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XC 621 7 Series /

/

ETR03022-017

200mA High Speed "Green Operation" LDO Voltage Regulators

B GENERAL DESCRIPTION Y Green Operation Compatible

The XC6217 series are precise, low noise, high speed, low dropout regulators with green operation (GO) function. They are
fabricated using Torex’s CMOS process. Performance features of the series include high ripple rejection and low dropout voltage,
and the series include a reference voltage source, an error amplifier, a current limiter, and a phase compensation circuit.

GO provides high speed operation, low power consumption and high efficiencies by automatically switching between a high
speed mode (HS) and a power save mode (PS) depending upon the load current level. The switching point of the GO to the
output current is being fixed inside the IC. When only high-speed operation is required, it can be fixed by inputting a high level
signal to the GO pin, thus providing operating conditions with the most suitable level of supply current for the application.

The CE function enables the output to be turned off resulting in greatly reduced power consumption. In this state, with the XC6217
series B/D Type, the IC turns on the internal switch located between the Vourand Vss pins. This short enables the electric charge
at the output capacitor (CL) to be discharged via the internal auto-discharge resistance, and as a result the Vour pin quickly
returns to the Vss level. The series' output stabilization capacitor (CL) is also compatible with low ESR ceramic capacitors.
Output voltage is selectable in 0.05V increments within a range of 0.80V~4.00V, using laser trimming technologies.

The current limiter's foldback circuit also operates as a short circuit protection for the output current limiter and the output pin.

HAPPLICATIONS mFEATURES

@®Smart phones / Mobile phones Output Current : 200mA <Limit: 250mA TYP.>
@ Portable game consoles Dropout Voltage 1 80MV@ lout=100mA, Vour=3.0V

DUADIS Operating Voltage R £ 1.6V ~ 6.0V (0.8V=VourS1.55V
@ Digital still cameras / Camcorders perating Yollage Range ( out

®Dicital aud : . 1.8V ~ 6.0V (1.6V=Vour=4.0V
Igital audio equipments Output Voltage Range - 0.80V~4.00V (0.05V increments)

Accuracy 1 2% (HS: Vour 22.00V) (Standard)
+30mV (HS: Vour=1.95V) (Standard)
+2.5%, -3.5% (PS: Vour 22.60V) (Standard)
+3.5%, -4.5% (PS:1.60=Voyr=2.55V) (Standard)
+70mV, -90mV (PS:0.80=Voyr=1.55V) (Standard)
+1% (HS: Vour 22.00V) (High Accuracy)
+20mV (HS: Vour=1.95V) (High Accuracy)
+1.5%, -2.5% (PS: Vour 22.60V) (High Accuracy)
+2.5%, -3.5% (PS:1.60=Vyr=2.55V) (High Accuracy)
+50mV, -70mV (PS:0.80=Voyr=1.55V) (High Accuracy)
Low Power Consumption : TYP.4.5uA @ PS mode
TYP.25uA @ HS mode

Standby Current : Less than 0.1pA
High Ripple Rejection : 70dB @ 1kHz (When HS mode)
Low ESR Capacitor : 1.0pF Ceramic capacitor

Regulators with Green Operation (GO) Function

C. High-Speed-Discharge (XC6217B/D)

Operating Ambient Temperature :-40°C ~ 85°C

Packages : USP-4D, SOT-25(XC6217 Series A/B Type)
SSOT-24,USPN-4(XC6217 Series C/D Type)

Environmentally Friendly : EU RoHS Compliant, Pb Free

ETYPICAL APPLICATION CIRCUIT B TYPICAL PERFORMANCE
CHARACTERISTICS

XC6217B281MR
Vi=3.8V,Tr=Tf=5usec, Ta=25°C
Ci=C,=1.0uF(Ceramic)
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XC6217 series

BBLOCK DIAGRAMS

@A Type @B Type
ce Conved oo o—DJvn  CE Contral *e —DJ v
- x
CE CE/ CE CVE/ Limit
h &
Ceiliflt}t N Vour c?raccuit x Vour
Go X—e R1 Go X—e " R Rocwe
i i CE/, A
1
e} e A
TIT
@®C Type @D Type

ON/OFF
Control

ON/OFF
Control

CE -0 o—X] vin CE

PPy ° x Vin
Current A i
Limit

CE CF/ CE CF/
each each
circuit circuit

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

2/29



XC6217

Series
B PRODUCT CLASSIFICATION
@Ordering Information
XC62170@DB®-D"
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
A CE High Active, no Ci discharge resistor
D Type B CE High Active, with C. discharge resistor
C CE High Active, no CLdischarge resistor, no GO pin
D CE High Active, with Cdischarge resistor, no GO pin
@3 Output Voltage 08 ~ 40 ex.) Vourm=3.00V —- @ =3, @ =0
0.1V increments (Standard)
Vour(? HS mode PS mode
0.80V ~ 1.50V Vourm=30mV | Voura70mV.Vourm-90mV
2 1.60V ~ 1.90V Vourm=30mV Vourry+3.5%Vourr—4.5%
2.00V ~ 2.50V Vourm=2% Vourm*+3.5% Vourr)-4.5%
2.60V ~ 4.00V Vourm *£2% Vourm*+2.5% Vourm-3.5%
ex.) 2.00V Standard — @=2, @=0, @=2
0.05V increments (Standard)
Vour(? HS mode PS mode
0.85V ~ 1.55V Vourm=30mV | Voura+*70mV,Vourm-90mV
A 1.65V ~ 1.95V Vourm=30mV Vourry*3.5% Vourr-4.5%
2.05V ~ 2.55V Vourm=2% Vourm+3.5%Vourry-4.5%
2.65V ~ 3.95V Vourm +2% Vourm+2.5% Vourr=3.5%
@ Output Accuracy ex.) 2.05V Standard — @=2, @=0, @=A
0.1V increments (High Accuracy)
Vour(? HS mode PS mode
0.80V ~ 1.50V Vourm=20mV | Voura+*50mV,Vourm-70mV
1 1.60V ~ 1.90V Vourm£20mV Vourm+2.5%Vourr-3.5%
2.00V ~ 2.50V Vourm=1% Vourm+2.5% Vourr)-3.5%
2.60V ~ 4.00V Vourm=1% Vourm+1.5%Vourr-2.5%
ex.) 2.00V High Accuracy — =2, @=0, @=1
0.05V increments (High Accuracy)
Vour{? HS mode PS mode
0.85V ~ 1.55V Vourm=20mV | Vour+50mV,Vourr-70mV
B 1.65V ~ 1.95V Vourm=20mV Vourm+2.5% Vourr-3.5%
2.05V ~ 2.55V Vourm=1% Vourm+2.5%Vourr-3.5%
2.65V ~ 3.95V Vourm=1% Voury+1.5%Vourm-2.5%
ex.) 2.05V High Accuracy — @=2, ®=0, @=B
GR-G USP-4D (A/B type)  (3,000pcs/Reel)
66~ Package§ MR-G SOT-25 (A/B type) (3,000pcs/Reel)
(Order Unit) NR-G SSOT-24 (C/D type) (3,000pcs/Reel)
7R-G USPN-4 (C/D type)( (5,000pcs/Reel)

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

(2 Output Range of USPN-4 1.6V =Voyr=4.00V

@ Selection Guide

Type GO Pin CL Discharge
A YES NO
B YES YES
C NO NO
D NO YES

TOIREX
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XC6217 series

B PIN CONFIGURATION

Vour GO
Go g | . | [8|CE
VOUT z] VSS 4 V[N

Viw Vss CE

SOT-25
(TOP VIEW)

USP-4D
(BOTTOM VIEW)

Vin Vout

Vss 2| ] [ 3CE
Vour 1D 1|4 Vin

CE Vss
SSOT-24 USPN-4
(TOP VIEW) (BOTTOM VIEW)

The USP-4D, USPN-4 heat dissipation pad is recommended to solder in use of the reference
mount pattern and metal mask pattern for the mounting strength and heat dissipation.

BPIN ASSIGNMENT

PIN NUMBER
PIN NAME FUNCTION
USP-4D SOT-25 SSOT-24 USPN-4
4 1 4 4 VIN Power Input
1 5 3 1 Vour Output
2 4 - - GO Green Operation Mode Switch
5 2 2 Vss Ground
3 3 1 3 CE ON/OFF Control
* A/B type: USP-4D package
A/B type: SOT-25 package
C/D type: SSOT-24 package
C/D type: USPN-4 package
BFUNCTION CHART
PIN NAME LOGIC IC CONDITION
L OFF
CE H ON
OPEN Undefined operation
L GO Mode(?
GO" H HS Mode
OPEN Undefined operation

() Since there is no GO pin about SSOT-24 and USPN-4, they always operate by GO Mode.

(2 GO mode = PS/HS auto switching
Power Save(PS) mode : Low supply current
High Speed(HS) mode : High Speed

(3 CE pin and GO pin should not be left open. Each should have a certain voltage.
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XC6217

Series
BABSOLUTE MAXIMUM RATINGS
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN Vss-0.3~6.5 \%
Output Current lout 400 (M mA
Output Voltage Vour Vss-0.3~Vin+0.3 \Y,
CE/GO Input Voltage Vce/Veo Vss-0.3~6.5 \%
120
USP-4D -
650 (40mmx40mm Standard board)(?
250
SOT-25 -
L 600 (40mmx40mm Standard board)("?
Power Dissipation Pd 150 mW
SSOT-24 N
500 (40mmx40mm Standard board)(*?
100
USPN-4 -
600 (40mmx40mm Standard board)(*?
Operating Ambient Temperature Topr -40 ~ 85 °c
Storage Temperature Tstg -55 ~ 125 °c
(D lour= Pd/ (Vin-Vour)
(2): The power dissipation figure shown is PCB mounted and is for reference only.
Please see the power dissipation page for the mounting condition.
TOIREX
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XC6217 series

BELECTRICAL CHARACTERISTICS

@A/B Type Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS [CIRCUIT]|
\H/;?Jr;(TS)EE%%\I\IAOde o) Voutm) Vour(m
Veo= VTN, Vce=ViN, lout=10mA *0.98 *1.02
U;%E(:Ziegsl\\ﬂlocje (HS) Vour(m) Vour(m)
Veo=Vin, Vee=Vin, lour=10mA -0.03 +0.03
Power Save Mode (PS) v Vv
Output Voltage Vour(E) Vourm22.60V OUTM | Vour(r) | VOUTM Vv D
(Standard) €2 Vo= Vss, Vee=Vi, lour=0.1mA x0.965 | 3 ) x1.025
Power Save Mode (PS) v vV
1.60V<Vourm<2.55V outm outm
- - x0.955 x1.035
VGo=Vss, Vce=ViN, lour=0.1mA
Power Save Mode (PS) v vV
0.80V<Vourms1.55V gugg) +%”(T)(;)
Veo=Vss, Vce=VIN, lout=0.1mA e :
U;%E(:Egeo%\l\/ﬂ ode (HS) Vout(m) Vout(m)
Veo= VTN, Vce=VN, lout=10mA *0.99 *1.01
CL%E(TS)E?Z%\,\/A ode(HS) Vour(m) Vour(m)
Veo=Vin, Vce=Vin, lour=10mA -0.02 +0.02
Output Voltage Vourt() Power Save Mode (PS) Vourm | Voutm | Vour) v )
(High Accuracy) 2 Vourm=2.60V x0975 | ™ |x1.015
Veo=Vss, Vce=Vin, lour=0.1mA : :
Power Save Mode (PS), vV Vv
1.60V<Vourm<2.55V x(‘)’g&) . ;)ngs)
Veo=Vss, Vce=VN, lout=0.1TmA : :
Power save mode (PS), vV Vv
0.80V<Vourm<1.55V 8“8‘7” +‘(°)“g;)
Veo=Vss, Vce=Vin, lour=0.1mA s )
VGo=VIN(HS),Vce=ViN
Output Current louTmAx ViN=Vourtm+1.0V 200 250 - mA @
0.80V<Vourm=4.00V
. Veo=ViNn(HS) ,Vce=ViN
Load Regulation AVout 0AmMA= lour < 100mA 10 40 mV @
Dropout Voltage 4 Vdif Veo=Vin (HS), Vce=VN, lout=100mA [E-2] mV Q)
Supply Current 1 Iss1 Vce=ViN, Veo=ViN(HS), lout=0mA - 25 50 uA ®
Supply Current 2 Iss2 Vce=ViN , Veo=Vss(PS), lout=0mA - 45 8.0 UA ®
Standby Current IstB VIN=6.0V, Vce=Vss - 0.01 0.10 uA ®@
Vourm*+0.5V=VIN=6.0V
Vourm=1.10V
. . AVout VGo=VIN (HS), Vce=ViN, lout=10mA ) o
Line Regulation (BVin-Vour) [ .6Y=Vm=6.0V 0.01 | 020 | %/V @®
Vourm=1.05V
VGo=VIN (HS), Vce=V, lout=10mA
Input Voltage ViN 0.80V=Vourm=1.55V 1.6 - 6.0 \Y @
Output Voltage AVour/ Veo=ViN,Vce=VIN
Temperature AToor - V. lout=30mA - +100 - ppm/’C| @
Characteristics (ATopr - Vour) -40°C=Topr=85°C
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XC6217

Series
BELECTRICAL CHARACTERISTICS (Continued)
@®A/B Type (Continued) Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNITS |CIRCUIT
Vin={Voutm+1.0}Vbc+0.5Vp-pac
0.85V =Vourm=4.00V
VGo=VIN (HS), Vce=Vin
. L lout=30mA, f=1kHz
Ripple Rejection Rate PSRR ViN=1.85V00+0.5Vpone - 70 - dB ®
Vour(m=0.80V
Veo=VIN (HS),Vce=Vin
lout=30mMA, f=1kHz
Limit Current ILim Veo=Vin (HS), Vce=Vin 200 250 - mA ©)
Veo=Vin (HS), Vce=Vin
Short Current IsHoRT Vour is short-circuited to the Vss level. ) 30 ) mA ©
Vce=VIN
PS Switching Current lcor Veo=Vss (GO mode), 0.5 - - mA @
lout: heavy to light load
I Vce=ViN, Veo=Vss (GO mode),
HS Switching Current lco lour: light to heavy load - - 8.0 mA @
Switch Current Hysteresis
Range y Icohys Iconys=lco- lcor - 3.5 - mA @
PS Switching Delay Time tops Vce=VIN,Veo=Vss (GO mode) - - [E-3] us @
CE High Level Voltage VceH 1.2 - 6.0 \Y, @
GO High Level Voltage VGoH Vce=V, Iss Search, lour=0mA 1.2 - 6.0 \Y @
CE Low Level Voltage VeeL - - 0.3 \ @
GO Low Level Voltage VoL Vce=Vin, Iss Search, lout=0mA - - 0.3 \Y @
CE High Level Current lcen Veo=ViN, Vce=ViN -0.1 - 0.1 A @
GO High Level Current IcoH Veo=ViN, Vce=VIN -0.1 - 0.1 LA @
CE Low Level Current lceL Vce=Vss, Veo=Vss -0.1 - 0.1 uA @
GO Low Level Current leoL Vce=Vss, Veo=Vss -0.1 - 0.1 UA @
C"R'Zusti‘;gr']i‘;h(?;)ge Rocke | ViN=6.0V, Vour=4.00V, Vce=Veo-Vss - 780 | - Q ©)

NOTE:

* 1: Unless otherwise stated regarding input voltage conditions, Vin=Voutm)+1.0V.

* 2: Vour ) = Effective output voltage (Refer to the voltage chart E-1)
(l.e. the output voltage when an amply stabilized "Vout (1)+1.0V" is provided at the Vin pin while maintaining a certain lout

value.)

* 3: Vour () = Nominal output voltage

* 4: Vdif= {Vin1 (8-VouT1 (5}

* 5: Vout1=A voltage equal to 98% of the output voltage whenever an amply stabilized lout {Vout () +1.0V} is input in the

HS mode.

* 6: Vin1=the input voltage when Vourt1 appears as input voltage is gradually decreased.

* 7: For the XC6217 series B type only. The XC6217 series A type discharges by resistors R1 and R2 only as shown in the

block diaarams.

TOIREX
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XC6217 series

BELECTRICAL CHARACTERISTICS (Continued)

@C/D Type Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. |UNITS | CIRCUIT
High Speed Mode (HS) Vour(m
V
Vourm=2.00V x0.98 x‘;“g‘;’
Vce= Vi, lout=10mA (*3) :
High Speed Mode(HS) Vour() v
Vourm=1.95V -0.03 +%U(;(;)
Vce=VN, lout=10mA (*3) :
Power Save Mode (PS Vout(m
Output Voltage V(()'u2'|;(E) Vourm=2.60V (PS) 0008 VC()%‘;(T) Voutr v @
(Standard) Vce= VN, lout=0.1mA *3) x1.025
Power Save Mode (PS) Vout(m Vv
1.60V=Vourm=<2.55V x0.955 . 10‘3;;
Vce=VN, lout=0.1mA (*3) :
Power Save Mode(PS) Vour(m) Vv
0.80V=Vourm=1.55V -0.09 ouTm
. +0.07
Vce=VIN, lout=0.1mA (*3)
High S[;eed Mode (HS) VouT(m) Vour(m)
Vourm=2.00V %0.99 1,01
Vce= VN, lout=10mA : .
High Sieed Mode(HS) Vourm Vourm
Vourm=1.95V -0.02 +0.02
Vce=VIN, lout=10mA ) )
P S Mode (PS
Output Voltage VourE) VSUWT?T:ZZVSOVO e(PS) Vourtm) | Vourm | Vourm v @
(High Accuracy) €2 Vee= Vin, lour=0.1mA x0.975| 3  [x1.015
Power Save Mode (PS) v v
1.60V=Vourm=2.55V . S‘gég . ;"ggé
Vce=VIN, lout=0.1mA : .
Power Save Mode(PS) v v
0.80V=Vourm=1.55V _8”3‘; ) +%”(T)‘;)
Vce=Vn, lout=0.1TmA ' ’
Output Current loutmax 2)/(:8E()=\\//|_<NV \SE';X;UZ(BSJ/-OV, 200 250 - mA Q)
Load Regulation AVout Vce=ViN,8mMA=Iout=100mA - 10 40 mV Q)
Dropout Voltage (*4) Vdif Vce=VN, lout=100mA [E-2] mV @
Supply Current 1 Iss1 Vce=VN, lout=8mA - 25 50 UA @
Supply Current 2 Iss2 Vce=VN, lout=0mA - 4.5 8.0 uA @)
Standby Current IstBY VIN=6.0V, Vce=Vss - 0.01 0.10 uA ®@
Vourm*+0.5V=VIN=6.0V
Vourm=1.10V
AVout/ Vce=VIN, lout=10mA
Line Regulation AV - 001 | 020 | %N @
(AVin-Vour) 1 6y <vin=6.0V
Vourm=1.05V
Vce=ViN, lout=10mA
Input Voltage ViN 1.6 - 6.0 \'%
O%J;&uteYzlhigee AVout/ Vce=VN . lout=30mA ) £100 ) G
peratr (A Topr-Vour)| -40°C =Topr=85°C - PP
Characteristics
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XC6217

Series
BELECTRICAL CHARACTERISTICS (Continued)
@C/D Type (Continued)
Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNITS [CIRCUIT
Vin={Vourm+1.0}Voc+0.5Vp.pac
0.85V=Vourm=4.00V
Ripple Rejection Rate PSRR | YCEEVi, lour=30mA, F=1kHz 70 | - dB ®
ViN=1.85Vbc+0.5Vp-pac
Vour(T)=0.80V
Vce=ViN, lout=30mA, f=1kHz
Limit Current [Lim Vce=VIN 200 | 250 - mA @
Vce=VIN
Short Current IsHorT Vour is short-circuited at the Vss level. 30 ) mA ®
PS Switching Current lcor Vce=V\, lout: heavy to light load 0.5 - - mA @
HS Switching Current lco Vce=V, lour: light to heavy load - - 8.0 mA @
Switch Current _
Hysteresis Range Iconys Iconys=lco-lcor - 3.5 - mA @
PS Switching Delay Time tops Vce=VIN - - [E-3] Us @
CE High Level Voltage VCEH 1.2 6.0 V @
CE Low Level Voltage VcEL - - 0.3 \Y @
CE High Level Current Icen Vce=ViN -0.1 - 0.1 “A @
CE Low Level Current IceL Vce=Vss -0.1 - 0.1 UA @
CL Auto-Discharge _ _ _
Resistance () Rochie | VIN=6.0V, VouT=4.00V, Vce=Vss - 780 - Q O)

NOTE:

*1: Unless otherwise stated regarding input voltage conditions, Vin=Voutm+1.0V.
* 2: Vour (g) = Effective output voltage (Refer to the voltage chart E-1)
(I.e. the output voltage when an amply stabilized "Vour (1) +1.0V" is provided at the Vin pin while maintaining a certain

lout value.)

* 3: Vour (= Nominal output voltage

* 4: Vdif= {Vin1 8-Vouyr1 (9}
* 5: Vout1=A voltage equal to 98% of the output voltage whenever an amply stabilized lout {Vour (1) +1.0V} is input in the

HS mode.

* 6: Vini=the input voltage when Vout1 appears as input voltage is gradually decreased.
* 7: For the XC6217 series D Type only. The XC6217 series C Type discharges by resistors R1 and R2 only as shown in

the block diagrams.

TOIREX
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XC6217 series

@OUTPUT VOLTAGE CHART (Continued)

Ta=25°C
PS
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT DROPOUT | SWITCH
VOLTAGE VOLTAGE VOLTAGE VOLTAGE VOLTAGE DELAY
VOLTAGE (HS MODE) (PS MODE) (HS MODE) (PS MODE) lour=100mA TIME
(V) Standard (V) Standard (V) High Accuracy (V) | High Accuracy (V) (mV) (GOMode)
(us)
Voura Vout(E) Vout(E) Vout(E) VoutE) Vdif tops
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. TYP. | MAX. MAX.
0.80 0.77000 | 0.83000 | 0.71000 | 0.87000 | 0.78000 | 0.82000 | 0.73000 | 0.85000 00 850
0.85 0.82000 | 0.88000 | 0.76000 | 0.92000 | 0.83000 | 0.87000 | 0.78000 | 0.90000 > >
0.90 0.87000 | 0.93000 | 0.81000 | 0.97000 | 0.88000 | 0.92000 | 0.83000 | 0.95000 410 750
0.95 0.92000 | 0.98000 | 0.86000 | 1.02000 | 0.93000 | 0.97000 | 0.88000 | 1.00000
1.00 0.97000 | 1.03000 | 0.91000 | 1.07000 | 0.98000 | 1.02000 | 0.93000 | 1.05000
1.05 1.02000 | 1.08000 | 0.96000 | 1.12000 | 1.03000 | 1.07000 | 0.98000 | 1.10000 330 650
1.10 1.07000 | 1.13000 | 1.01000 | 1.17000 | 1.08000 | 1.12000 | 1.03000 | 1.15000 >
1.15 1.12000 | 1.18000 | 1.06000 | 1.22000 | 1.13000 | 1.17000 | 1.08000 | 1.20000 650
1.20 1.17000 | 1.23000 | 1.11000 | 1.27000 | 1.18000 | 1.22000 | 1.13000 | 1.25000
1.25 1.22000 | 1.28000 | 1.16000 | 1.32000 | 1.23000 | 1.27000 | 1.18000 | 1.30000 230 410
1.30 1.27000 | 1.33000 | 1.21000 | 1.37000 | 1.28000 | 1.32000 | 1.23000 | 1.35000
1.35 1.32000 | 1.38000 | 1.26000 | 1.42000 | 1.33000 | 1.37000 | 1.28000 | 1.40000
1.40 1.37000 | 1.43000 | 1.31000 | 1.47000 | 1.38000 | 1.42000 | 1.33000 | 1.45000 200 360
1.45 1.42000 | 1.48000 | 1.36000 | 1.52000 | 1.43000 | 1.47000 | 1.38000 | 1.50000
1.50 1.47000 | 1.53000 | 1.41000 | 1.57000 | 1.48000 | 1.52000 | 1.43000 | 1.55000 180 290
1.55 1.52000 | 1.58000 | 1.46000 | 1.62000 | 1.53000 | 1.57000 | 1.48000 | 1.60000
1.60 1.57000 | 1.63000 | 1.52800 | 1.65600 | 1.58000 | 1.62000 | 1.54400 | 1.64000
1.65 1.62000 | 1.68000 | 1.57575 | 1.70775 | 1.63000 | 1.67000 | 1.59225 | 1.69125 160 250
1.70 1.67000 | 1.73000 | 1.62350 | 1.75950 | 1.68000 | 1.72000 | 1.64050 | 1.74250
1.75 1.72000 | 1.78000 | 1.67125 | 1.81125 | 1.73000 | 1.77000 | 1.68875 | 1.79375
1.80 1.77000 | 1.83000 | 1.71900 | 1.86300 | 1.78000 | 1.82000 | 1.73700 | 1.84500
1.85 1.82000 | 1.88000 | 1.76675 | 1.91475 | 1.83000 | 1.87000 | 1.78525 | 1.89625 125 210
1.90 1.87000 | 1.93000 | 1.81450 | 1.96650 | 1.88000 | 1.92000 | 1.83350 | 1.94750
1.95 1.92000 | 1.98000 | 1.86225 | 2.01825 | 1.93000 | 1.97000 | 1.88175 | 1.99875
2.00 1.96000 | 2.04000 | 1.91000 | 2.07000 | 1.98000 | 2.02000 | 1.93000 | 2.05000 850
2.05 2.00900 | 2.09100 | 1.95775 | 2.12175 | 2.02950 | 2.07050 | 1.97825 | 2.10125 5
2.10 2.05800 | 2.14200 | 2.00550 | 2.17350 | 2.07900 | 2.12100 | 2.02650 | 2.15250
2.15 2.10700 | 2.19300 | 2.05325 | 2.22525 | 2.12850 | 2.17150 | 2.07475 | 2.20375
2.20 2.15600 | 2.24400 | 2.10100 | 2.27700 | 2.17800 | 2.22200 | 2.12300 | 2.25500 115 195
2.25 2.20500 | 2.29500 | 2.14875 | 2.32875 | 2.22750 | 2.27250 | 2.17125 | 2.30625
2.30 2.25400 | 2.34600 | 2.19650 | 2.38050 | 2.27700 | 2.32300 | 2.21950 | 2.35750
2.35 2.30300 | 2.39700 | 2.24425 | 2.43225 | 2.32650 | 2.37350 | 2.26775 | 2.40875
2.40 2.35200 | 2.44800 | 2.29200 | 2.48400 | 2.37600 | 2.42400 | 2.31600 | 2.46000
2.45 2.40100 | 2.49900 | 2.33975 | 2.53575 | 2.42550 | 2.47450 | 2.36425 | 2.51125
*USPN-4  1.6V=Vourm=4.00V,
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XC6217

Series
@®OUTPUT VOLTAGE CHART (Continued)
SYMBOL E-1 E-2 E-3
PS
N SWITCH
OUTPUT | VOLTAGE VOLTAGE VOLTAGE VOLTAGE DROPOUT | DELAY
VOLTAGE (HS MODE) (PS MODE) (HS MODE) (PS MODE) VOLTAGE TIME
() Standard (V) Standard (V) High Accuracy (V) | High Accuracy (V) lout=100mA(mV) (GO
MODE)
(us)
Vourm VourE) VourE) VoutE) VoutE) Vdif tops
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. TYP. MAX. MAX.
2.50 2.45000 | 2.55000 | 2.38750 | 2.58750 | 2.47500 | 2.52500 | 2.41250 | 2.56250 850
2.55 2.49900 | 2.60100 | 2.43525 | 2.63925 | 2.52450 | 2.57550 | 2.46075 | 2.61375
2.60 2.54800 | 2.65200 | 2.50900 | 2.66500 | 2.57400 | 2.62600 | 2.53500 | 2.63900
2.65 2.59700 | 2.70300 | 2.55725 | 2.71625 | 2.62350 | 2.67650 | 2.58375 | 2.68975
2.70 2.64600 | 2.75400 | 2.60550 | 2.76750 | 2.67300 | 2.72700 | 2.63250 | 2.74050 95 170
2.75 2.69500 | 2.80500 | 2.65375 | 2.81875 | 2.72250 | 2.77750 | 2.68125 | 2.79125
2.80 2.74400 | 2.85600 | 2.70200 | 2.87000 | 2.77200 | 2.82800 | 2.73000 | 2.84200
2.85 2.79300 | 2.90700 | 2.75025 | 2.92125 | 2.82150 | 2.87850 | 2.77875 | 2.89275
2.90 2.84200 | 2.95800 | 2.79850 | 2.97250 | 2.87100 | 2.92900 | 2.82750 | 2.94350
2.95 2.89100 | 3.00900 | 2.84675 | 3.02375 | 2.92050 | 2.97950 | 2.87625 | 2.99425
3.00 2.94000 | 3.06000 | 2.89500 | 3.07500 | 2.97000 | 3.03000 | 2.92500 | 3.04500
3.05 2.98900 | 3.11100 | 2.94325 | 3.12625 | 3.01950 | 3.08050 | 2.97375 | 3.09575
3.10 3.03800 | 3.16200 | 2.99150 | 3.17750 | 3.06900 | 3.13100 | 3.02250 | 3.14650
3.15 3.08700 | 3.21300 | 3.03975 | 3.22875 | 3.11850 | 3.18150 | 3.07125 | 3.19725
3.20 3.13600 | 3.26400 | 3.08800 | 3.28000 | 3.16800 | 3.23200 | 3.12000 | 3.24800
3.25 3.18500 | 3.31500 | 3.13625 | 3.33125 | 3.21750 | 3.28250 | 3.16875 | 3.29875
3.30 3.23400 | 3.36600 | 3.18450 | 3.38250 | 3.26700 | 3.33300 | 3.21750 | 3.34950 1200
3.35 3.28300 | 3.41700 | 3.23275 | 3.43375 | 3.31650 | 3.38350 | 3.26625 | 3.40025
3.40 3.33200 | 3.46800 | 3.28100 | 3.48500 | 3.36600 | 3.43400 | 3.31500 | 3.45100
3.45 3.38100 | 3.51900 | 3.32925 | 3.53625 | 3.41550 | 3.48450 | 3.36375 | 3.50175
3.50 3.43000 | 3.57000 | 3.37750 | 3.58750 | 3.46500 | 3.53500 | 3.41250 | 3.55250 80 140
3.55 3.47900 | 3.62100 | 3.42575 | 3.63875 | 3.51450 | 3.58550 | 3.46125 | 3.60325
3.60 3.52800 | 3.67200 | 3.47400 | 3.69000 | 3.56400 | 3.63600 | 3.51000 | 3.65400
3.65 3.57700 | 3.72300 | 3.52225 | 3.74125 | 3.61350 | 3.68650 | 3.55875 | 3.70475
3.70 3.62600 | 3.77400 | 3.57050 | 3.79250 | 3.66300 | 3.73700 | 3.60750 | 3.75550
3.75 3.67500 | 3.82500 | 3.61875 | 3.84375 | 3.71250 | 3.78750 | 3.65625 | 3.80625
3.80 3.72400 | 3.87600 | 3.66700 | 3.89500 | 3.76200 | 3.83800 | 3.70500 | 3.85700
3.85 3.77300 | 3.92700 | 3.71525 | 3.94625 | 3.81150 | 3.88850 | 3.75375 | 3.90775
3.90 3.82200 | 3.97800 | 3.76350 | 3.99750 | 3.86100 | 3.93900 | 3.80250 | 3.95850
3.95 3.87100 | 4.02900 | 3.81175 | 4.04875 | 3.91050 | 3.98950 | 3.85125 | 4.00925
4.00 3.92000 | 4.08000 | 3.86000 | 4.10000 | 3.96000 | 4.04000 | 3.90000 | 4.06000
*USPN-4  1.6V=Voyrm=4.00V
TOIREX
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XC6217 series

B OPERATIONAL EXPLANATION

<Output Voltage Control>
The voltage divided by resistors R1 & R2 is compared with the internal reference voltage by the error amplifier. The P-
channel MOSFET, which is connected to the Vour pin, is then driven by the subsequent output signal. The output voltage
at the Vour pin is controlled & stabilized by a system of negative feedback. The current limit circuit and short protect circuit
operate in relation to the level of output current. The GO function monitors the output current and switches a supply current
to two values according to the level of output current. Further, the IC's internal circuitry can be shutdown via the CE pin's
signal.

ON/OFF
CE Gontrol ® Vin
l l Error Current |
CE CE/ . Amp} Limit |
each
circuit Vour
Green
GO Operation Ri

CE/ |
k=

Voltage
Reference ® EZ Vss

<Green Operation>
XC6217 series A/B types can be set as a fixed high-speed mode or a green operation (GO) mode via a signal to the green
operation (GO) pin. Under the condition that the GO pin becomes low level, the IC operates in the GO mode and the IC
operates in the fixed high-speed mode when the GO pin is at high level. The XC6217 series C/D types always operates in
GO mode (= PS/HS automatic change).
The GO mode enables the IC to switch automatically the supply current to the high speed (HS) mode or the power save (PS)
mode according to the level of output current. While having both high-speed operation and low supply current state, the series
can acquire high efficiency. At the HS/PS automatic switching mode (GO mode), the switching point of the HS mode and the
PS mode is being fixed inside the IC. When the output current becomes lcor 0.5mA (MIN.) or below, the mode changes
automatically to the PS mode after the delay time of hundreds [sec(s), and it can reduce supply current in light load.
Also when the output current becomes Ico 8mA (MAX.) or more, the mode changes automatically to the HS mode and the IC
becomes high speed operation.

When the XC6217 is used in the GO mode, stable operation range is over 8.0mA is HS mode and below 0.5mA in PS mode.

<Low ESR capacitor>
With the XC6217 series, a stable output voltage is achievable even if used with low ESR capacitors, as a phase compensation
circuit is built-in. Values required for the phase compensation are as the chart below. In order to ensure the stable phase
compensation while avoiding run-out of values, please use the capacitor which does not depend on bias or temperature too
much. For a stable power input, please connect an input capacitor (Cin) of 1.0 1 F between the Vin pin and the Vss pin.

* Excluding USPN-4

OUTPUT VOLTAGE (V) OUTPUT CAPACITOR VALUE
08~1.15 More than C.=4.7 u F
1.2~1.35 More than C.=2.2 u F
14~40 More than C.=1.0u« F

- USPN-4

OUTPUT VOLTAGE (V) OUTPUT CAPACITOR VALUE
1.6~4.0 More than C.=2.2 u F

12/29



XC6217

Series

B OPERATIONAL EXPLANATION (Continued)

<C. Auto-Discharge Function>

XC6217 series B/D type can quickly discharge the electric charge at the output capacitor (CL), when a low signal to the
CE pin, which enables a whole IC circuit put into OFF state, is inputted via the N-channel transistor located between the
Vour pin and the Vss pin (cf. BLOCK DIAGRAM).The C. auto-discharge resistance value is fixed to 780Q (Vin=6.0V,
Vout=4.0V at typical). The discharge time of the output capacitor (CL) is set by the C. auto-discharge resistance (R) and
the output capacitor (CL). By setting time constant of a C. auto-discharge resistance value [RocHg] and an output capacitor
value (CL) as 7 (7 =C x RocHg), the output voltage after discharge via the N channel transistor is calculated by the
following formulas.

V=Voure xe ¥, or t=zin(VourE /V)
(V: Output voltage after discharge, Vour (). Output voltage, t: Discharge time,
T : CL auto-discharge resistance Rocrc % Output capacitor (CL) value C)

<Current Limiter, Short-Circuit Protection>
The XC6217 series’ foldback circuit operates as an output current limiter and a short protection of the output pin. When
the load current reaches the current limit level, the fixed current limiter circuit operates and output voltage drops. As a
result of this drop in output voltage, the foldback circuit operates, output voltage drops further and output current
decreases. When the output pin is shorted to the Vss level, a current of about 30mA flows.

<CE Pin>

The IC's internal circuitry can be shutdown via the signal from the CE pin with the XC6217 series. In shutdown mode,
output at the Vour pin will be pulled down to the Vss level via R1 & R2. However, as for the XC6217 series B/D type, the
CL auto-discharge resistor is connected in parallel to R1 and R2 while the power supply is applied to the Vin pin.
Therefore, time until the Vour pin reaches the Vss level becomes short. The output voltage becomes unstable, when the
CE pin is open. Please input a certain voltage within an electrical characteristic into CE pin.

If this IC is used with the correct output voltage for the CE pin, the logic is fixed and the IC will operate normally. However,
supply current may increase as a result of through current in the IC's internal circuitry when medium voltage is input.

BNOTES ON USE

1. Please use this IC within the stated absolute maximum ratings. The IC is liable to malfunction should the ratings be
exceeded.

2. Where wiring impedance is high, operations may become unstable due to noise and/or phase lag depending on output current.
Please strengthen Vin and Vss wiring in particular.

3. Please wire the input capacitor (Cin) and the output capacitor (CL) as close to the IC as possible.

4. Capacitances of these capacitors (Cin, CL) are decreased by the influences of bias voltage and ambient temperature.
Care shall be taken for capacitor selection to ensure stability of phase compensation from the point of ESR influence.

5. When the IC is used under the condition of very small dropout voltage, an output may carry out unstable operation.
Please use it after evaluating enough under the conditions to be used.

6. 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.

TOIREX
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XC6217 series

BTEST CIRCUITS

Circuit 1: Output Voltage, Output Current, Dropout Voltage, Input/Operating Voltage, Line Regulation, Load Regulation,
Current Limit, Short Current, C. Discharge Resistance

l |
[

=
lcaramist

N T L ® .8

e —r

Frra
*No GO pin with the XC6217C/D type.

Circuit 2: Supply Current, Standby Current

Wiy Vour @—

© © W @ 7 L ® =

P
*No GO pin with the XC6217C/D type.

Circuit 3: Ripple Rejection Rate

Vin Wour

Cewramic)

¢
gt

*No GO pin with the XC6217C/D type.

Circuit 4: Supply Current, HS/PS Switching Current, PS Switching Delay Time, CE/GO “H” “L” Level Voltage,
CE/GO “H” “L” Level Current

- Wiy Wour

Ol%

I
*No GO pin with the XC6217C/D type.
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XC6217

Series

B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Output Voltage vs. Output Current

Output Voltage: Vour(V)

Output Voltage: Vour(V)

06

35

HighSpeed mode

XC6217x182
Vee=Vin, Vao=Vin (A/B Type) , Ta=25°C

Ci=C,=1.0 u F (ceramic)

D)

VIN=1.9V _|

VIN=2.8V
VIN=6.0V

100

200

300 400

Output Current Ioyr (MA)

XC6217x302

HighSpeed mode

Voe=Vin. Voo=Vin(A/B Type) , Ta=25°C

Ci=C,=1.0 i F (ceramic)

- N . "ﬁ
/ / )
f,
y
p
/ g
vl
P SR E VIN=3.1V —|
/’//ﬂ’," VIN=4.0V
VIN=6.0V —
o
z |
100 200 300 400

Output Current: Ioyr (mA)

(2) Output Voltage vs. Input Voltage

Output Voltage: Vour (V)

HighSpeed mode

XC6217x182
Vee=Vin, Vao=Vin(A/B Type) , Ta=25°C

C\=C.=1.0 £ F (ceramic)

o ——
p/
/’/ T
[l
77 IOUT=1mA ——
/S TP REEE 10UT=10mA
4 - - I0UT=30mA
Al wrnnn JOUT=100mA
15 2 25 3

Input Voltage:Viy (V)

Output Voltage: Vout (V)

Output Voltage: Vour(V)

Output Voltage: Vour (V)

ViEVee=2.8V, V.

XC6217x182
c0=Vin(A/B Type)

C=C,=1.0 i F (ceramic)

HighSpeed mode

24
1.8 I i it
1.2
o6 b 1 Ta=25C |
Ta=-40°C
Ta=85°C
0
0 100 200 300 400
Output Current: Ioyr (mA)
HighSpeed mode
XC6217x302
Vin=Vee=4.0V , Vo=V (A/B Type)
C=C.=1.0 i F (ceramic)
3 =
25 /
2
15 /
1 VA e Ta=25C —|
/ Ta=-40°C
05 / Ta=85°C —
0
0 100 200 300 400
Output Current: Iy (mA)
HighSpeed mode
XC6217x182
Vee=Vin, Vao=Vin (A/B Type) , Ta=25°C
. Cp=C_=1.0 1 F (ceramic)
1.85
18—
1.75
1.7 IOUT=1mA —
------- 10UT=10mA
165 —-—--I0UT=30mA
e JOUT=100mA
1.6
4 45 5 55 6

Input Voltage:Vyy (V)

TOIREX
15/29



XC6217 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Output Voltage: Vout (V)

16/29

(2) Output Voltage vs. Input Voltage (Continued)

HighSpeed mode
XC6217x302

Vee=Vin. Vao=Vin(A/B Type) , Ta=25°C
Ci=C.=1.0  F (ceramic)

3.1
S 3
-
3
g 29
S
o
> 28
2
2
R I0UT=1mA |
------- I0UT=10mA
- — - IOUT=30mA
. ~10UT=100mA |
”s . |
2 25 3 35 4

Input Voltage:Vyy (V)

(3) Dropout Voltage vs. Output Current

HighSpeed mode
XC6217x182
Vee=Vin, Vao=Vin(A/B Type)
Cp=C.=1.0 i F (ceramic)
04 WG
035 —
—-—--Ta=85%C
<~ 03 —
b _hro -
< Ta=25°C pE
S 025 — -
| B Ta=-40°C 1
£ 02 [— <
s I P
> L -7
o
3 015 Sl -
g -
. 7 e
2 o1 e
s L.
1/ - -
0.05 - g
-~
P
0
0 50 100 150 200

Output Current: Ioyr (mA)

(4) Output Voltage vs. Ambient Temperature

HighSpeed mode
XC6217x182

Vin=Vee=2.8V Vgo=Viy(A/B Type) , lo,(t=30mA
C\=C.=1.0 £ F (ceramic)

1.9
1.85
1.8
— —
1.75
1.7
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

HighSpeed mode
XC6217x302

Voe=Vin, Vao=Vin (A/B Type) , Ta=25°C
Ci=C,=1.0 i F (ceramic)

3.05
B
5 3
o
>
S
S 295
o
=
z
5 29 IoUT=1mA
°c 0 e 10UT=10mA
2.85 —--—-10UT=30mA _|
IOUT=100mA
28
4 45 5 55 6
Input Voltage:Vyy (V)
HighSpeed mode
XC6217x302
Vee=Vin, Vo=V (A/B Type)
Ci=C_=1.0 4 F (ceramic)
04 =G
0.35
— - —--Ta=85%C
g 03 —
5 Ta=25°C
S 025 —
- Ta=-40°C
2 02— ,
> _- -
5 -
3 015 _
o -
° - e
- e
2 o1 —d S —
~ L
-~ - "
P - "
0.05 =
o1
P
0
0 50 100 150 200
Output Current: Ioyr (MA)
HighSpeed mode
XC6217x302
Vi=Voe=4.0V , Vao=Vi (A/B Type) , loyr=30mA
. C=C.=1.0 i F (ceramic)
:>: 3.05
7
3
>
o
I
S 3
2 - —
o
=3
=
=]
© 295
29
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)




XC6217

Series

PS Switching Delay Time TDPS ('s)

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(5) Supply Current vs. Input Voltage

PowerSave mode

XC6217x182
20 Vee=Vin, Vao=Vss (A/B Type) , C=C=1.0 1t F (ceramic)
18 — - —--Ta=85°%C
16 — Ta=25°C
214 e Ta=-40°C
3
0
= 12
i
c
g 10
3
> 8
g
A 6
4
2 // ~" —
)
0 A
0 1 2 3 4 5 6
Input Voltage:Viy (V)
XG8217x182 HighSpeed mode
Vee=Vin, Vao=Vin(A/B Type) , C=C, =1.0 £ F (ceramic)
70 | |
60 —-—--Ta=85°%C
Ta=25°C
L0 e Ta=-40°C
3 "
& 40
i A
[ {
3 30 f
> .
g _._-—J
@ 20 N S I I ——
/
/ ’—_J
10 i
0 ///,v
0 1 2 3 4 5 6

(6) PS Switching Delay Time vs. Ambient Temperature

Input Voltage:V,y (V)

GO mode
XC6217x182
Vi=Voe=2.8V , Vao=Vas (A/B Type)
Iour=10mA—0.1mA, C;,=C,=1.0 i F (ceramic)
2500
2000
1500
1000
— |
0
-50 -25 0 25 50 75 100

Ambient Temperature: Topr (°C)

PS Switching Delay Time TDPS (u's)

Supply Current: Iss (UA)
=

XC6217x302

PowerSave mode

Vee=Vin, Vao=Vss (A/B Type) , C=C,=1.0 £ F (ceramic)

—-—--Ta=85°C

Ta=25°C

8
6
4 —
) I—
e
2 .
0
1 2 3 4 5 6
Input Voltage:Vyy (V)
HighSpeed mode
XC6217x302
Vee=Vin, Vao=Vin(A/B Type) , C=C,=1.0 1 F (ceramic)
" |
60 — Ta=85°C
Ta=25°C
L0 = Ta=-40°C
R . By
5 40 e
5 |
o /
5 | i,
3 30 i —
' ”
.
@ 20 ”HfJ‘__J
\' b—"] M
10 L
0
0 1 2 3 4 5 6
Input Voltage:Vy (V)
GO mode
XC6217x302
Vi=Voe=4.0V | Vao=Vss (A/B Type)
Ioyr=10mA—0.1mA , C;\=C =1.0 i1 F (ceramic)
2500
2000
1500
1000
500
]
0
-50 -25 0 25 50 75 100
Ambient Temperature: Topr (°C)
TOIREX
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XC6217 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(7) CL Auto-Discharge Resistance vs. Ambient

1200

1000

800

600

400

200

CL Auto—Discharge Resistance: Rpcha (R)

0

XC6217B/D

VaZ6.0V , Vor=Vss, Vao=Vss (B Type) Vour=4 0V

C=C.=1.0 £ F (ceramic)

-50 -25 0 25

(9) Load Transient Response

Output Voltage: Vour (V)
>

Output Voltage: Vour (V)
>

18/29

50 75 100

Ambient Temperature: Topr (°C)

GO mode
XC6217x182
Vi=Voe=2.8V , Vao=Vss (A/B Type) , Tr=Tf=5 i s
Ta=25°C, Cp=C, =1  F (ceramic)
300

Output Vpltage

Output Current

@
o
Output Current: Ioyt (mA)

50mA
50
0.1fmA
0
Time (500 1 s/ div)
HighSpeed mode
XC6217x182
ViimVee=2.8V, Vgo=Viy(A/B Type) , Tr=Tf=5 u s
Ta=25°C , C;\=C, =1 i F (ceramic)
300
Output Vpltage
250
3
200
3
el
c
150 ¢
5
[&]
10DmA Output Current 5
100 2
=3
(o]
50
10mA
0

Time (500 u s/ div)

(8) PS/HS Switching Current vs. Ambient Temperature

Output Current Ioyt (MA)

Output Voltage: Vout (V)

Output Voltage: Vout(V)

Time (500 u s/ div)

GO mode
XC6217x181
Vin=Vee=2.8V , Vo=Vss (A/B Type)
Ci=C,=1.0 u F (ceramic)
9
s HS Sw itching Current
------- PS Switching Current
7
6
5
4
3
) .-
1
0
-50 -25 0 25 50 75 100
Ambient Temperature: Topr (°C)
GO mode
XC6217x182
Vi=Vee=2.8V , Vgo=Vss (A/B Type) , Tr=Tf=5 U s
Ta=25°C, C\=C,=1  F (ceramic)
w-C =1 U 300
Output Vpltage
1.8 T 250
Z
1.7 200 2
3
B
c
1.6 150 ¢
5
10dma Output Current S;
15 100 S
=]
o
14 50
0.1jmA
1.3 0
Time (500 u s/div)
GO mode
XC6217x302
Vi=Vee=4.0V , Vgo=Vss (A/B Type) , Tr=Tf=5 i s
Ta=25°C , C;=C, =1 u F (ceramic)
3.1 300
Output Vpltage
3 v 250
<
29 200 £
v
2
=
28 150 @
5
[&]
-
3
2.7 100 S
>
o
Output Culrrent
26 50mA 50
0.1mA
25 0




XC6217

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(9) Load Transient Response
GO mod i
XC6217x302 mode XC6217x302 HighSpeed mode
Vin=Vce=4.0V , Vgo=Vss (A/B Type) , Tr=Tf=5 it s Vin=Vce=4.0V , Vo=V (A/B Type) , Tr=Tf=5 u's
31 Ta=25°C , C=C, =1 i F (ceramic) 300 . Ta=25°C , C=C,=1 u F (ceramic) 300
Output Vpltage b Output Voltage
3 o 250 3 250
= 2 . ~
S E S i
5 29 200 £ 29 200
$ E 3 3
& b= s =
Y 150 8 g 23 150 ©
> 3 2 3
‘é 100mA Outjput Current + + 10pmA Output Cufrent S
2 27 aL 100 & g 27 100 B
o = 3 =3
o) o 3
26 50 26 50
10mA
0.1mA "
25 0 25 0
Time (500 u s/ div) Time (500 4 s/ div)
(10) Line Transient Response
HighSpeed mod High
XC6217x182 Enspeed mode XC6217x182 ighSpeed mode
Vee=Vin, Veo=Vin(A/B Type) , Tr=Tf=5 it s Vee=Vin, Veo=Vin(A/B Type) , Tr=Tf=5 i s
Iour=1mA , Ta=25°C, C =1 i F (ceramic) 5 Iour=30mA , Ta=25°C , C,=1 i F (ceramic) )
5 2
Input|Voltage
4 F 195 4 Inpuf] Volthge 195
- s - [ s
S S =
< 3 - 19 % N 19 %
> > > >
s g g )
g 2 185 & g 2 185 &
= ) o >o
> Olutput] Voltage > 2 Ouitput[Voltgge =
5 fmrmmes A .-.-...-.—.-\.-.....-.-.—.-uv-'\.--...-u_ 5 =} ,\v 3
g g ] 18 £ 21 18 2
= o o
0 1.75 0 1.75
-1 1.7 -1 1.7
Time (20 i s/ div) Time (20 i s/ div)
HighSpeed mode
XC6217x182
Vee=Vin, Voo=Vin(A/B Type) , Tr=Tf=5 u s
Iour=100mA , Ta=25°C , C,=1  F (ceramic) )
Inpuf] Volthge
4 {\ 1.95
A R s
3 19 &5
z o
> >
o o
3 2 185 &
& &
z Optput|Voltage ?_,
M 3
2 hr S 8 £
o
0 1.75
-1 1.7
Time (20 y s/div)
TOIREX
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XC6217 series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(10) Line Transient Response

i HighSpeed mod
XC6217x302 HighSpeed mode XC6217x302 ighopeed moae
Vee=Vin, Vao=Vin(A/B Type) , Tr=Tf=5 i s Vee=Vin, Vao=Vin(A/B Type) , Tr=Tf=5 s
lor=1mA , Ta=25°C , C,=1 i F (ceramic) a2 6 Iour=30mA , Ta=25°C , C,=1 y F (ceramic) 32
Input|Voltgge Input{ Voltgge
5 T e 345 5 A\ 3.15
- | S < s
Z 4 = pomtecneeey 34 2 4 o 31 &
Z o Z o
= > > >
[ o o ()
g3 305 & g3 305 8
2 2 = s
g A /?UtPUt Volt3ge ML 5 H . Output| Voltgge H
£ ? 7 3 5 £ 2 T I e s I
o o
1 295 1 295
0 29 0 29
Time (20 u s/div) Time (20 4 s/ div)
HighSpeed mode
XC6217x302
Vee=Vin, Veo=Vin(A/B Type) , Tr=Tf=5 i s
Iou,t=100mA , Ta=25°C , C, =1 i F (ceramic) 32
Input VoIthe
5 o 315
- e
Z 4 J e A
> >
O O
g3 305 &
o o
> >
g_ 2 3 Output Yoltage 3 :2
= = N, -3
1 2.95
0 29
Time (20 u s/ div)
(11) Turn-On Response
HighSpeed mode HighSpeed mode
XC6217x182xx XC6217x182xx
Vee=Vin, Vao=Vin(A/B Type) , Tr=b u's Vee=Vin, Vao=Vin(A/B Type) , Tr=5 ' s
Iour=1mA , Ta=25°C , C,=1.0 i F (ceramic) . Iour=30mA , Ta=25°C , C,=1.0 i F (ceramic) ;
7
Inpuf Voltage Input|Voltage
3 6 3 6

- S - S
S = P =
5 5
z N S =
>
[} 1 4 o 5 1 4 -
o an o o
S % ) %
o o
> 0 3 ?.- > 0 3 z
H 2 2 2
< Output| Voltage £ < Output[Voltage 5
-1 2 O -1 2 O

-2 1 -2 /{ 1
_3 / 0 -3 / 0

Time (40 i s/div) Time (40 u s/div)
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XC6217

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(11) Turn-On Response (Continued)
i HighSpeed mod
XC6217x182xx HighSpeedmode XC6217x302xx lghSpeed mode
Vee=Vin, Vao=Vin(A/B Type) , Tr=5 i s Vee=Vin, Vao=Vin(A/B Type) , Tr=b i s
Iour=100mA , Ta=25°C , C,=1.0 i F (ceramic) ; 5 Iour=1mA , Ta=25°C , C,=1.0 i F (ceramic) g
Input|Voltage . Input|Voltage ,
3 6
| A ; o
2 535 - S
2 s S £
3 L3 z e o 5
% $ g ®
= = s 1 4 3
>° 0 3 >° § Output|Voltage >o
- + - 2
=1 3 =) 3 3
__E' Output| Voltage g ___g *g'
1 28 . , ©
-
-2 / 1 9 1
-3 0 -3 / 0
Time (40 u s/ div) Time (40 u s/ div)
HighSpeed mod HighSpeed mod
XC6217x302xx Ehepeedmode XC6217x302xx EnSpeedmode
Veoe=Vin, Vao=Vin(A/B Type) , Tr=5 i's Vee=Vin, Vao=Vin(A/B Type) , Tr=5 U s
Iour=30mA , Ta=25°C , C,=1.0 i F (ceramic) Iour=100mA , Ta=25°C , C,=1.0 1 F (ceramic)
8 5 8
Input|Voltage Input|Voltage
4 ! 7 4 7
3 6 3 6 _
- S - S
2 { 5 z 5
s 03 2 5 3
[] () o] o
3 &
8 . g1 .
o (< o o
> Output[Voltage > > Output|Voltage >
50 33 R 3 3
S 5 £ 5
o o
-1 2 -1 f’ 2
-2 / 1 -2 /‘H 1
-3 0 -3 0
Time (40 i s/ div) Time (40 u s/div)

(12) CE Turn-On Response

XC6217x182 HighSpeed mode HighSpeed mode

Vin=2.8V, Vgo=Vin(A/B Type), Tr=5 s XG6217x182
N ] Vin=2.8V, Vgo=Vin(A/B Type) , Tr=b it's
Toyr=1mA , Ta=25°C , C=C,=1.0 i F (ceramic) o
3 Iour=30mA , Ta=25°C , C;,=C,=1.0 i F (ceramic)
5 8
4 7
4 7

s CE Input|Voltage 6 CE Input| Voltage

CE Input Voltage: Ve (V)
—
S
Output Voltage: Vout (V)
CE Input Voltage: Ve (V)
T
S
Output Voltage: Vout (V)

Output|Voltage Output|Voltage

) I 1 ) 2
., S v

Time (40 (4 s/ div)

Time (40 i s/div)
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XC6217 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(12) CE Turn-On Response (Continued)

HighSpeed mod HiehSpeed mod
XC6217x182 ighopeedmode XC6217x302 ighSpeed mode
Vin=2.8V, Vgo=Vin(A/B Type) , Tr=5 it s V=40V, Vao=Viy (A/B Type), Tr=5 s
Iour=100mA , Ta=25°C , C=C,=1.0 t F (ceramic) 5 loyr=1mA  Ta=25°C , Gy=C,=1.0 i« F (ceramic) .
5 8
CE Input|Voltage
4 7 4 7

CE Input [Voltage

< 3 6 _
S s 6 S b Z
3 / E ) 5 3
>
> 2 5 >0 g >
& ° i &
@ ) S o
= © = 1 4 8
£ 1 4 8 o =
> >° 4>.: Output[Voltage >
+ > +
g o 33 g o 3 3
£ g o 5
>
UOJ Output|Voltage 3 o [e)

-1 2 -1 / 2
) [ 1 -2 / 1
L1/ : . .

Time (40 i s/div) Time (40 1 s/div)

HighSpeed mod HighSpeed mod
XC6217x302 ‘gnopeedmode XC6217x302 ighSpeed mode

ViE4.0V , Vao=Vin(A/B Type) , Tr=5 tt s Vi=4.0V, Vao=Vin(A/B Type), Tr=5 1 s
Iour=30mA , Ta=25°C , C,=C,=1.0 4 F (ceramic) 5 low=100mA Ta=25°C , Gy=C,=1.0 i F (ceramio)

CE Input|Voltage CE Input|Voltage

Output{Voltage

-1 / 2 -1 / 2
-2 / 1 -2 / 1
-3 0 -3 0

Time (40 1 s/div) Time (40 (1 s/ div)

Output|Voltage

S
Output Voltage: Vour(V)
CE Input Voltage: Vce (V)
s
Output Voltage: Vout (V)

CE Input Voltage: Vce (V)
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XC6217

Series

Ripple Rejection Rate: PSRR (dB)

Ripple Rejection Rate: PSRR (dB)

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(13) Ripple Rejection Rate

HighSpeed mode
XC6217x182

ViEVoe=2.8Voe 0.5V pag » Vao=Vin (A/B Type)
Iour=30mA , Ta=25°C, C,=1.0  F (ceramic)

70

60
50 1

o N

30

20

0.01 0.1 1 10 100 1000
Ripple Frequency: f (kHz)

HighSpeed mode
XC6217x302

Vn=Vce=4.0Vpct0.5Ve-pac, Veo=Vn (A/B Type)
Tout=30mA |, Ta=25°C , C,=1.0 4 F (ceramic)

80

70

60

50 A
40 /
30 /

A e
20
10

0

0.01 0.1 1 10 100 1000

Ripple Frequency: f (kHz)

Ripple Rejection Rate: PSRR (dB)

Ripple Rejection Rate: PSRR (dB)

XC6217x182

PowerSave mode

V= Vee=2.8Vos+0.5Vo me » Veo=Ves (A/B Type)
Iour=0.1mA , Ta=25°C , C,=1.0 i F (ceramic)

70
60 \ /'\\
50 \
40 /
30 \\ /
20 \/r
10
0
0.01 0.1 1 10 100 1000
Ripple Frequency: f (kHz)
PowerSave mode
XC6217x302
Vip=Vioe=4.0Vos+0.5Ve pac » Vao=Vss (A/B Type)
Iour=0.1mA , Ta=25°C , C,=1.0 i F (ceramic)
70
60 ‘ /‘\
50
40
30 \ /
20 V
10
0
0.01 0.1 1 10 100 1000
Ripple Frequency: f (kHz)
TOIREX
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XC6217 series

B PACKAGING INFORMATION

For the latest package information go to, www.torexsemi.com/technical-support/packages

PACKAGE OUTLINE / LAND PATTERN THERMAL CHARACTERISTICS
SOT-25 SOT-25 PKG SOT-25 Power Dissipation
SSOT-24 SSOT-24 PKG SSOT-24 Power Dissipation
USP-4D USP-4D PKG USP-4D Power Dissipation
USPN-4 USPN-4 PKG USPN-4 Power Dissipation
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https://www.torexsemi.com/technical-support/packages/
https://www.torexsemi.com/file/SOT-25/SOT-25-pkg.pdf
https://www.torexsemi.com/file/SOT-25/SOT-25-pd.pdf
https://www.torexsemi.com/file/SSOT-24/SSOT-24-pkg.pdf
https://www.torexsemi.com/file/SSOT-24/SSOT-24-pd.pdf
https://www.torexsemi.com/file/USP-4D/USP-4D-pkg.pdf
https://www.torexsemi.com/file/USP-4D/USP-4D-pd.pdf
https://www.torexsemi.com/file/USPN-4/USPN-4-pkg.pdf
https://www.torexsemi.com/file/USPN-4/USPN-4-pd.pdf

XC6217

Series

BMARKING RULE

@SO0T-25

@ represents product series

SOT-25
(TOP VIEW)

MARK PRODUCT SERIES
1 XCB217XXXXXX
@ represents type of regulators
MARK

OUTPUT VOLTAGE OUTPUT VOLTAGE

0.1V INCREMENTS 0.05V INCREMENTS PRODUCT SERIES
0.80V~3.00V | 3.10V~4.00V | 0.85V~3.05V | 3.15V~3.95V

\% A E L XC6217Axxxxx

X B F M XCB6217BXXXXX

(3) represents output voltage numbers after the decimal point.

MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)
0 - 3.10 - 3.15 F 1.60 - 1.65 -
1 - 3.20 - 3.25 H 1.70 - 1.75 -
2 - 3.30 - 3.35 K 1.80 - 1.85 -
3 - 3.40 - 3.45 L 1.90 - 1.95 -
4 - 3.50 - 3.55 M 2.00 - 2.05 -
5 - 3.60 - 3.65 N 2.10 - 2.15 -
6 - 3.70 - 3.75 P 2.20 - 2.25 -
7 0.80 3.80 0.85 3.85 R 2.30 - 2.35 -
8 0.90 3.90 0.95 3.95 S 2.40 - 2.45 -
9 1.00 4.00 1.05 - T 2.50 - 2.55 -
A 1.10 - 1.15 - U 2.60 - 2.65 -
B 1.20 - 1.25 - \' 2.70 - 2.75 -
C 1.30 - 1.35 - X 2.80 - 2.85 -
D 1.40 - 1.45 - Y 2.90 - 2.95 -
E 1.50 - 1.55 - Z 3.00 - 3.05 -

@® represents production lot number
01~09. 0A~0Z. 11---9Z. A1~A9. AA---79. ZA~ZZ in order.
(G, I, J, O, Q, W excluded) Note: No character inversion used.

TOIREX
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XC6217 series

@SSO0T-24

BMARKING RULE (Continued)

@ represents type of regulators and output voltage range

MARK
OUTPUT VOLTAGE OUTPUT VOLTAGE
0.10V INCREMENTS 0.05V INCREMENTS PRODUCT SERIES
0.80V~3.0V 3.10V~4.00V | 0.85V~3.05V | 3.15V~3.95V
SSOT-24 1 5 2 6 XCB217Cxxxxx
(TOP VIEW) 3 7 4 8 XC6217Dxxxxx

@ represents output voltage numbers after the decimal point.

MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)
0 - 3.10 - 3.15 F 1.60 - 1.65 -
1 - 3.20 - 3.25 H 1.70 - 1.75 -
2 - 3.30 - 3.35 K 1.80 - 1.85 -
3 - 3.40 - 3.45 L 1.90 - 1.95 -
4 - 3.50 - 3.55 M 2.00 - 2.05 -
5 - 3.60 - 3.65 N 2.10 - 2.15 -
6 - 3.70 - 3.75 P 2.20 - 2.25 -
7 0.80 3.80 0.85 3.85 R 2.30 - 2.35 -
8 0.90 3.90 0.95 3.95 S 2.40 - 2.45 -
9 1.00 4.00 1.05 - T 2.50 - 2.55 -
A 1.10 - 1.15 - U 2.60 - 2.65 -
B 1.20 - 1.25 - \' 2.70 - 2.75 -
C 1.30 - 1.35 - X 2.80 - 2.85 -
D 1.40 - 1.45 - Y 2.90 - 2.95 -
E 1.50 - 1.55 - Y4 3.00 - 3.05 -

@@ represents production lot number
01~09, 0A~0Z. 11---9Z, A1~A9, AA---Z9. ZA~ZZ in order.
(G, I, J, O, Q, W excluded) Note: No character inversion used.
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XC6217

Series

B MARKING RULE (Continued)

@ represents product series

@USP-4D

USP-4D
(TOP VIEW)

MARK

PRODUCT SERIES

1

XCB217XXXXXX

@ represents type of regulators

MARK TYPE OF REGULATORS PRODUCT SERIES
A CE High Active, without CL-Discharge XC6217AxXXXXX
B CE High Active, with CL-Discharge XC6217Bxxxxx

@ represents integer number of output voltage

ex.)

MARK VOLTAGE (V) PRODUCT SERIES
3 3.X XC6217x3xxGx
5 5.X XC6217x5xxGx

@ represents output voltage numbers after the decimal point.

MARK | VOLTAGE(V) | PRODUCT SEIRES | MARK | VOLTAGE (V) | PRODUCT SEIRES
0 X.0 XC6217xx02/1Gx A x.05 XC6217xx0A/1Gx
1 XA XC6217xx12/1Gx B x.15 XC6217xx1A/1Gx
2 X.2 XC6217xx22/1Gx C x.25 XC6217xx2A/1Gx
3 X.3 XC6217xx32/1Gx D x.35 XC6217xx3A/1Gx
4 X.4 XC6217xx42/1Gx E x.45 XC6217xx4A/1Gx
5 X.5 XC6217xx52/1Gx F x.55 XC6217xx5A/1Gx
6 X.6 XC6217xx62/1Gx H x.65 XC6217xx6A/1Gx
7 X7 XC6217xx72/1Gx K X.75 XC6217xx7A/1Gx
8 X.8 XC6217xx82/1Gx L x.85 XC6217xx8A/1Gx
9 X.9 XC6217xx92/1Gx M x.95 XC6217xx9A/1Gx

®® represents production lot number
01~09, OA~0Z. 11---9Z, A1~A9. AA---7Z9. ZA~ZZ in order.
(G, 1, J, O, Q, W excluded) Note: No character inversion used.

TOIREX
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XC6217 series

B MARKING RULE (Continued)

@®USPN-4
@ represents type of regulators and output voltage range
MARK
1 4 OUTPUT VOLTAGE OUTPUT VOLTAGE
9 © 3 0.10V INCREMENTS 0.05V INCREMENTS PRODUCT SERIES
0.80V~3.00V | 3.10V~4.00V | 0.85V~3.05V | 3.15V~3.95V
1 5 2 6 XC6217Cxxxxx
USPN-4 3 7 4 8 XC6217DXXXXX
(TOP
VIFWAA @ represents output voltage numbers after the decimal point.
MARK OUTPUT VOLTAGE (V) MARK OUTPUT VOLTAGE (V)

0 - 3.10 - 3.15 F 1.60 - 1.65 -
1 - 3.20 - 3.25 H 1.70 - 1.75 -
2 - 3.30 - 3.35 K 1.80 - 1.85 -
3 - 3.40 - 3.45 L 1.90 - 1.95 -
4 - 3.50 - 3.55 M 2.00 - 2.05 -
5 - 3.60 - 3.65 N 2.10 - 215 -
6 - 3.70 - 3.75 P 2.20 - 2.25 -
7 0.80 3.80 0.85 3.85 R 2.30 - 2.35 -
8 0.90 3.90 0.95 3.95 S 2.40 - 2.45 -
9 1.00 4.00 1.05 - T 2.50 - 2.55 -
A 1.10 - 1.15 - U 2.60 - 2.65 -
B 1.20 - 1.25 - Y 2.70 - 2.75 -
C 1.30 - 1.35 - X 2.80 - 2.85 -
D 1.40 - 1.45 - Y 2.90 - 2.95 -
E 1.50 - 1.55 - Z 3.00 - 3.05 -

*USPN-4  0.80V=Vourm=1.55V underdevelopment.

@ represents production lot number
1t09,Ato Z, repeated. (G, I, J, O, Q, W excluded)
Note: No character inversion used.
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XC6217

Series

The product 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.

The information in this datasheet is intended to illustrate the operation and characteristics of our
products. We neither make warranties or representations with respect to the accuracy or
completeness of the information contained in this datasheet nor grant any license to any
intellectual property rights of ours or any third party concerning with the information in this
datasheet.

Applicable export control laws and regulations should be complied and the procedures required
by such laws and regulations should also be followed, when the product or any information
contained in this datasheet is exported.

The product is neither intended nor warranted for use in equipment of systems which require
extremely high levels of quality and/or reliability and/or a malfunction or failure which may cause
loss of human life, bodily injury, serious property damage including but not limited to devices or
equipment used in 1) nuclear facilities, 2) aerospace industry, 3) medical facilities, 4) automobile
industry and other transportation industry and 5) safety devices and safety equipment to control
combustions and explosions. Do not use the product for the above use unless agreed by us in
writing in advance.

Although we make continuous efforts to improve the quality and reliability of our products;
nevertheless Semiconductors are likely to fail with a certain probability. So in order to prevent
personal injury and/or property damage resulting from such failure, customers are required to
incorporate adequate safety measures in their designs, such as system fail safes, redundancy
and fire prevention features.

Our products are not designed to be Radiation-resistant.

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

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 unless agreed by Torex
Semiconductor Ltd in writing in advance.

TOREX SEMICONDUCTOR LTD.
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