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XC8110/XC8111 : Load SW with Ideal Diode Function (0.5A/1.0A)

TOIREX

|deal Diode Function / No Input Current under Reverse bias / Small Solution / IEC 62368-1 Certified

B Features

Input Voltage
Output Current

Stand-by Current
Supply Current

Reverse Bias Current
Forward Voltage
Current Limit

Short Current
Function
Protection

Standard
Packages

Operating Ambient Temp.

B Packages

SOT-25

(2.8x2.9x1.3mm)
Vour NC

[l

ol oliB

Vin Vss CE

Vin 6
NC5
CE4

USP-6B06
(1.5x1.8x0.33mm)

: 1.5V ~ 6.0V
: XC8110 / 500mA (V> 1.7V)

XC8111 / 1A (V,y >2.0V)

:0.65pA
: 3.6pA (at Forward bias)

0.0pA (at Reverse bias)

: 0.8pA
:20mV
: XC8110 / 850mA

XC8111 / 1700mA

:50mA
: ldeal diode function
: Inrush Current Protection

Current limit
Thermal Shutdown

: IEC 62368-1:2023 Certified
: WLP-4-02, SOT-25, USP-6B06
:-40°C ~ 105°C

WLP-4-02
(0.82x0.82x0.5mm)
1
32\;0(;” w1 1O O|2CE
Vour4 | O O | 3 Vs
0Ol3 Vss

B Typical Application Circuit

Diode / substitute for load switch

Vin —
1.5V~6.0V

Ideal Diode : Vg=20mV

Vour

OR circuit: backup circuit, etc.

Main Power
5V

OpA @ Vin<Vour
_—

Battery _
For Backup ]

Ideal Diode : Vg=20mV

Ideal Diode : Vg=20mV

™ 0.1pF or more
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XC8114 : Load SW with Ideal Diode Function (3A)

Ideal Diode Function / No Input Current under Reverse bias / High current support / IEC 62368-1 Certified

B Features

Input Voltage
Output Current
Stand-by Current
Supply Current

Reverse Bias Current
Forward Voltage
Current Limit

Short Current

B Typical Application Circuit

Diode / substitute for load switch

: 1.5V~ 6.0V

:3A (V) > 2.6V)

: 0.65pA

: 3.6pA (at Forward bias)
0.0pA (at Reverse bias)
: 0.8pA

:20mV

:4500mA

:60mA

|deal Diode : VF=20mV

Vour

I
1.5V~6.0V

Function : Ideal diode function OR circuit: backup circuit, etc.
Protection : Inrush Current Protection
Current limit
Thermal Shutdown Ideal Diode : V=20mV
Standard 1 IEC 62368-1:2023 Certified Main Power
Packages : WLP-4-04, DFN2018-6G, SOT-89-5 oV
Operating Ambient Temp.  :-40~ 105°C
B Packages
WLP-4-04 DFN2018-6G SOT-89-5

(0.82x1.48x0.495mm)

(1.8x2.0x0.6mm)

(4.5x4.6x1.6mm) OHA @ Vin<Vour
—

V
Vour Vin out

Battery 1 C € C
V|N1 O O 4VOUT VlN 6 ] O] 1 VOUT For Backup T OftlF T 0.1pF OII-” more
NC5 b | oo (2 Ne I
m O
En2| O O3Vss EN 4 3 Vss

VSS
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XC8112/XC8113 : 2ch Load SW with Ideal Diode Function (2ch x 0.5A/2ch x 1A) TO'RE)(

|deal Diode x 2ch / Vout OR Connection, Parallel connection Supports high current and low Ron

UNDER
B Features B Typical Application Circuit [ DEVELOPMENT ]
Input Voltage : 1.5V ~ 6.0V (Absolute Max.:6.6V)
Output Current : XC8112 : 2ch x 500mA (V|N> 1.7V) @®OR Circuit: Backup circuit etc(XC8112/XC8113)
XC8113 : 2ch x 1000mA (V> 2.0V) \deal Diode : Ve=20mV
Stand-by Current : 0.65uA/ch Main Power ©
Supply Current : 3.6pA/ch (at Forward bias) v
0.0pA (at Reverse bias) G |-
Reverse Bias Current : 0.8uA/ch OpA @ Vin<Vour O
Forward Voltage :20mV I
Current Limit : 2ch x 850mA (XC8112) Battery _|_ Cuw 1 a
2ch x 1700mA (XC8113) For Backup T O-1HF O HFormore
Short Current : 50mA I. \deal Diode - Jr=20mV
Function : Ideal diode function
Protection : Inrush Current Protection @Parallel connection(XC8112/XC8113)
Current limit ldeal Diode : Ve=20mV
Thermal Shutdown
Standard : IEC 62368-1:2023 Certified
Package : USP-8B06
Operating Ambient Temp.  :-40°C ~ 105°C
B Packages T
USP-8B06 T 0.14F o more
(2.0x2.0x0.33mm) L o Ideal Diode : VF=20mV
a.viNg |H Al 1.vouTt CLIB=E ciNt
7.EN1 (O O} 2vss1 L
evinz |0 Uz vourz CL2Z=5X CIN2
D D -R-R-0-]
5EN2 4VE52 cooo
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List of Load Switch ICs with Ideal Diode Function

TOIREX

UNDER UNDER UNDER
DEVELOPMENT DEVELOPMENT DEVELOPMENT
XC8110 XC8111 XC8114 XC8112 XC8113

Vin 1.5V~ 6.0V

lout 500mA 1000mA 3000mA 2ch x 500mA 2ch x 1000mA

| Forward bias : 3.6pA Forward bias : 3.6uA/ch

9 Reverse bias : 0.0pA Reverse bias : 0.0pA/ch
Function Ideal Diode function
EN function
Protection Inrush Protection
Function Current Limit (Fold-Back+Drop)
Thermal Shutdown
WLP-4-02 WLP-4-01
(0.82x0.82x0.5mm) (0.82x1.48x0.495mm)
Package USP-6B06 DFN2018-6G USP-8B06
g (1.5x1.8x0.33mm) (1.8x2.0x0.6mm) (2.0x2.0x0.33mm)
SOT-25 SOT-89-5
(2.8x2.9x1.3mm) (4.5x4.6x1.6mm)
Standard IEC 62368-1:2023
. 2ch product
Feature Small Space high current Small Space
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TOIREX

What is the ideal diode function?

B |deal Diode function
VF and leakage current are much smaller than SBD. IV curve of Ideal diode
* VF of SBD is around 0.3~0.4V. When an SBD is inserted in series 7\ ,
with a battery, the battery life is shortened due to VF losses. _ '
With ideal diodes, VF losses can be reduced and battery life E i
can be prolonged. ©
) ] < Standard
* Good to avoid heat issue as well. = Ideal diode function | Schottky barrier diode
§ 77777777777777777777777777777777777777 /
o ]
> Hi
O It
Lower leakage current from Vg to V) 5
* SBDs have a leakage current of several pA to several hundred pA, g i
which have a negative impact on battery life. / |
Whereas the ideal diode have almost no leakage current. < e - >
FORWARD 045V
20mV (TYP.)
Forward Voltage : V¢ (V)

B Reverse current function
v True Reverse Current Prevention: XC8110/XC8111, XC8112/XC8113, XC8114

Normally Vg is maintained at "V, -20mV". If V5 ,; becomes higher than this, the reverse current prevention is activated.
This function provides complete reverse current prevention like a diode.

v Reverse current prevention: usual load SWs
This function prevents reverse current when the voltage on the input side becomes lower, but since reverse current is prevented

after it has flowed, complete reverse current prevention is not possible.
* When CE ="L", reverse current prevention is possible without reverse current flow.
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XC8110/XC8111, XC8112/XC8113, XC8114 : Protection functions

TOIREX

B Equipped with protective functions which are not found in diodes.

Ideal Diode Schottky Diode

QOutput Current

F 3
v

Forward Voltage

1/ Almost no VF
20 Compared to SBD

A
* Forward Voltage

T

Output Voltage

Short Current
Output Current

Current limit with foldback
— Pseudo Fuse that can be
used repeatedly

H -
Over Current Limt ~

<A
=
\g
HO
L
oad Current /I\
|
1
|
1
|
Release 1 Detect
Temp. : Temp.
1
|
1
|
O0mA 1 >
125 150
Temp - Vout

Thermal shutdown
(Automatic recovery)

» Equipped with protection functions such as current limit function.

Significantly improved safety.

IEC 62368-1:2023 certified, enabling simplification of stand-alone failure testing of the post-stage components.
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Application circuit 1 TOIREX

B OR Connection / Backup circuit
® There is no voltage drop such as VF of SBD.
® |Iq of Vy is 0.0pA when reverse biased, so suitable for a backup circuit.

® Easy automatic switching of power supply path without control

SBD
Main power line _ N _ ) ) )
~6V input " Reverse current = OpA g Basic use as ideal diode.
- , _atwhen reverse biased It is ideal for OR connection applications as it is equipped
Li3Vor 3.6V with true reverse current prevention.
Backup battery
1= -===9--= vout
XC8110/XC8111 A shutdown function at the time of shipment can also be
T _fl; CE installed by making the CE connection point on the output
r side.
7
g of V,, = OpA
when reverse biased (VMLVm)
Additional shutdown function for shipping.
Condition CE Usual case IVin (19) IVour ’ ICE
Forward bias IR S Forward bias asadiode | . 3.6UA i OMA 0.48pA
Reverse bias Reverse bias as a diode OpA E 0.8pA '
Forward bias npn SW off as Load SW, Ship mode 0.65uA OuA OA
Reverse bias SW off as Load SW with Reverse bias OpA 0.8pA
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Application circuit 2 TOIREX

B Backup circuit (OR connection) / Reverse current protection when batteries are in parallel

Backup circuit
For switching power to a back-up power supply

in the event of loss of main line power.
Main power line . ;
: > VIN ====9{=-==> vouT OR connection
~6V input _T_ L

CIN _7;
0.14F —EN1

Backup Battery :_T_ VIN ====3-== vouT

etc

CIN _r; cL
0.1uF —>EN2 xc8112/xC8113 0.1uF

Prevention of backflow when batteries are paralleled

When new and old batteries are used in parallel,
For applications where backflow from one battery to the other is prevented.

_l__r VIN ====P}=== vouTt Output
Battery OcllNF
;l,: :I; W ENt

> VIN ======= vouTt
_l_ J_CIN

Battery _7;0 1uE
j; TP EN2 ycga12/xc8113 0.14F

7
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Application circuit 3

TOIREX

B Parallel connection for high current / low Ron

XC8110 ~ XC8114 can be connected in parallel.

By connecting the 3A product XC8114 in parallel, it can be used for output currents of 3A or more.
When connected in parallel, the Ron is %.

By increasing the number of ICs, more than two in parallel can be supported.

0.25
Ideal Diode : VE=20mV

0.20
EElvl,\,l S ' SQVOUTI 3
=

C & 0.15

N EN1 Vss1 DX— &

_2.1UF y E
p— VN2 oUT2 -

T . T 0.10
2
EN2 Vss: £ C =

- 0.1pF or more h
0.05 — 1c
Ideal Diode : VF,=20mV )
L @ 7;_ o— 2 channelsin parallel
0.00
. 0.0 0.5 1.0 15 2.0
XC8113 Parallel Connection
Output Current [A]
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