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TOIREX
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140mQ WNE/NAHARERAvF R Pch FET EFE) A GATE i Fi&#;

Push Button 1>7")

W&

D obA—RFRAYF

AHEE 1.8V ~ 6.0V

RAUINA BT 0.001uA (TYP.)

;4% 7% (Turn-On B¥) 0.13uA (TYP)

BAHAER M FET D& - 1000mA(Vin=2.0V)

SMFF FET & - FET ISR

Turn-On EIERRS

0.2s, 1.0s, 3.0s or 5.0s

Turn-Off ##E A%47  SHDN #F'H AH
SW #F Torro 'L A1
B447  SHDN#FH A

Turn-Off 12 {ERF

3s, 5s, 10s or 15s

i+ n#kse &4t Pch MOSFET ERE(GATE #F
fREEHERE 2y S U EE(SHDN 1HF)
EAERMLYIERE—F
HhERRE
UVLO
R g 2 ] 5 iy
HAIVToY TARFY—
EERE -40°C ~ 85°C
nNobr—o USP-8B06 (2.0 x 2.0 x h0.33mm)
W A&

® JITITILT/INAR
® H—RETFN(R

@ TAVLANYRRUIAY R

@ loT #4438

® ON/OFF RAyFHEH T TV r—av
@ KAV EBHIN-KRETITVFr—1ar
@ AUEREDEMRAMYFINEH SN

g7V —ay

@ [iK/IBhEAEEEE LT/ (LR

WA RIFLEE IR

| Pz
XC6193 V) —XIFEEY IR B HHEER A = Push
Button O—K XA YFTI,

Push Button [ZT HNENAYAFXAvFE ON L (A 24
7% OFF {,7IdE). MCU EM 5 SHDN SHFADEEIZT
OFF T&% Y,

HERZ R E S TLVS Push Button /5 SW i FALIES
FANTBETNAFARRAYFH Turn-On E7EYIREER
BEINnFET, Tun-Off I1Z[& MCU A% SHDN FIZ°HL
NIE 1 INLAAALET , ChICKYEMEEEEBFOEE
BDAD SW B ZICERTEFET,

Doy DED )= EGRIE InA(TYP.)EFEFEIZ/NEL
HZ5NTWNAT-6, TEJE SW BRI T B0 #H
BORBREDEOEMKELINAS1=OIZLHERTY,

A 24 Push Button O EIHLICKDR2FFDEF] OFF
FAREELTUVET , TD=OHBMNT—X LD OFF
HEREIZHYET . B #4471 SHDN #fFI2&% OFF D& T
BT,

XC6193 L) —XIFABNA Y ARRAYFIZMZ ST Pch
MOSFET #EB8E13 51-6H D GATE I FEHATLET,

ARELSNNZH Ha  TUoHRAERGIEY TR R 2—
BEOH NEREEREE A TLA=OA TPV MO
—K SW #EHLET,

D RE(TIvybEF LT RO DEFETT T SE MCU 5 SHDN tHFA~
EB A AL OFF LTLZELY,

a1l
L
R2 J—
b
GATE
Battery » Vin Vour Vob Vourt ] T Other
Cn=0.1uF C=0.1uF __ PMIC or LDO RIZ R4
or VIN
DC/DC
XC6193 N
SBD MCU
e
SW {¢——I/0
SHDN ® 1/0
SS

R3 C1

Push Button E—jy

JTR33013-002a
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| A=A
XC6193A

PM1 ==

SW Circuit

I

VREF |
POR NM2

|
—  Type Select ﬂ

s <
e
Y40
t‘ ?_/\/\/\—.
WA
b
S

8 DI GATE
From SHON Eresit— _ UVLO Short Circuit Protect -
Turn-On Delay
Counter Thermal Shut Down L
0sc NM1
Turn-Off Delay Soft Start o
Counter (Inrush Current Limit)
To various circuit From SHDN Circuit
SHDN Circuit
SHDN fred! TEST Circuit TEST
VSS
XC6193B

PM1 ==

SW Circuit

l R1

VREF |
POR NM2

|
—  Type Select ‘J

s <
e
0
&4 ?_l\/\/\—.
WA
s
S

From SHDN Circuit—»]
" - UVLO Short Circuit Protect R2
Turn-On Delay
Counter Thermal Shut Down L
0osc s
Turn-Off Delay Soft Start
Counter (Inrush Current Limit)
To various circuit From SHDN Circuit
SHDN Circuit
SH DN TEST Circuit TEST
VSS

* LROFTAF—FIE, FERERDT (T —FEFEL (A —FTT,
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XC6193

)—=X
WSS
OmEI/IL—IL
XC6193DQ@DE®-D
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
A Turn-on  : By the SW pin
Shut-down : By the SW pin or the SHDN pin
) TYPE
B Turn-on  : By the SW pin
Shut-down : By the SHDN pin
A 0.2s.
1 1s. option (2
@) Turn-On delay time
y 3 3s. option (2
5 5s. option (2
NN It does not have “Turn-Off function by the SW pin”.
Applies to XC6193B only.
03 3s. option (2
@@ Turn-Off delay time 05 5s.
10 10s.
15 15s. option (2
G®-@ Package and Taping Type ER-G USP-8B06 (5,000pcs/Reel)
) KEIZ-G'HOKHEEE, NAFT U &TUFELT—HD EU RoHS SGE M ERYET,
(2 option HFECELZORICFEEEELFTERLEDhEEE,
OtLUla i(F HESR
Parts No. Turn-On Delay Time Turn-Off Delay Time Package
XC6193AA05ER-G 5s
XC6193AA10ER-G 0.2s 10s USP-8B06
XC6193BANNER-G Not applicable
TOIREX
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Ll
W inFEC 5
8.Vour D D 1.Vin
7.SHDN | Ol 2NC
6.TEST |[J Ol s.sw
5.Vss O O] 4.6ATE
USP-8B06
(BOTTOM VIEW)

* USP-8B06 M IE R [ REMERIEESLUVRBAD A, [FAEFFTEHELTEYET,
BENI—U AT IS EAIIIRITFAUTOIRAEFTESSE TS,
B, MEROBMELDHEE Vo iiF (55 Pin) ~MEBRLTTSLY,

W i F &5 AR
PIN NUMBER
PIN NAME FUNCTION
USP-8B06
1 ViN Power Supply Input

5 NG No connection pin
(The NC pin should be connected the Vss pin or be floated.)

3 SW Push Button Signal input pin

4 GATE External Pch MOSFET Control pin

5 Vss Ground Pin

6 TEST The TEST pin must be connected the Vss pin.

7 SHDN Forced Shutdown pin

8 Vour Output pin

W RER

PIN NAME SIGNAL STATUS

L Active
SwW H Keep the current state
OPEN Undefined State (')
L Keep the current state
SHDN H Shut down
OPEN Undefined State (")
Low impedance Vour="H" Level
GATE —
High impedance Vout="L" Level

(YSW #F . SHDN #iF &4+ —T THEALZN TS,
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XC6193

oy—%
= =
W& B K E 7
PARAMETER SYMBOL RATINGS UNITS
VN Pin Voltage ViN -0.3~6.6 \%
Vour Pin Voltage Vour -0.3 ~Vin+ 0.3 or 6.6(" \Y
Vourt Pin Output Current lout 1500 mA
SW Pin Voltage Vsw -0.3~6.6 \%
SHDN Pin Voltage VsHDN -0.3~6.6 \%
GATE Pin Voltage Veate -0.3~6.6
TEST Pin Voltage VTEST -0.3 ~Vin+ 0.3 or 6.6(" \Y
ainati 1240 (JESD51-7 £4R) (2
Power Dissipation USP-8B06(DAF) Pd — k mwW
(Ta=25°C) 1800 (B REAER) (2
Operating Ambient Temperature Topr -40 ~ 85 °C
Storage Temperature Tstg -565 ~ 125 °C
BREEEKIE Vss BELT D,
) JRKIEIL Vint0.3V £ 6.6V DLVThAMEWNEEITHRYET
(2 BEREEROHFBIBROEET —RELYET  REFHITOVTII VT =AU T4 A—2avE BB TS,
TOIREX
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e )
B ES N
XC6193 Series Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT | CIRCUIT
Input Voltage Range ViN 1.8 - 6.0 \% (1)
Stand-by Current( Iste ViN=6.0V, Vsw=Vin -0.10 | 0.001 0.10 pA 1)
Operation Current(®? lop Turn-Off states, Vin=6.0V, Vsw=0V, - 48 91 pA (1)
Quiescent Current( la Turn-On keeps, Vin=6.0V, Vsw=VIN - 0.13 0.42 pA 1)
UVLO Detect Voltage Vuvio Turn-On States, Vin condition 1.1 1.2 1.37 \Y, )
UVLO Detect Delay tuo | After UVLO detected 100 - ] us A1)
Time
XC6193xAXX
Change the Vsw from Vi to OV. 0.18 0.20 0.22
XCO193x1xx 090 | 100 | 1.10
s Change the Vsw from Vin to OV.
Turn-On Delay Time( tonp s (1)
XC6193x3xx 270 3.00 3.30
Change the Vsw from Vin to OV. ' ' )
XC6193x5xx
Change the Vsw from Vi to OV. 4.50 5.00 550
XC6193Ax03
2.7 . .
Change the Vsw from Vin to OV. 0 3.00 3.30
XC6193Ax05
4, . .
Turn-Off Delay ¢ Change the Vsw from Vin to OV. 50 5.00 8.50 s 1)
Time(5)'6) P 'XC6193AX10 00 | 100 | 110
Change the Vsw from Vi to OV. ’ ’ ’
XC6193Ax15
13. 15. 16.
Change the Vsw from Vin to OV. 35 5.0 6.5
Thermal shutdown
Trspp After detected the voltage drop due to - 125 -
Detect Temperature . ) o
the ON resistance of the driver C (1)
Thermal shutdown .
TtsDrR transistor. - 105 -
Release Temperature
Short Circuit Detect ViN- ViN- ViN-
Vv V diti Y, 1
Voltage SHORT | Vour condition 085 | 055 | 0.25 (1)
Short Circuit Detect ¢ After short detected, 80 S 1)
Delay Time SHORT | Vew=Vn H

lﬂ”i%{q: ##(:*E'E#@gt%ﬁ, Vss Eﬁﬁ, V|N=6.0V, sz=6.0V, VSHDN=0V‘ VGATE=Open, |0UT=0mA, C|N=0.1UF, CL=0.1UF
DVoyr ¥ Turn-off IREEIZHY . Vew IiFIZ VNLRILBSAASH TULSIRED B HEER
(2 Voyr A Turn-off KREEIZHY . Vew BFITL'LAILD A RSN TVSRED B HEER
(*3) VOUT fJ§ Turn-on 3{ﬁﬁ§|:ﬁ)[’)s sz ﬁﬁuﬁ%(: V|N D&)bﬁilﬁéhfb‘éqfﬁﬁ@ E E}ﬁ%%;ﬁ
9 Turn-off HREEITHBLVT SW BRF AL L AL FBRIDD Vour I FAH LA LN 5 E TORR
(9 Turn-on REEIZH LT SW EHFAVL L AILITHES =B E NS Vour i FAVL L AL B FE TOHRHE
(OB A/ T TIRIDWEELBELTEYVEE A

SW Pin Voltage

Vour Pin Voltage (*8) Vour Pin "L” Voltage : Viy x 0.1

Vour Pin Voltage

o — e — -

Vour pin “H” Voltage Vour pin “L” Voltage
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XC6193

)—=X
Sl -
B ES N
XC6193 Series Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN TYP. MAX | UNIT | CIRCUIT
Turn-On states, Vin=1.8V 0.145 0.190 0.46
) . ) Turn-On states, Vin=2.0V 0.135 0.180 0.40
Main Driver On Resistor Ron Q (1)
Turn-On states, Vin=3.0V 0.110 0.140 0.26
Turn-On states, Vin=6.0V 0.085 0.110 0.20
SW pin "H" Voltage VswH 1.1 - 6.0 Y (1)
SW pin "L" Voltage VswL 0 - 0.4 Y, (1)
SW pin "H" Current IswH Vsw=6.0V -0.10 0.01 0.10 MA (1)
SW pin "L" Current Iswi Vsw=0V -0.10 0.01 0.10 MA (1)
SHDN pin "H" Voltage VSHDNH 1.1 - 6.0 \% (1)
SHDN pin "L" Voltage V/SHDNL 0 - 0.4 Vv (1)
SHDN pin "H" Current IstpnH | VsHDN=6.0V -0.10 0.01 0.10 MA (1)
SHDN pin "L" Current IsHDNL VsHpon=0V -0.10 0.01 0.10 MA (1)
GATE pin On Resistor! | Rearer | UM -On states, Vin=6.0V, 95 - - Q (1)
Veate=0.3V
GATE pin On Resistor2 | Roargz | MO states, Vin=1.8V, - . 30 | Q )
Veate=0.3V
GATE pin Leak Current | loare, | LU OM states, V6.0V, 1 6 1 601 | 010 | pA )
Veate=6.0V
CL Discharge Current Ioce Turmn-Off states, Vin=1.8, 1 - - mA )
Vour=0.3V
RIEEY: FIIEERESES, Vs BE, Vin=6.0V, Vsw=6.0V, Vsrpn=0V, Veare=OPEN ,lour=0mA, Ciy=0.1pF, C.=0.1uF
TOIREX
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MR E [5] B% ]

HBIE B FRE(1)

Waveform check

Waveform check

Vin
SW Vour
SHDN N.C.
XC6193
TEST GATE @
Vss
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XC6193
o)—X

S AE[A] %
W A2 #E 5] B 451
Ql
<
R2: -1
3
GATE
Battery > Vin Vour Vob Vour T Other
Cn=0.1uF_— C=0.14F __ PMIC or LDO RIZ R4S
J; or 7 Vi
DC/DC
XC6193 .
_— SBD MCU
SW ¢ I/O
SHDN ® ® 1/0

‘R2 EHERH
@ Turn-Off B, GATE I F')—VERICLPEEETDER
1) GATE pin Leak Current = 0.1uA (MAX.)

eI Ll
I 1T

Push Button E-jy Jv

2) Q1 DHYATRRNE VGS_cut off = 0.3V &9 5. (RRRIERT S Q1 DT —42—hE+5THERIZEN)

R2 x 0.1uA < VGS_cut off
R2 < 3MQ

@ Turn-On B, Q1 O VGS 2E &
1) GATE pin On Resistor2 (Reate2) = 300Q (MAX.)

2) Q1 DA—2F U RBHE Ves = -1.5V(Ve = Vin + Ves = 0.3V) &9 5, (ERIZERT 2 Q1 OT—2—he+ 5 THEEESWY)

3)Vn=1.8V &9 %,
R2 > (Vin — Ve) / Vi X Reate2

R2 > 1.5kQ
@ Turn-On B§. R2 - GATE i FHEIDEBEREEE
1) GATE pin On Resistor1 (Reate1) = 95Q (MIN.)

2)R2 ISHENBDERE 2 £T 5,

IrR2 =VIN / (R2 + RgatE1)

[Typical Examples]

VALUE MANUFACTURER PRODUCT NUMBER
SBD(" Ve=0.37V Panijit RB751S40

CIN 0.1uF / 10V (Ceramic)
CL 0.1uF / 10V (Ceramic)
c1 Set it as necessary.

(Example: 0.1uF~ 1pF)
R1 200kQ
R2 1.5kQ~ 3MQ-
R3 5kQ
R4 47kQ
Q1 Rds=112mQ@Ves=-1.8V ON Semiconductor FDZ375P

(*1)MCU ? /0 BifEZEEL T RIRBELLET.

TOIREX
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W E){E&7BA

XC6193 1)—X A AL SW I FICFIEDERM"L"EREANTEILT Vour E'H'EE(VN IR FERERLANIL)CEEL. B
E SW i FICFTEDBERE"L"EXEEANTBHIET Vour v YA U2 (GND ERILANIL)T B, M ILHIHERBLET . vubd ™D
U Ai%lE SHDN SFITH'ERZE A AT SAEE. SW IHFICRIEDRE'L"EREEZANTEHED 2 OHBHYET,

B 24 71E SW in FICFRE DEME"L"EEZ A ST BHIET Vour & H"EEICEREL. Vour AN"H"BEICEE SN, SW iHFIZ"L"
BEZAALTHESEZ T ITEWNMERREL>TULET, Yy DU AE(E SHDN S FIS"H'EXEZA DT A RELYET,
Fhz REMEELLTRASRB LY IR A— M EEE E D ERFREMEE, Y— L vy DU BBEEBEILTLET,

GATE I F#EH LTS =6, K REBER DFRIZ Pch MOSFET #8352 LT IA U EDHEAERIZH ST HIENTEET,

* RNIC ORI LHIEEE, SW RFIC—ERE"L"EEEANTEIET VourZ"H'ERE /| v ub o DOYYBREZTIHMEADIELERLET.

Vi X+ Ltk
1

ovhdil ' i DX Vour
SW SW Circuit
1 R1
NM‘Z

VREF
POR

|
—  Type Select ﬂ

' X GATE
From SHEN creut—= - UVLO Short Circuit Protect
Turn-On Delay R2
Counter Thermal Shut Down L
NM1

Soft Start
(Inrush Current Limit)

0sC

N
Turn-Off Delay
Counter

. . To various circuit From SHDN Circuit
SH DN I}QTW SHDN Circuit TESTCircuitT §< TEST

VSS

Fig.1 XC6193A JOv/UK

R2Z —_

GATE
Battery > Vin Vour \/SS Vour T Other
Cn=0.14F C=01uF__ PMIC or LDO RIS RAZS
l or 7 ] Vin
DC/DC
XC6193 EN
— SBD MCU
SW ¢ I/0
SHDN ® ® 1/0
SS l

R3 c1
l Push Button E—jy

Fig.2 XC6193 )—X KREMEIKK
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XC6193
o)—X

WS {EER A
[Turn-On ¥—% > X: Fig.3]

Vour WL"EE TEESNTAREET SW i FIZ toxo DEIF'L"EEZ A ST SHE Pch FS4/352 X% PM1(Fig.1 S8R) &R A<
ON SHAEAERMLY IR FI—FMEREICLYH D EREMHILGENS, Vour I LIFET,

Voutr DIk EAYEH T, SW iR FEEIN'H"EELLESTHEE TH., Vour [EHRBMICH"ERICEAESNET,

Pch RS4S04 PM1 O —hEEDFTERITETLIZZCI2 Y T GATE FICHERESN S Nech M52 PR 2:NM1(Fig.1 &
BB)HY ON 4KE&E7EY | GATE S FIFEAVE—F U REBYET,

tonp

| SW Pin Voltage

Fig.3 Turn-On > —42 X

TOIREX
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XC6193 +y—x

W E){E&7BA
[¥yrE oy L—4UR: Fig.4]

Vour BN"H'"EEIZEE SN TAKEET SHDN SHFIZ 1 /ULRD"H"EE(100us L EZBR)EAANTBE Vour [T v ybF I iKEEE
Y. IC IFRBU NS IKEEEEYET

[SHDN Pin Voltage

Fig.d4 Y evbZov—l R

[Turn-Off & —% > X: Fig.5]

A 4T TIE Vour N"H'"EEICEESNT-IKEET SW 5HFIZ torro DEARI'L"EEZ A AT HE Vour [FL¥ybE I LET, vk
FOUZITSW IR FE"H'BEICRT CLT. IC [FMBERBLEFFERIVAIERFTHEERENAET,
B 2/ TIEAMBELBHLTCL\ER A,

torp

| SW Pin Voltage

— ks ——— — e —— — —— —

Fig.5 Turn-Off —4 2 X
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XC6193
o)—X

W Eh{EER A
[Turn-On # D EHE: Fig.6]

A Z1T1E SW 5HFIZ Tono FI'L"EEZEA AL Vour B"H"BEICEESNTKEET. SW SHFEEIZ"L"EEZE Torro A ALK T
f=315E . Tun-Off > —4~ U RIZBITT BT EILTEE AL Tun-Off O —4~ U RIZHITSEHHIZ1E, SW iFFIZ"H'EEFZAAL. B
E'L"EXEF torro BIANTEIRELHYETS,

B #4F(& SW i FIZ kD Tumn-Off > —4 2 AMREEF>TLEE A,

I tonp Lorep torep

|
< <

|

|

|

|

|

|

|

|

|

}

SW Pin Voltage

|
Vour Pin Voltage /

|
GATE Pin Voltage

|
=1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|

LA

Fig.6 Turn-On £ 84E

[Turn-Off # M EI{E: Fig.7]

A BT TlE SW IHFIZ"L"EEZ torro TRIA AL Vour vy oS -IREET SW I FEBEIZ"L"EIEZ tono A ALK
=3B E . Tun-On > —7 U XIZHBITT HIEIETEE A,
Turn-On O—4 2 RIZHBITSEB=HIZIE. SW IHFIT"H'EEEA AL BE"L"EXE% tono BIA AT EIBLELHYET,

B 24 Fl SW i FIZ &S Turn-Off o —4 v AEEE R >TLWEH A,

I torp I tonp tonp

< >R 21 <

SW Pin Voltage

|
Vour Pin Voltage

N

GATE Pin Voltage
|
T
| |

Fig.7 Turn-Off £ 8h4E

TOIREX
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W E){E&7BA
[Ty DEIE: Fig.8]

SW #iHFIZ tono BI"L"EEN A NS -IREE T, SHDN IHFEEIC"H"EEANL Vour v ybh S SE-15E . SW iiHFIZ tond
M'L"EEMNAASIEFT TS E, Turn-On O—~ 2 RIZHBITTHIEETEE A,

Turn-On —4 U R(ZTHATEE 51=HITIE, SW IR FIC'"H'EEEZA AL BE"L"EEZ tono AN T EILELHYET,

tonp tonp

|
<

SHDN pin Voltage

SW Pin Voltage

|

|

|

|

|

|

, |
Vout Pin Voltage |
|

%

GATE Pin Voltage

Fig.8 v ybd o %ENE
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XC6193
o)—X

W E){E&7BA
[—= vy Sy H#EE: Fig.9]

XC6193 L) —XFH—T vy b T I BEEEBELTLVET,

BRBRIZEY Vour IHFBEN VN IHFEEICHLTH 5S0mV(TYP)E T T 5EH—<ILIvyh SOV REMNEIMEL. IC DFEEE
E=2—MFIELET,

IC MREAH Thermal shutdown Detect Temperature(Ttsop: B HIAFHESIB)LL LIS L. PM1 % OFF LEARERBEHZELLE
ER

F-. BREREHBZELLE-IEIZEY IC OBEA Thermal shutdown Release Temperature(Trsor: BRI S B)LITIZHS
L Vour BED BBIRFBETVET . BBERPIIRAERBLY IR 2—MEEELNENELAHS VOUT (L3I EAYET,

1=12L. IC MEED Trsor LLT &4 BHIIC Vour i FEBE DS Short Circuit Detect Voltage(VsHort: ERAEES ) LI T &GS L. IC
FovybTOULET,

LT SW iFIZ&D Turn-On &—4 > X(Turn-On &—4 > R :Fig.3 SB)E2EITIHET. Vour IFBEILL ENYET,

| Temperature

- Thermal ShutDown
| monitoring area

. operation
Normal operation P

|
|
|
|
GATE Pin Voltage| |
L
|
|

Vour Pin Voltage

1

Output Current

Fig.9 iBEAMRIELLEEBN1F

TOIREX
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W Eh{EER A
[EAERGIBREUHHEHRRE: Fig.10]
XC6193 V) —X(FEABRILY TR - MERER U, HWRBBREFFICHAED v Y SEHRBEEHLTOET,
Turn-On —4 2 X(Turn-On ¥ —7 > X:Fig.3 £88)# . Vour i FEEH® Short Circuit Detect Delay Time(TsrorT: ERHIFIES
#8)LL E DR Short Circuit Detect Voltage(VsHort: EXHFESR)LITIZRSE . HAOEBEFIBLES , PM1 (& OFF IREETSvF
MY Vour &L vy kT HULET,

H A EREEDOH AEFR (IsHort)E Vshort DERIFLUTOEHER ELVET,

IsHorT = (VIN - VsHorT) / Ron (A)
* RON_min & VSHORT_max &Ut RON_max & RON_min liﬁﬁbfﬁ")i?o
*IC BIATHERALEESICRYET,

Turn-On —4 2 Xt Vour S FBIED Vsvorr EE LU T DIGE . B AEREREHEIBELEE A,
Vourt i FEBIED Vsvort BEXEZ B A HEH N ERREMIEENENELIBHET .

LTS ZAHABROHEXERLET,

lout (Min.) = (ViN - VSHORT_max) / RoN_min (A)
*IC BIATHERALIZEICRYEY,

Inrush Current Normal Short Circuit
Limit operation operation operation

=

SW Pin Voltage

;

GATE Pin Voltage

Inrush Current
(CL Charge Current)

Output Current

|
|
|
Vour Pin Voltage ‘T
:
|
|
|
|
I
I
|
|
|
l
|
|

|
5
| o
|
|2
|
|
|
[ I
|
|
|
|
|
|
|
|
|
|
|
-4 --r--
|
|
|
|
|
|
|
|
|
|
ek o e e e
|
|
|
|
|
|
|
|
T [ N
|
|
|
|
e
|
|
|
|
|
|
N S S A
|
|
|
|
|
|
|
|
|
|

Fig.10 A BHHIR KB U H HiFik{RE
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XC6193
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W E){EHEA
[SW 3F]
IC DRAINAIRREIZHULVT, SW iiFIZ Tono DREI'L"EXEEA AT HIET Vour F"H'EETEIESE HIHFTT .
A BA4FF Vour WH"EETEESN=REIZHE LT, Torro DREI'L"EEZANTBIET Vour vy U TEET,

[SHDN #F]
Vour BN"H"EE CEE SN =IREEIZE VT, SHDN IHFIZ 1 /7ULRAD"H"EE(100us L EEBHR)EANTEHIET VourEvyh s
HUEEBHFTT,

[GATE #iF]
GATE ##FIZ1& NM1 & R2(Fig.1 SB)MWEHINTLET,

NM1 [&£ Nch MOSFET T#%HY PM1 @ GATE {E5LRIFALTL 578, PM1 A ON 1KEELADE NM1 AY ON HKEELAEY . PM1 AY
OFF jREEEA D& NM1 AY OFF dREEEHYET,

[VOUT ]
HAEFIZIE PM1, R1(Fig.1 SB)R U, CL TARAF¥—I 52004 NM2(Fig.1 SB)AEHKINTLET,
PM1 [ Pch MOSFET THY AU RS/ ELTHEBELET
NM2 [ Nch MOSFET THY PM1 D EIEBIIRIES LRHAL TLV S 1=, PM1 H¥ ON HKEEIZA: 5 & NM2 (X OFF JREEEBVET,

[SW Circuit]
SW i FIZA ARSI -EFERNEEIRNMEE T HEKTY

[SHDN Circuit]
SHDN S FICA NS EEEZRNTEBAMEETHEBETT .

[VREF & POR]
REREIFREZETER KR V. Logic BIFREANANTZUVREIERTT,

[Type Select]
BEIATEOVEZDEBTY,

[Turn-On Delay Counter]
SW i FIZ"L"EEZA AL THS Vour WH'EETEESNSETHORMZAV ML TOSEEETY
HIOUEMET IHETOETHNIEL, SW iFFI"H'EREEZANT HETHY U A—ERZENIAREIZRT ZENTEFT,

[Turn-Off Delay Counter]
ABLTOHEELTLOSEBETY .
Vour WH'EETEFESN-REIZENT SW imFIT"L"EEZAALTHNS Vour AU v UM 0T HETORMELYVMEY
AIVMHET I HETORTHNIE, SW IHFISH'EREEANT S ETHY U EA—RIREDNIHREICRT CENTEET,

[UVLO]
Under Voltage Detect [EI#& T4, AAEEH Voo F FESBE Vour [EPv b O LET,

[IREF]
N ERELEERETT

[Soft Start (Inrush Current Limit)]
PM1 Q7 —FEREFBONH'EENS'L EE"IZUIVEZ . BRABRICHIRENTDEIETT,

[Short Circuit Protect]

CDEE(F Vour i FEEM VsHorT ITET HES YR IS BEHDIEEFEHLET,
Fi=. ZOHEEIE Vour A Turn-on [Z4Y Vshort [SEFTBHFETEIELET, Thermal Shutdown [EIEERD A HMREMEELL TEIELE
ERR

[Thermal Shutdown]
BARERICEKY Vour iiFEEMN VN IFFEEIZHLTH 50mV(TYPYE T T3 IC DREE-A—%FIAL. IC DRED Trsop KL
LEIZ#%E. PM1 & OFF LERERBHERELELET,

TOIREX
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BEALDEE

1)

2)

3)

4)

5)

6)

7)

8)

9)

—Fi. BEMAEERTELIVERELFEFORRICOVNT, URAEREHEADHEICE. SILEIIBIET HAIREMENDH
VES,

K IC DEHREERNTIHEAL;EEL,

BR/AZXDREHY L 2—ERORBEDRRELLIENHYFET DT, VIN, VOUT. GND FA2IF+51Z581EL IC EiED
VIN—GND(VSS)H & U VOUT-GND(VSS)EIZ 0.1uF LU LD T HFEH LTS,

CLIZ 100uF &YKREVAVTUHZEFERALEA. Inrush Current AXELGLEREENHYET , EHICTHLATHERDO L. O
ERLTEELY,

SW IHFIZ'L'LARILE A ST BE, Operation Current BN ET  REMEE+HTHERDO L. BBREROFRETEHEOLLLE
ER

SW i F & U SHDN i F (& CMOS A /I 3\—F—DHF — A ELERSNTEYET . FIHFAVNIFFEEZF TERSEE. XK Vss
HFEEZLRISEEFEANLTLSIEE.CMOS fUN—4—DEBERMNHEEERELTRAWBEANHYET,

SW ##FF. SHDN fFIZLEENS'HEER O PMBEENANSINIGE. IC DREE)., FIEATEEIZHYET, SW IHF.
SHDN #FICEFNEFN LUEENSH'EEHODHEEENBREICHMELTANSNENLSEBTSRE. +HoHR20L. O
FERLTLESLY,

BRI FPHEDHEFTRORELLHEENHYEST DT, HHBFDL—ILFBIER VB EIZIEL TEIRFICT1IL2ZERHKLE
BIZTHHTHERO L, TERLTEEL,

TESTHHF X3 GND(Vss) IR L TEELY,

10) ANEBREZ—RHICEILSEDIGEEF. RIL—L—FE 1V/us BUFIZEREL TS,

11) Push Button SN D RARTHERAT 56, 137 RS ERICTHATHRO L. SHEALTESLY,

12) ¥HTEHERZORE., EHEEOBLEIZEBOHTEYET, LALEAS, AN—DEHIZTz—ILEt—T,LBRFA S LUVI—D05

18/28
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(1) Standby Current vs. Input Voltage
XC6193 Series

Turn-Off State,Vgy=Vn
Cn=0.1pF,C =0.1pF

1.00
— Ta=-40°C
<
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% °
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5 o040
o
>
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T 020
c
3
o
0.00

15 20 25 30 35 40 45 50 55 6.0

Input Voltage : V|n[V]

(3) Quiescent Current vs. Input Voltage

XC6193 Series

Turn-On State, V=V
Cn=0.1pF,C =0.1pF

1.00
— Ta=-40°C
<
3 080 - — - Ta=25°C
el
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~ 060
C
o
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O 040
k=
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@ 020
[ O A A A - - -
=
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0.00

15 20 25 30 35 40 45 50 55 6.0

Input Voltage : V|n[V]

(5) Operation Current vs. Input Voltage
XC6193 Series

Turn-Off State, Vg =0V
Cn=0.1pF,C =0.1pF

70.00
Ta=-40°C

< 60.00 - — = T3=25%C
o 0,
o Ta=85°C
-~ 50,00
€
g
3 -
g w00 o oa--
c
kel
5 3000
[0)
o
O 2000

15 20 25 30 35 40 45 50 55 6.0

Input Voltage : V|n[V]

(2) Standby Current vs. Ambient Temperature

tlsts [MA]

Standby Current

1.00

0.80

0.60

0.40

0.20

0.00

-50

XC6193 Series

Turn-Off State,Vgw=Vin
Cn=0.1pF,C =0.1uF

T

-25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

(4) Quiescent Current vs. Ambient Temperature

“lo [WA]

Quiescent Current

1.00

0.80
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0.40

0.20

0.00

-50

XC6193 Series

Turn-On State,Vgy=Vn
Cin=0.1uF,C =0.1pF
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Ambient Temperature : Ta[°C]

(6) Operation Current vs. Ambient Temperature

Operation Current : lop [WA]
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XC6193 Series

Turn-Off State, Vg, =0V
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(7) Turn-On Delay Time vs. Ambient Temperature
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XCB6193xAXX

Vin=3.0V,Vgy=V\->0V
Cin=0.1uF,C,=0.1pF

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

XC6193x3xx

Vin=3.0V, Vg =V \\->0V
Cin=0.1uF,C =0.1pF

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

Turn-On Delay Time : tonp [s]

Turn-On Delay Time :tonp [s]

XC6193x1xx

Vin=3.0V, Vg =V \\->0V
Cin=0.1uF,C =0.1pF
1.20

0.90
0.80
-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

XC6193x5xx

Vin=3.0V, Vg =V \\->0V
Cin=0.1uF,C =0.1pF
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(8) Turn-Off Delay Time vs. Ambient Temperature
XC6193Ax03

Vin=3.0V, Vg =V\->0V
Cin=0.1uF,C,=0.1pF

Turn-Off Delay Time : torrp [s]

2.70
2.40
-50  -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]
XC6193Ax10
Vin=3.0V,Vg=Vy->0V
Cin=0.1uF,C,=0.1pF
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10.00 —_—

0
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S

Turn-Off Delay Time : torFp [S]
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8
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Turn-Off Delay Time : torrp [S]

Tumn-Off Delay Time : torrp [S]
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XC6193Ax05

Vin=3.0V, Vg =V \\->0V
Cn=0.1pF,C =0.1pF

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

XC6193Ax15

Vin=3.0V, Vg =V \\->0V
Cin=0.1pF,C =0.1pF

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]
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(9) Main driver On Resistor vs. Ambient Temperature

XC6193 Series XC6193 Series
Turn-On State,V,=1.8V Turn-On State,V,=2.0V
C=0.1uF,C,=0.1uF Cn=0.1uF,C,=0.1uF
= 0.30 030
€
S s
é 0.25 é 0.25
5 i
2 020 @® 020
c
O o015 S o015
g 2
_z 0.10 2 0.10
< 50 25 0 25 50 75 100 125 g 50 25 0 25 50 75 100 125

Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
XC6193 Series XC6193 Series
Turn-On State,V=3.0V Turn-On State,V=6.0V
Cin=0.1uF,C,=0.1pF Cin=0.1pF,C =0.1pF
_. 025 = 0.20
1S
5 5.
n:% 0.20 é 0.15
5 S
® 015 2 010
1)
& 4
c
S 010 O o005
2 2
S k]
- 005 < 0.00
g 50 25 0 25 50 75 100 125 2 50 25 0 25 50 75 100 125

Ambient Temperature : Ta[°C] Ambient Temperature : Ta[°C]
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(10) SW pin "H" "L" Voltage vs. Ambient Temperature
XC6193 Series XC6193 Series
Vi\=1.8V V|\=3.0V
Cy=0.1pF,C =0.1pF Cn=0.1pF,C =0.1pF
< 090 < 090
% — — —VSW "H" Voltage % — = = VSW "H" Voltage
? 0.80 - VSW "L" Voltage > 0.80 - VSW "L" Voltage
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XC6193 Series
V|y=6.0V
Cy=0.1pyF,C =0.1pF
= 090
_;' — — =VSW "H" Voltage
> 0.0 VSW "L" Voltage
(0]
(o))
S 070
©
>
2060
T
c 050
o
=
w040
-50 -25 0 25 50 75 100 125
Ambient Temperature : Ta[°C]
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(11) SHDN pin "H" "L" Voltage vs. Ambient Temperature

XC6193 Series
Vi\=1.8V
S Cin=0.1uF,C,=0.1pF
2. 0.90
z — — =VSHDN "H" Voltage
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= 08 | - VSHDN "L" Voltage
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XC6193 Series
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: Vshon [V]

SHDN pin "H" "L" Voltage

XC6193 Series

Vin=3.0V
Cin=0.1pF,C =0.1uF

— — —=VSHDN "H" Voltage

VSHDN "L" Voltage

-50  -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]

(12) GATE pin Resistance vs. Ambient Temperature

GATE pin Resistance : Rgate [ohm]
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XC6193 Series

Turn-On State,Vgae=0.3V
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(13) C_ Discharge Current vs. Ambient Temperature

: Ibcg [MA]

C_ Discharge Current

XC6193 Series

Turn-Off State,V,=0.3V
Cin=0.1pF,C =0.1pF

\

-50 -25 0 25 50 75 100 125

Ambient Temperature : Ta[°C]
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(14) Inrush Current caused by load capacitance

XC6193 Series

VIN=6.0V

. Inrush Current
100mA/ div

VOUT
2.0V/div

SW=6.0V—0V

- 400 psec/ div -
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W/ \VT— A THA— 3y

BHO I —IIEERIZ DN TIE www.torex.co.jp/technical-support/packages/Z & <2 &Y,

PACKAGE

OUTLIN / LAND PATTERN

THERMAL CHARACTERISTICS

USP-8B06

USP-8B06 PKG

USP-8B06 Power Dissipation
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XC6193

)—=X
BY—%>7)
@ USP-8B06
r]8
17
] 6
15
O BRI —XERT,
UikIL mf REC 5l
3 XCB6193******-G
@ Type & Turn-On delay time #& 9,
TUiRkIL Type Turn-On delay time RECE b
0 - . By the SW bi 0.2s. XC6193AA***-G
! Sltjw:]t-zrc;/vn)'/ Byethe SS:/npin 1s. XCOT93A1™-G
2 or the SHDN pin 3s. XC6193A3****-G
3 5s. XC6193A5****-G
4 - By the SW bi 0.2s. XC6193BA****-G
urn-on: By the pin
5 1s. XC6193B1****-G
< Si:ut-down. By the SHDN = OB T93BT G
7 P 5s. XC6193B5-G
® Turn-Off delay time &3,
UL Turn-Off delay time A RS
A 3s. XC6193**03**-G
B 5s. XC6193**05**-G
C 10s. XC6193**10**-G
D 15s. XC6193**15**-G
0 - XC6193B*NN**-G
@6 #HEAYFERT,
BEAYMERT, 01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ B1~ZZ %#EYBT ,
(BL.G, I, J, O, Q W [Ek<, REEXFIIHEALLLY,)
TOIREX
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ART—BY—MIRHIN-RE (B AR FE. T 45 L. REOOICFELRLIZEET S
CENBYET . REBDTERICH-TIE. ZOHEFFERELH T EHHRBE~BHNOEHLE
Ty,

AT —BL—MIRBEIN-RBE. BRORKRMBERVFEEZRATILOTHYELLOER
[CEELTRELEFE=EONMMEEOERECEICHALARE—NEDEREEREVFEEA,
XEDFEAICELTHHRVE=ZEDMHNH EEDEEHFEZITILOTEIHYELEA,

AT S —MIRHESNHAHVFEARTDOBEREBNAFLHSNIBRIZE, THEAEBERUHN
EEZZIZOMERIHLMHBEEETEETL. BEGFHREETO>TTSLY,

ABEIE ) REFNHE S, 2) MZETEHES. 3) EERMS. 4) Bl - Ot ks, 5) fER
SEBRUBRRHHEEZELDLSIC. ZOMHBINER. BAR MESAERGEELRIFI AHE
HENHEESGEEICEMEEEEERSNIARIEASNDGCLEERLTEYEE A
NEORABRADERTEHOBIOERICKSABLELICHERALGELTTSILY,

LHHFEHMORERVEEEOBLICEOTEYESTA, FERBRBEHIEETHENRELE
¥, BMECEOHIZELHIASGER. UEANDBREEMCEDHICHRF LOTIz—ILE—T . TRF
FRUERMERICCEEERSBLLEY,

KT =B —MIRBEINHRICEITBFREITESNTEYE R A,

REMEZBA=EA. RoER. FEUGERFICER T HBFICOVTE, HHTRHRERZR
WARFEFTDT, CTETELY,

AT —EL—MIRHSN-NBELHOFMOEAICFISAELLICER. BRI H L BB
BULET,

PP R -2V F V- ARt




