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DESIGNATOR SYMBOL DESCRIPTION
A
@ CE Logic 5
c Refer to Selection Guide
@) Protection Circuits Type 5
2.0A
©0) Maximum Output Current 20 (Adjustable current limit range:
900mA~2400mA)
®&®-@ Package (Order Unit) ER-G USP-6C (3,000pcs/Reel)
NG, NAY YR TFUFEVI)—HD EU RoHS M E AT,
@ tL Y 3>H (1K (Selection Guide)
TYPE
FUNCTION
AC AD BC BD
CE LOGIC SELECTABLE Active High Active Low
SOFT-START Yes Yes
UVLO Yes Yes
REVERSE CURRENT PREVENTION Yes Yes
THERMAL SHUT DOWN Yes Yes
CURRENT LIMIT ADJUSTABLE Yes Yes
CURRENT LIMITER/
REVERSE CURRENT PREVENTION Yes - Yes -
(Automatic Recovery)
CURRENT LIMITER /
REVERSE CURRENT PREVENTION - Yes - Yes
(Latch Protection)
TOIREX
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W i FEC 5

FLG 3[

I

Vour

27
g

14 CE
15 Vss
06 v

(BOTTOM VIEW)

* USP-6C DIREMR (L. REMERUVKREAER LD &AL FITEHRBLET,
BEITYIUNB—DEA TR INE—VETSB T,
i#. YRR —2(F Vss(5 & Pin) N EHIL TS,

W i 55 B8R
PIN NUMBER
T PIN NAME FUNCTIONS
1 Vour Output
2 ILim Current Limit Adjustment
3 FLG Fault Report
4 CE ON/OFF Control
5 Vss Ground
6 ViN Power Input
WHEER
TYPE PIN NAME SIGNAL STATUS
H Active
A L Stand-by
OPEN Undefined State (')
H Stand-by
B L Active
OPEN Undefined State (')

* CE #FI& OPEN KEEZ#HT . FEDBEEERELTTEL,
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PARAMETER SYMBOL RATINGS UNITS
Input Voltage ViN -0.3~6.0 \%
Output Voltage Vour -0.3~6.0 \Y
Output Current lout 2.8 A
CE Input Voltage Vce -0.3~6.0 \Y
FLG Pin Voltage Ve -0.3~6.0 Vv
FLG Pin Current IFLe 15 mA
ILim Pin Voltage Vium -0.3~6.0 \%
ILm Pin Current liLim +1 mA
S 120 (IC Hk)
Pow(i'az'zséfg?t'o” USP-6C Pd 1000 (40mm x 40mm EHEEAR) (2 mwW
1250 (JESD51-7 E#R) 2
Operating Ambient Temperature Topr -40 ~ 105 °c
Storage Temperature Tstg -65 ~ 125 °C
* REETEKIE Ves TEELT S,
MDoyr 1E PA/(Vin-Vour) A T TTREATELY,
2 EREERDHFBRRDBET —HERYET  REEHB/ T —D A0 T4 A—2a0 2 TSRS,
TOIREX
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el 5
W E S
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
Input Voltage ViN - 2.5 - 55 \% @
On Resist R Vin=3.3V, lour=1.0A - 100 110 mQ @
n Resistance oN ViN=5.0V, lout=1.0A - 85 104 mQ
Supply Current Iss Vour=OPEN - 40 75 UA @)
Vin=5.5V, Vour=OPEN
Stand-by Current IstBY Vce=Vss (XC8108A) - 0.01 1.0 UA @
Vce=Vin (XC8108B)
Vin=5.5V, Vour=0V
Switch Leakage Current ILeAk Vce=Vss (XC8108A) - 0.01 1.0 UA @
Vce=Vin (XC8108B)
Vour=Vin-0.3V 216 | 240 | 264
o ILim shorted to Vss
Current Limit lmT - A @
Vout=Vin-0.3V 116 134 152
RiLm=18.4kQ ’ ’ ’
Vour=0V
[ OU;horted to V. i 120 i
Short-Circuit Current IsHoRT — - = A @
Vour=0V
- 0.67 -
R|L|M=18.4kQ
Vin=5.0V, Vout: OPEN—QV
Current Limit Circuit ¢ Measure from Vour=0V 20 s @
Response Time (2 cLR to when current falls below ' #
a certain Iuvt value
Vin=5.5V, XC8108A series 1.5 - 55
CE "H" Level Voltage VCEH - v @
Vin=5.5V, XC8108B series Vss - 0.8
Vin=5.5V, XC8108A series Vss - 0.8
CE "L" Level Voltage V \Y
v g [ Vi=5.5V, XC8108B series 15 - 55 @
CE "H" Level Current Icen Vin=5.5V, Vce=5.5V -0.1 - 0.1 uA @
CE "L" Level Current IcEL ViN=5.5V, Vce=0V -0.1 - 0.1 uA @
UVLO Detected Voltage VuvLob ViN: 2.2V—1.7V 1.8 1.9 2.0 \Y )
UVLO Released Voltage Vuvior Vin: 1.7V—2.2V 1.9 2.0 2.1 \Y )
UVLO Hysteresis VUHYs - - 0.1 - \Y, @

N 4%':?5%75“7:[/\1%%, V|N=5.0V, IOUT:1mA, ILIM=V881 VCE=VIN (X08108A) if:li, VCE=VSS (XCB1OSB)
(2 BEBEE, CONTA—RFISERADHTRESNTEYET .
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W E S
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
turn-on time ton RLoap=10Q, Vce=0V—2.2V - 0.60 1.00 ms @
turn-off time torr RLoap=10Q, Vce=2.2V—0V - 0.08 0.13 ms )
FLG output FET
outpu Rric | Ire=10mA, Vour=5.5V ; 15 20 Q ®
On-resistance
FLG output FET
Hipd lForr | VIN=5.5V, VRo=5.5V, Vour=OPEN | - 001 | 041 LA ®
Leakage Current
trD1 over-current condition 6.5 7.5 8.5 ms @
FLG delay time
trD2 reverse-voltage condition 2.7 4.0 4.7 ms @
Vin=0V, Vour=5.5V
Reverse Current Irev Vce=5.0V (XC8108A) - 0.1 1.0 UA @
Vce=Vss (XC8108B)
R
everse C.urrent Vin: 5.0V—4.7V
Prevention VRev_D Vour=5.0V - 140 - mv O)
Detect Voltage ouTTS:
Thermal Shutdown
uidow Trtsp Junction Temperature - 150 - °c
Detect Temperature
Th | Shutd
erma uidown Ttsr Junction Temperature - 130 - °C
Release Temperature
Thermal Shutdown
T tion T t - 2 - °C
Hysteresis Width HYS Junction Temperature 0 @
4#|:?E'E7§§7§1L‘i%‘3, V|N=5.0V, |0UT=1mA, ILIM=V581 VCE=V|N (X08108A) if:(i, VCE=VSS (XC8108B)
MRV Fy—Fbk
@turn-on time, turn-off time
Voltege[V] Voltege[V]
4L VCE —
CE "H" Level Voltage N\ "\— 3 =7 _CE “L” Level Voltage
\CE “L” Level Voltage E “H” Level Voltage
VCE \
7 90w 7t 90% ]
VOUT N vouT N
tON tOFF i Time[ms] tON tOFF Time[ms]
XC8108 ) —X ABA 7 XC8108 ¥ )—X BAA 7
TOIREX
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W B 7€ [B] & K]
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ABESOAERL., CE EIFK. UVLO EIFE, TSD [, ERFIRERE., FRERBLERE. 2V A—LTAYIETEBRSNTOET,
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<BEVREMEE(T—TILrIRTIV)>

BERELLTH—TILI YT I (TSD) EBRENBLTLET,

TP AV BELNREBEICETAERMYF ISV RAERFIMICA TSEET,

RAYFRIUDRANF TIREEZRGELI=FEO v I a3V BEMNRREBEEETTNIERMYF SO D RANA U IREELTY (BEIE
I1R). BERMVFRMEERIBLET . U—IL vy bSO URHERBIC, FLG FIE Low LANLVHAERYFET, £, —< L
YybS OUEBRERREIZ. FLG i F (& High LRJLE AIZRYFET,

<UVLO #gE>
Vin DIETFIZ&BBHEABFIEELTT A —RIILTF—2A95 7 I9MUVLO)RBZERNBLTLET , Vn ARHEBEITET HERMVF
FSUDRAEBRFEMICA TSR BREEICET DERMIYFISUSRENA IRELLZY (BBER). BEXMVFHEZRIBELET .

<YIhRE—HRE>

IC EBIFFICH DAL TUH(CISFYy—o8N D Vin-Vour BIDER(RABR)ZMZ. B2 RABRICLSD VN OEBZINZSE
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BEERIM4T : C 24T
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RIRRERESBFR. HNEREERERFTTETIEETY,
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W E1/EER A
<BEiRFIRR S SRR RE>
EREIRN ARG F(un iFF) BN ZERE T 22 T, BREIBEZEEICHRTET S ENTTEETT,
EREIBRMEE 1 ZAL., 900mA~2400mA DEFTHRET S ENTEET, -, WnFEFA—TUDEEEIRA Y F S
DURBFRBEINICATERYET,

X 1. Rum(kQ) = 57207 / lumirm(mA) - 24.32(kQ)
Rium : SHEHERIE  lumrm - BREHIREREIE

®1. ERHIRHREE —&

LimiT(T) RiLim E96 R E E96 RFiEH{E AkF
(mA) (kQ) (kQ) ERHIRE(MA)
900 39.24 39.2 901

1000 32.89 33.2 995

1100 27.69 28.0 1093

1200 23.35 23.2 1204

1300 19.69 19.6 1303

1400 16.54 16.5 1401

1500 13.82 13.7 1505

1600 11.43 11.5 1597

1700 9.33 9.31 1701

1800 7.46 7.5 1798

1900 5.79 5.76 1902

2000 4.28 4.32 1997

2100 2.92 2.94 2099

2200 1.68 1.69 2199

2300 0.55 0.549 2300

2400 ILim shorted to Vss 2400

TOIREX
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SYFHIEAT D BEAT
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FLG #BEICL-TIC DREZER T HENFIRETY
i, FLG IiF (& Nch =TV RLA U B EoTHEY . T Ty THEELIE 10kQ~100kQ DIEEHELET
TLT7YTBREIE 55V LITFICLTTELY,
BEERIAT :CH4T
FLG pin FLG pin
CONDITION Low level output Condition High level output Condition
Current limiter BERBEEHIFLT BERGREHEFLT
Short Protection 7.5ms(TYP.)#& 7.5ms(TYP.)#
Reverse current WEERHEHFLT WEEMBBREHIFLT
prevention 4.0ms(TYP.)#% 4.0ms(TYP.)#%
Thermal shutdown BEVEH ERIEF 1B EMR IR & R BF
UVLO .
HEF High LNLH A
Stand-by
SYFAIEAT D BIAT
FLG pin FLG pin
CONDITION Low level output Condition High level output Condition
Current limiter BERBREEHELT _
, ZTF ENERRRREF
Short Protection 7.5ms(TYP.)#% *
Reverse current WEERHEMHFLT _ .
prevention 4.0ms(TYP.)#& T T RtrRERE
Thermal shutdown BEVEH ERIEF 1B ENR IR & R BF
UVLO
W High LRJILE S
Stand-by
TOIREX
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(1) UVLO threshold Voltage vs. Ambient Temperature
XC8108xx20ER
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(2) Stand-by Current vs. Input Voltage (3) Stand-by Current vs. Ambient Temperature
XC8108xx20ER XC8108xx20ER
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(4) Supply Current vs. Input Voltage(sweep up)

Vi=5.0V, Cn=1.0 ¢t F(ceramic), C,=1.0 4 F(ceramic)

XC8108xx20ER

(5) Supply Current vs. Ambient Temperature

XC8108xx20ER

Cn=1.0 ¢ F(ceramic), C,=1.0 ¢ F(ceramic)

VIN=5.0V

50 50
45 45
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8 /J Ta=25°C g 1
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(6) CE threshold Voltage vs. Ambient Temperature
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0.0
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Cn=1.0 1 F(ceramic), C.=1.0 i F(ceramic)
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(7) On Resistance vs. Input Voltage (8) On Resistance vs. Ambient Temperature
XC8108xx20ER XC8108xx20ER
Cor1.0 4 Floeramic), G=1.0 4 Foeramic) Cn=1.0 £ F(ceramic), C,=1.0 ¢ F(ceramic)
180 180
_ 160 160
G 140 o
£ \ E 140 e
s 120 — s 120 —
= 100 = 100 — ——
3 S 8 - | =T
S 80 — < 80
3 5 =
g 60 g 60 VIN=2.5V 1
o & VIN=35V
5 40 :ailgscc — S 40 VN=45V |
20 Tam-40°C 20 VN=50vV |
VIN=5.5V
0 ‘ | | 0 | ! !
20 25 30 35 40 45 50 55 6.0 -50 25 0 25 50 75 100 125
Input Voltage : Vyy [V] Ambient Temperature : Ta [°C]
(9) turn-on time vs. Input Voltage (10) turn-on time vs. Ambient Temperature
XC8108xx20ER XC8108xx20ER
Cp=1.0 i F(ceramic), C_=1.0 u F(ceramic) Cn=1.0 i F(ceramic), C,=1.0 u F(ceramic)
0.7
0.7 ~
L~ N R
_, 06 _, 06 —
172}
E 05 // .E. 0.5
s o = —
g o4 L1 / g y ~
PO 2o
5 / x —_—
£ 03 £ 03
=] =}
5 5
_ VN=25v |
IE 0.2 Ta=105°C IE 0.2 VN=35V
3 25 2 VIN=45V
01 Teee 0.1 VN=50V |
Te=-d0°c VN=55V
0.0 ‘ ‘ ‘ 0.0 | | |
20 25 30 35 40 45 50 55 6.0 -50 -25 0 25 50 75 100 125
Input Voltage : Vi [V] Ambient Temperature : Ta [°C]
(11) turn-off time vs. Input Voltage (12) turn-off time vs. Ambient Temperature
XC8108xx20ER XC8108xx20ER
Vi=4.3V, Cy=1.0 tt Flceramic), C_=1.0 i Fceramic) GCn=1.0 t Fleeramic), C=1.0 4 Flceramic)
0.09 ‘ 0.09
0.08 0.08
- /6——;"—— - C
£ 007 g 007 —
= // ._’.‘: J—
5 0.06 & 0.06
3 =
.5 005 5 005
g 004 g 004 VN=25V
E o = VN=35V
aé 0.03 Te=105°C uc:> 0.03 VN=45V T
| Ta=25°C | VIN=5.0V
c — 1
< 0.02 Tam-40°C g 0.02 VN=55V |
+ +
0.01 0.01
0.00 0.00
20 25 30 35 40 45 50 55 60 50 -25 O 25 50 75 100 125
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(13) FLG delay time over-current
vs. Ambient Temperature

XC8108xx20ER

Cn=1.0 1 Flceramic), C_=1.0 u F(ceramic)
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Ambient Temperature : Ta [°C]

(15) Output Voltage vs. Output Current

XC8108xC20ER

Cn=1.0 ¢ Fceramic), C,=1.0 i F(ceramic)
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Output Current : o [A]

(16) turn-on Delay vs. Rise Time (CL=1.0uF)

XC8108xx20ER

Vee=0V—5.0V, tr=5 s, R.=10Q, Ta=25°C
Vi=5.0V, Cy=C,=1.0 i F(ceramic), Rym=18.4k Q
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(14) FLG delay time reverse-wltage
vs. Ambient Temperature

XC8108xx20ER

Cn=1.0 ¢t F(ceramic), C,=1.0 i F(ceramic)
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(17) turn-off Delay vs. Fall Time (CL=1.0uF)

XC8108xx20ER

Vee=5.0V—=0V, tf=5 1 s, R.=10Q, Ta=25°C
Vin=5.0V, Cpn=C,=1.0 it F(ceramic), Ryum=18.4k Q
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(18) turn-on Delay vs. Rise Time (CL=120uF) (19) turn-off Delay vs. Fall Time (CL=120uF)
XC8108xx20ER XC8108xx20ER
Vee=0V—5.0V, tr=5 4's, Ri=10Q, Ta=25°C Vee=5.0V—0V, tf=5 i s, Ri=10Q, Ta=25°C
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(20) Short Circuit Current, Device Enabled Into Short
XC8108xx20ER XC8108xx20ER
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(21) UVLO Transient Response (CL=1.0uF)

XC8108xx20ER

Vp=0V—5.0V, tr=3ms, Ta=25°C
R.=5Q, Cpn=C.=1.0 i F(ceramic), Ry y=18.4k Q
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(22) UVLO Transient Response (CL=120uF)

Time [500 u s/div]

XC8108xx20ER

Vin=0V—5.0V, tr=3ms, Ta=25°C
R.=5Q, Cn=1.0 4 F, C_=120 u F(ceramic), Rum=18.4k Q
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(23) Reverse Voltage Detected Voltage (CL=1.0uF)

XC8108xC20ER
Vi=5.0V, Ri=5Q, Ta=25°C
Cn=C.=1.0 i F(ceramic), Ryy=18.4k Q
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Voltage : [V]

8.0

6.0

4.0

2.0

0.0

8.0
6.0
4.0
2.0
0.0

XC8108xx20ER
Vp=5.0V—0V, tf=3ms, Ta=25°C
R.=5Q, Cn=C.=1.0 1 F(ceramic), Ryy=18.4k @

Input Voltage

Mo

\\\

N

Output Voltage

™.

S

Supply Current
| | | |

Time [500 1 s/div]

XC8108xx20ER

Vi=5.0V—0V, tf=3ms, Ta=25°C

R.=5Q, Cy=1.0 ¢ F, C_=120 i F(ceramic), Ryy=18.4k Q

Output Voltage

Y

“~

™N

SN

Input

Voltage

™

™~

Supply Current

Time [500 ¢ s/div]

3.5

3.0

2.5

2.0

0.5

0.0

-05

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

-05

Supply Current:1 ., [Al

Supply Current I, [A]

(24) Reverse Voltage Released Voltage (CL=1.0uF)

Voltage : [V]
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(25) Reverse Voltage Detected Voltage (CL=120uF)

Voltage : [V]
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(27) CE Transient Response

Voltage : [V]

(28) Current Limit adapted time

Current Limit Response : [ i s]
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(26) Reverse Voltage Released Voltage (CL=120uF)
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