.3 17.0 - mA
Output Current
Vin=6.0V 17.8 19.2 - 8.1 19.2 -
Vsen=Vprx0.9V,
Pch. VRESET=VIN'0-3V
IROUTP V|N=1.6V - -1.2 -0.7 - -1.2 -0.48
Vin=3.0V - -3.0 -2.5 - -3.0 -1.1
Vin=6.0V - -4.9 4.4 - -4.9 -2.5
Vin=6.0V,Vsen=6.0V
lean® | N P SEN ’ - 0.01 | 0.1 - 0.01 | 1.0
RESETB Output Nch. Vresers=6.0V
Leakage Current Vin=6.0V,Vsen=0V
ILEAkP ' ’ - -0.01 - - -0.01 -
Pch. Vresers=0V
MA
. Vin=6.0V,Vsen=0V,
lLeakn® " SEN - 0.01 0.1 - 0.01 1.0
RESET Output Nch. Vreser=6.0V
Leakage Current Vin=6.0V . Veen=6.0V
ILEAkp WA TSENTRATE - -0.01 - - -0.01 -
Pch. VRESET=0V

Unless otherwise specified in measurement conditions, Cd/MRB pin is open.
(6) Max. value is for XC6133N (Nch open drain).
(") The ambient temperature range (-40°C =Ta=125°C) is a design Value.
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XC6133

Series
BMELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C -40°C<Ta<125°C("
PARAMETER | SYMBOL CONDITIONS UNITS [CIRCUIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Cd Pin Sink Current Vin=1.6V,
| Veamre=0.5V, 0.92 1.2 066 | 1.2 A
(TYPE:AE) cd Cd/MRB m @
Vsen=0V
Cd Pin Threshold | Vin:1.6V~6.0V,
Voltage(Release) T Veen=0V—Vpex1.1V
Vinx0.46 | Vinx0.5 |V in%0.54|Vy%0.46 |V yx0.5|V|nx0.54 \Y
Cd Pin Threshold | Vin:1.6V~6.0V,
Voltage(Detect) T2 Veen=Vprx1.1V—0V
MRB High Level Vin:1.6V~6.0V,
V. Vinx0.55 Vin  |Vinx0.55 V. v
Voltage MR Veen=Vorx 1.1V N A ™
®
MRB Low Level Vin:1.6V~6.0V,
OWESVEL 1 Vi N 0 Vinx0.18| 0 Vnx0.18| vV
Voltage VSEN=VDFX1 AV
- Vn:Refer to V-1(10),
tmrin® - 5.0 5.0
MRS Minimum Aoty b rom .
Pulse Width PPy’ P H
tMRIN(’g) Vpex1.1V to OV to the 32.0 32.0
MRB pin.

Unless otherwise specified in measurement conditions, Cd/MRB pin is open.

(8 Specification is guaranteed for types A/B/C/D/L/E/F/H/K/M of the CMOS output product and types E/F/H/K/M of the Nch open drain product.
(%) Specification is guaranteed for types A/B/C/DI/L of the Nch open drain output product.

(19 For V\y conditions, refer to SPEC TABLE (p.10).
(1" The ambient temperature range (-40°C =Ta=125C) is a design Value.

TOIREX
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XC6133 Series

BMELECTRICAL CHARACTERISTICS (SPEC TABLE)

Table of Characteristics by Voltage Setting

NOMINAL DETECT E-1(Ta=25°C) E-2(-40°C=Ta=125%C) V-1
VOLTAGE(V) SENSE Resistance(MQ) SENSE Resistance(MQ) INPUT
VOLTAGE
- MIN. TYP. MIN. TYP. @
1.0 4.2 13.5 3.5 13.5 1.6
1.1 4.9 14.9 4.0 14.9 1
1.2 5.5 16.3 4.5 16.3 T
1.3 6.1 17.7 4.9 17.7 1
14 6.7 19.1 5.4 191 1
15 7.4 20.5 5.8 20.5 Vorx1.1
1.6 8.0 21.8 6.3 21.8 1
1.7 8.6 23.3 6.7 23.3 T
1.8 9.2 24.7 7.2 247 1
1.9 9.9 26.0 7.6 26.0 T
2.0 10.5 27.5 8.1 27.5 1
21 111 28.9 8.6 28.9 1
2.2 18.0 38.3 121 38.3 1
23 17.8 37.6 11.9 37.6 1
2.4 17.5 37.0 11.8 37.0 T
25 17.3 36.5 11.7 36.5 1
2.6 171 36.0 115 36.0 1
2.7 17.0 35.6 11.4 35.6 1
2.8 16.8 35.2 11.3 35.2 1
29 16.7 34.9 11.2 34.9 T
3.0 16.5 34.5 111 34.5 1
3.1 16.4 34.2 11.0 34.2 T
3.2 16.3 34.0 11.0 34.0 1
3.3 16.2 33.7 10.9 33.7 1
3.4 16.1 33.5 10.8 33.5 1
3.5 16.0 33.2 10.8 33.2 1
3.6 15.9 33.0 10.7 33.0 T
3.7 15.8 32.8 10.7 32.8 1
3.8 15.7 32.6 10.6 32.6 1
3.9 15.7 32.5 10.6 32.5 1
4.0 15.6 32.3 10.5 32.3 1
4.1 15.6 32.2 10.5 32.2 T
4.2 15.5 32.0 10.5 32.0 1
4.3 15.4 31.9 10.4 31.9 T
4.4 15.4 31.8 10.4 31.8 1
4.5 15.3 31.7 10.3 31.7 1
4.6 15.3 31.5 10.3 31.5 1
4.7 15.2 31.4 10.3 314 1
4.8 15.2 31.3 10.2 31.3 T
4.9 15.1 31.2 10.2 31.2 1
5.0 151 30.1 10.2 30.1 1
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XC6133

Series
CIRCUIT®D
VIN
Ve 100k Q
1 RESET (Unused for the CMOS output products)
T CdMRB  pESETB
VSS
777"
CIRCUIT®
®
VIN
-
—_ RESET
T CdMRB  peSETR
VSS
777"
CIRCUIT®
VIN
-
e RESET
T CAMRB  pESETR
VSS
777
CIRCUIT®
VIN
7— Vsen
—_ l RESET
T CIMRB  RESETB
[ T VSS
777
*RESET” is A/IB/C/D/L type, and “RESETB” is E/F/H/K/M type.
TOIREX
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XC6133 Series

EMTEST CIRCUITS (Continued)

CIRCUIT®)
VIN
Vsen 100k Q
1 RESET (Unused for the CMOS output products)
-T CdMRB  corth e T e e
""" 1__Wave Form Measure Point _ |
VSS
777
CIRCUIT®
VIN
77 Vsen
— j_ RESET
T CAMRB  RESETB
[ VSS T
777
CIRCUIT®
VIN
VSEN
r— RESET
T CAMRB " ReseTs
T VSS
777
CIRCUIT®
VIN %
Vsen 100k Q
1 CAMRB RESET (Unused for the CMOS output products)
T RESETB
Vss C\—/

77
**RESET” is A/B/C/DIL type, and “RESETB” is E/F/H/K/M type.
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XC6133

Series
BTEST CIRCUITS (Continued)
CIRCUIT®
VIN
Ve 100k Q
. RESET (Unused for the CMOS output products)
- Cd/MRB RESETB
Vss
777
CIRCUIT@®
VIN
Ve 100k Q
e RESET (Unused for the CMOS output products)
- Cd/MRB RESETB [ ¢
""" 1__Wave Fom Measure Point _ |
VSS
777
*“RESET” is A/B/C/DIL type, and “RESETB” is E/F/H/K/M type.
TOIREX
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XC6133 Series

B OPERATIONAL DESCRIPTION

<Basic Operation>
Fig. 1 shows a typical block diagram. Fig. 2 shows the timing chart of Fig. 1.

VR or DCDC
Vsen
Vin % _ g _ _
M3
Rem=RA+RB+RC
M5
= < ' N
P DELAY/
MRB
CONTROL < RESETB
< BLOCK
MeS " M4
V, a
1 "™ cd/mRrB
R I M1 r
RESET | cg T
Sw ':II 1’ . . . . Ji &IQ&

7T
* The XC6133N series (N-ch open drain output) requires a resistor to pull up the output.

Fig. 1: Typical block diagram (Active Low product)

Vsen pin voItage:VSEN(MIN.:0V,MAX.:6.OV)
Release voltage:VprtViys
Detect voltage:Vpr

Cd/MRB pin voltage:Vcamra(MIN.:Vss, MAX.:V|\)

Cd pin threshold voltage:Vrcq1,Vrcdz

Output voltage:Vresers(MIN.:Vss, MAX.:V|\)

Fig. 2: Timing chart of Fig. 1(Vin=6.0V, Active Low)

@In the initial state, a voltage that is sufficiently high (MAX.: 6.0V) with respect to the release voltage is applied to the Vsen pin,
and the delay capacitance Cd is charged up to the power input pin voltage.

The Vsen pin voltage starts to fall, and during the time until it reaches the detect voltage (Vsen>Vor), VreseTs is High level (=Vin).
Note: If the pull-up resistor is connected to a power supply other than the power input pin Vin when using the Nch open drain
output (XC6133N), High level will be the voltage of the power supply to which the pull-up resistor is connected.
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XC6133

Series

B OPERATIONAL DESCRIPTION (Continued)

(@The Vsen pin voltage continues to drop, and when it reaches the detect voltage (Vsen=Vor), the Nch transistor for delay
capacitance discharge turns ON, and discharge of the delay capacitance Cd starts through the delay resistor Rn.

The time from Vsen=Vor until Vresets reaches Low level is the detect delay time tor (the detect time when the capacitor is not
connected to the Cd/MRB pin is toro). The delay capacitance Cd is discharged through the delay resistor Rn when it is above the
threshold voltage of Vrcp2. When it is below the threshold voltage of Vrcp2, the delay capacitance Cd is discharged faster
through the internal built-in low impedance switch.

(@During the time that the Vsen pin voltage is below the detect voltage Vor, the delay capacitance Cd discharges to ground level.
The Vsen pin starts rising again, and during the time until it reaches the release voltage (Vsen<Vor+Vhys), VrResers holds Low
level.

@The Vsen pin voltage continues to rise, and when it reaches the release voltage (Vor+Vhys), the Nch transistor for delay
capacitance discharge turns OFF, and charging of the delay capacitance Cd through the delay resistor Rp starts.

The delay capacitance Cd is discharged through the delay resistor Rp when it is below the threshold voltage of Vrcp1.

When it is above the threshold voltage of Vtcp1, the delay capacitance Cd is discharged faster through the internal built-in low
impedance switch.

®When the Cd/MRB pin voltage reaches V1cq1, VRreseTs changes to High level.
The time from Vsen=Vor+Vhys until the Vresets logic changes is the release delay time tor (the release time when the capacitor
is not connected to the Cd/MRB pin is toro).

®During the time that the Vsen pin voltage is higher than the detect voltage (Vsen>Vor), Vresers holds High level.
The above operation description is for an Active Low detection product.
For an Active High product, reverse the logic of the reset pin.

<High voltage detection circuit example>

High voltage detects battery voltage (+B) which was divided into R1 and R2.
The calculation method for high voltage detection is given below.

For the circuit schematic, refer to Fig. 3: High voltage detection circuit.
Vor(H)=Vor(T)*{(R1+R2)+R2}

Vhys(H)=Vhysx{(R1+R2)+R2}

Vor(H)=Vor(H)+VHys(H)

Example 1: For detecting 12.0V (+B: Battery voltage), R1=220kQ and R2=20kQ are set to divide the battery voltage
and the Vsen pin voltage is set to Vor(T)=1.0V.
The release voltage Vor(T)=1.05V(TYP.) and Vuys=Vor(T) -Vor(T)=0.05V(TYP.) are pre-set inside the IC.
Vor(H)=12.0V
Vhys(H)=0.6V
Vpr(H)=12.6V

(Note 1) Voe(H) is the detect voltage after external adjustment.

(Note 2) Vuys(H) is the hysteresis range after external adjustment.

(Note 3) Vor(H) is the release voltage after external adjustment.

(Note 4) Vor(T) is the detect voltage.

(Note 5) Vuys is the hysteresis range inside of the IC.

(Note 6) Vor(T) is the release voltage.

(Note 7) The R2 resistance is in parallel with the internal Rsen resistance, and thus to increase the accuracy of the detect
voltage and release voltage after external adjustment, select an R2 resistance that is sufficiently small with respect to the Rsen
resistance. For Rsen resistance values, refer to SPEC TABLE (p.10).

(Note 8) If high voltage is to be detected, divide the voltage with resistors R1 and R2 so that Vsen pin=6V.

+B Vb
O -Ir
VIN
R1 Rpull™
VSEN
RESET
R2 RESETB
Cd/MRB
RESE'IE'I J; Cd v
GND sw T =S
O g - -
777

(*1.Unused for the CMOS output products)

Fig. 3: High Voltage Detection Circuit
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B OPERATIONAL DESCRIPTION (Continued)

<Release delay time / detect delay time>

The release delay time and detect delay time are determined by the delay resistors (Rp and Rn) and the delay capacitance Cd.
The ratio of the delay resistances (Rp and Rn) is selectable from 5 options. The delay time is adjustable using the combination
of delay resistance and delay capacitance value. (Refer to “Selection Guide”)

The release delay time (tbRr) is calculated using Equation (1).

tor=RpxCdx{-In(1-V1ca1/Vin)}+toro ...(1) * In is the natural logarithm.

The delay capacitance pin threshold voltage is Vtca1=Vin/2(TYP.), and thus when

toro can be neglected, the release delay time can be calculated simply using Equation (2).
tor=RpxCdx[-In{1-(Vin/2)/ViN}]=Rp*xCdx0.693 ...(2)

The detect delay time (tor) is calculated using Equation (3).

tor=RnxCdx{-In(Vtca2/ViN)}+toFo ...(3) *In is the natural logarithm.

The delay capacitance pin threshold voltage is Vrca2=Vin/2 (TYP.), and thus when

toro can be neglected, the detect delay can be calculated simply using Equation (4).

tor=RnxCdx{-In(Vin/2)/ViN}=RnxCdx0.693 ...(4)

Example 2: When type A is selected (Rp:Rn=144k Q:0 %), the delay times are as follows:
If Cd is set to 0.1uF,

tor =144x103x0.1x106x0.693 =10ms

tor is the detect delay time (toro) when the delay capacitance Cd is not connected.

Example 3: When type B is selected (Rp:Rn=144kQ: 18k Q) , the delay times are as follows:
If Cd is set to 0.1uF,

tbr=144x103x0.1x10%x0.693=10ms

tor =18x103x0.1x10%x0.693=1.25ms

(Note 9) The release delay times tor in Examples 2 and 3 are the values calculated from Equation (2).
(Note 10) The detect delay time tor in Example 3 is the value calculated from Equation (4).
(Note 11) Note that the delay times will vary depending on the actual capacitance value of the delay capacitance Cd.

<Manual reset function>

The Cd/MRB pin can also be used as a manual reset pin.

When the Cd and RESET switch are connected to the Cd/MRB pin (refer to Fig.1), and under the release condition, if the
RESET switch

turns on, then the detect signal is generated at the RESET/RESETB pin forcibly.

For Active Low type (RESETB), under the release condition, if the RESET switch turns on, then the voltage at the RESETB pin
changes from H to L after the detect delay time.

For Active High type (RESET), under the release condition, if the RESET switch turns on, then the voltage at the RESET pin
changes from L to H after the detect delay time.

Under the detect condition, the condition will be kept even if the RESET switch turns on and off.

In the case that either H level or L level is fed to the Cd/MRB pin without the RESET switch, the behavior of the XC6133 follows
the timing chart in Fig. 4.

L level is fed to MRB pin under the detect condition, the RESET switch will be kept.
H level is fed to MRB pin under the detect condition, the RESET switch will be undefined.

Even though the voltage at the Vsen pin changes from a higher voltage than the detect voltage to a lower voltage, as long as H
level is fed to the MRB pin, the release condition is kept.

If H level or L level is fed to the Cd/MRB pin forcibly, then even though Cd is connected to the pin, the XC6133 can’t have any
delay time.

Release voltage:VorF+VHys
Detect voltage:Vor

Vsen pin voltage:Vsen (MIN.:OV,MAX.:6.0V)

MRB High level voltage:VmrH

Cd pin threshold voltage:Vrca
MRB Low level voltage:VmRrL

Cd pin voltage:Vcamre (MIN.:Vss,MAX.:ViN)

Release voltage:VorF+VHys
Detect voltage:Vor

Output voltage:VReseTB
(MIN_.:Vss, MAX.:VINn(CMOS),Vpui(Nch open drain))

Fig. 4: Manual reset operation using the Cd/MRB pin (Vin=6.0V, Active Low)
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BNOTES ON USE

1) Please use this IC within the stated maximum ratings. For temporary, transitional voltage drop or voltage rising phenomenon,
the IC isliable to malfunction should the ratings be exceeded.

2) The power input pin voltage may fall due to the flow through current during IC operation and the resistance component
between the power supply and the power input pin.

In the case of CMOS output, a drop in the power input pin voltage may occur in the same way due to the output current. When
this happens, if the power input pin voltage drops below the minimum operating voltage, a malfunction may occur.

3) Note that large, sharp changes of the power input pin voltage may lead to malfunction.

4) Power supply noise is sometimes a cause of malfunction. Sufficiently test using the actual device, such as inserting a
capacitor between Vin and GND.

5) There is a possibility that oscillation will occur if the resistances of the Vsen pin is high. Use a resistance of 1MQ or less
between the node to monitor and Vsen pin.

6) Exercise caution if Vin and Vsen are started in common, as the output will be undefined until Vin reaches the operating
voltage.

7) For a manual reset function, in case when the function is activated by feeding either MRB H level or MRB L level to Cd/MRB
pin instead of using a reset switch, please note these phenomena below;

- The RESET output signal will be undefined when MRB H is fed to Cd/MRB pin under the detect condition.
- The RESET output signal will be undefined based on the voltage relationship between Vsen pin and Cd/MRB pin.

8) When an N-ch open drain output is used, the Vresets voltage at detection and release is determined by the pull-up resistance
connected to the output pin. Refer to the following when selecting the resistance value.
At detection:
VRresers=Vpul/(1+Rpui/Ron)
Vpui: Voltage after pull-up
Ron(": ON resistance of N-ch driver M4 (calculated from Vresets/lrsoutn based on electrical characteristics)
Example: When Vin=2.0V(2), Ron=0.3/4.2x103=71.4Q (MAX.).
If it is desired to make VreseTs at detection 0.1V or less when Vpui is 3.0V,
Rpui={(Vpu/Vresets)-1}xRon={(3/0.1)-1}x71.4=2.1kQ
Therefore, to make the output voltage at detection 0.1V or less under the above conditions, the pull-up resistance must be 2.1kQ or higher.
(") Note that Ron becomes larger as Vin becomes smaller.
(2)For Vin in the calculation, use the lowest value of the input voltage range you will use.

At release:
VRreseTs=Vpul/(1+Rpu/Rofr)
Vpui: Voltage after pull-up
Roff: Resistance when N-ch driver M4 is OFF (calculated from Vresets/lLeakn based on electrical characteristics)
Example:When Vpui is 6.0V, Ro=6/(0.1%x10-6)=60MQ (MIN.). If it is desired to make Vresets 5.99V or higher,
Rpur={(Vpul/VreseTs)-1}xRof={(6/5.99)-1}x60x10% = 100kQ
Therefore, to make the output voltage at release 5.99V or higher under the above conditions, the pull-up resistance must be
100kQ or less.

9) If the discharge time of the delay capacitance Cd at detection is short and the delay capacitance Cd cannot be discharged to
ground level, charging will take place at the next release operation with electric charge remaining in the delay capacitance Cd,
and this may cause the release delay time to become noticeably short.

10) If the charging time of the delay capacitance Cd at release is short and the delay capacitance Cd cannot be charged to the
VN level, the delay capacitance Cd will discharge from less than the Vin level at the next detection operation, and this may
cause the detect delay time to become noticeably short.

11) Torex places an importance on improving our products and their reliability.
We request that users incorporate fail-safe designs and post-aging protection treatment when using Torex products in their systems.
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B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Detect, Release Voltage vs. Ambient Temperature

XC6133 (Vprry=1.0V) XC6133 (Vprm=5.0V)
Vy=6.0V Vin=6.0V
1.10 5.40
S S
% Vor z 530
> 105 > _ |
> ] > 520 E—
@ [} VDR
(=} oD
i =
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> R ] s
3 3
s Vor $ 500 [ e —
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3 8 49
a a
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Ambient Temperature : Ta (°C) Ambient Temperature : Ta (°C)

(2) Output Voltage vs Sense Voltage

XCB133x10A (Vprmy=1.0V) XC6133x50A (Vpr,=5.0V)
Vin=6.0V Vy=6.0V
TYPE : A/B/C/D/L TYPE : A/B/C/DIL
7 7
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Vsen pin Voltage : Vsen(V) Vsen pin Voltage : VSeEN(V)
(3) Supply Current vs. Ambient Temperature
XC6133 XC6133
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25 SEN= VDF 25 SEN~ VDF
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Ambient Temperature : Ta (°C) Ambient Temperature : Ta (°C)
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(4) Supply Current vs. Input Voltage
XC6133 XC6133
Vsen=Vpr X 0.9V Vaen=Vor X 1.1V
3.0 3.0
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(5) Sense Resistance vs Ambient Temperature (6) Delay Resistance vs Ambient Temperature
XC6133 (Vprm=1.0V) XC6133
TYPE : LM
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B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(6) Delay Resistance vs Ambient Temperature (Continued)

XC6133
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(7) Delay Time vs Ambient Temperature

XC6133
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(8) Hysteresis Output Current vs Ambient Temperature

XC6133
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XC6133

TYPE : C/D/H/K/LIM
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XC6133
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(9) Hysteresis Output Current vs Input Voltage

XC6133
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Viys=0.3V
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<
E 2
2
2
£ 20
5
§ 15
E /
=
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B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(11) RESET Output Current vs Ambient Temperature

(10) Hysteresis Output Leakage Current vs Ambient Temperature

Hysteresis Output Leakege Current : InysLeak (WA)

(11) RESET Output Current vs Ambient Temperature (Continued)
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(12) RESET Output Current vs Input Voltage
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(13) RESET Output Leakage Current vs Ambient Temperature
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B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(14) Cd Pin Sink Current vs Ambient Temperature
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(16) Cd Pin Threshold Voltage vs Ambient Temperature
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(17) MRB High Level Threshold Voltage vs Ambient Temperature
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(15) Cd Pin Sink Current vs Input Voltage
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(18) MRB Low Level Threshold Voltage vs Ambient Temperature
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B PACKAGING INFORMATION
@SOT-26 (unit:mm)
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B PACKAGING INFORMATION (Continued)
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B PACKAGING INFORMATION (Continued)
@SOT-26 Power Dissipation (Toprmax+125°C)
Power dissipation data for the SOT-26 is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.
1. Measurement Condition 40.0
Condition:  Mount on a board
Ambient:  Natural convection
Soldering: Lead (Pb) free
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
In top and back faces = =
(Board of SOT-26 is used) « S
Material:  Glass Epoxy (FR-4)
Thickness: 1.6mm
Through-hole 4 x 0.8 Diameter
N 0%

1

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tjmax=125°C)

Ambient Temperature (°C) Power Dissipation Pd (mW) Thermal Resistance (°C/W)
25 600
166.67
85 240
Pd vs Ta (Ta=125°C)
% 700
= 600
x \
.. 500
S 400 \
pra}
©
.2 300
a
o 200 r \
o 100
3
g 0
25 45 65 85 105 125
Ambient Temperature : Ta(°C)
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B PACKAGING INFORMATION (Continued)

@ USP-6C Power Dissipation (Toprmax+125°C)

Power dissipation data for the USP-6C is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as the reference data taken in the following condition.

1. Measurement Condition 40.0

Condition:  Mount on a board

Ambient:  Natural convection ; 28.9
Soldering: Lead (Pb) free

Board: Dimensions 40 x 40 mm (1600 mm? in one side)

Copper (Cu) traces occupy 50% of the board
area

In top and back faces
(Board of SOT-26 is used)
Material:  Glass Epoxy (FR-4)

Thickness: 1.6mm

40.0

&R

Evaluation Board (Unit: mm)

2. Power Dissipation vs. Ambient Temperature

Board Mount (Tjmax=125°C)

Ambient Temperature (°C) Power Dissipation Pd (mW) Thermal Resistance (°C/W)
25 1000
100.00
85 400

Pd vs Ta (Ta=125°C)

800

é 600 \

8 400 \\
g 200

o

o

o

25 45 65 85 105 125

Ambient Temperature : Ta(°C)
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B MARKING RULE
SOT-26 USP-6C
o] [s] [4] gl
® 2 6 @ ® ® |
L e e ®
3
@ represents products series
MARK PRODUCT SERIES
X XCB6133******-G
2.® represents internal sequential number
01, ---, 09,10, ---, 99, AO, ---, A9, BO, -+, B9, -+, Z9--- repeated.
(G I, J, O, Q, W excluded)
@.,® represents production lot number
01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ in order.
(G 1,4, 0, Q, W excluded)
* No character inversion used.
TOIREX
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The products 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.

We assume no responsibility for any infringement of patents, patent rights, or other
rights arising from the use of any information and circuitry in this datasheet.

Please ensure suitable shipping controls (including fail-safe designs and aging
protection) are in force for equipment employing products listed in this datasheet.

The products in this datasheet are not developed, designed, or approved for use with
such equipment whose failure of malfunction can be reasonably expected to directly
endanger the life of, or cause significant injury to, the user.

(e.g. Atomic energy; aerospace; transport; combustion and associated safety
equipment thereof.)

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

Should you wish to use the products under conditions exceeding the specifications,
please consult us or our representatives.

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 without the
prior permission of TOREX SEMICONDUCTOR LTD.

TOREX SEMICONDUCTOR LTD.




