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PWM Controlled, PWM/PFM Switchable Step-Down DC/DC Controllers

B GENERAL DESCRIPTION

% GreenOperation Compatible

The XC6365/XC6366 series are multi-functional step-down DC/DC controllers which have 1A output current capability by

using an externally connected transistor, coil, diode and capacitor.

Output voltage is programmable in 0.1V increments between 1.5V to 6.0V (VouT) (£2.5% accuracy). Further, with 1.0V of

standard voltage supply internal and using externally connected components, output voltage can be set up freely (FB).

With

a 300kHz switching frequency, the size of the external components can be reduced.
Control switches from PWM to PFM during light loads with the XC6366 (PWM/PFM switchable) and the series is highly

efficient from light loads to large output currents.

Soft start time of XC6365/ XC6366A, B series is internally set to 10ms and XC6365/66C, D series regulate soft-start time by

connecting resistors and capacitors externally.

During stand-by time (CE pin "Low" ), current consumption is reduced to less than 0.5 ¢ A.
With UVLO internal, the external transistor will be forcibly switched off if used below the stipulated voltage.

BAPPLICATIONS

@E-book Reader / Electronic dictionaries
@ Smart phones / Mobile phones

@®Note PCs / Tablet PCs

@Digital audio equipments

@ Multi-function power supplies

B TYPICAL APPLICATION CIRCUIT

Tr

n] 3 a0 N
Voo
Vin + M EXT/ Vout vour
== Eg Cin 5= +
(Tantalum) SP A CE m
GND cL RL
(Tantalum)

7T

BFEATURES

Input Voltage Range : 2.2V ~ 10V (VouT type)
Output Voltage Range : 1.5V ~ 6.0V (0.1V increments) (£2.5%)
Oscillation Frequency : 300kHz (£15%)
Custom products for 180, 500kHz
: More than 1.0A (VIN=5.0V, VouT=3.0V)
:92% (TYP.)
tlste=0.5 1 A (MAX.)
: Soft-start set-up external

Output Current
High Efficiency
Stand-by Capability
Selection
Output voltage set-up internal (VouT)
Output voltage set-up external (FB)
PWM/PFM Control (XC6366)
: 100%
: SOT-25, USP-6C
: EU RoHS Compliant, Pb Free

Maximum Duty Cycle
Packages
Environmentally Friendly

B TYPICAL PERFORMANCE
CHARACTERISTICS

XCB6366A333MR (300kHz,3.3V)

L=22 u H(CR54),CL=47 i F(Tantalum)

SD:MAT737, Tr:XP162A01B5P
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XC6365/

B PIN CONFIGURATION

Vout
(FB) CE
CE 6 [ 1 oo
NC 5[ 2 vob
VOUT(FB) 4 [ 3 ExT
]
EXT/ wbp GND o
USP-6C *The dissipation pad of the USP-6C package
SOT-25 should be left open
( TOP VIEW) (BOTTOM VIEW) pen.

B PIN ASSIGNMENT

the Vbp (No.2) pin.

PIN NUMBER
PIN NAME FUNCTION
SOT-25 | USP-6

1 3 EXT/ External Transistor Connection

2 2 VDD Power Supply

3 1 GND Ground

4 6 CE Chip Enable Soft-Start Capacitor Connection
with Soft-Start Externally Set-Up Types (C, D)

Output Voltage Monitor FB with Externally
5 4 Vout (FB) Set-Up Types (B, D)
- 5 NC No Connection

B PRODUCT CLASSIFICATION

If the circuit needs to be
connected to other pin, it should be connected to

@ Selection Guide

START

—( Soft-start internally set-up

)

—(Output voltage internally set-up (Vout Type)) XC6365A,XC6366A

———(Output voltage externally set-up (FB Type)) ~ XC6365B,XC63668

4( Soft-start externally set-up

)

——( Output voltage internally set-up (VouT Type) ) XC6365C,XC6366C

—(Output voltage externally set-up (FB TypeD XC6365D,XC6366D
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XC6365/XC6366

Series

B PRODUCT CLASSIFICATION (Continued)

@ Ordering Information

XC63650@R@B®-D ™  PWM control
XC6366MRBABE®-D "  PWM/PFM switching control

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Vourt type: Internally set-up, soft-start internally set-up
B FB type: Externally set-up, soft-start internally set-up
@ Type of DC/DC Converter
C VouT type: Internally set-up, soft-start externally set-up
D FB type: Externally set-up, soft-start internally set-up
15~60 | VouT type: 3.0V output — @=3, @=0
@3 Output Voltage yp P
10 FB type: 10 fixed — @=1, @=0 fixed
3 300kHz
@ Oscillation Frequency 5 500kHz (custom)
2 180kHz (custom)
MR SOT-25 (3,000/Reel)
66- Packages MR-G SOT-25 (3,000/Reel)
(Order Unit) ER USP-6C (3,000/Reel)
ER-G USP-6C (3,000/Reel)

o The “-G” suffix indicates that the products are Halogen and Antimony free as well as being fully EU RoHS

compliant.

TOIREX
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XC6365/

HBBLOCK DIAGRAMS

XC6365, XC6366 Series A, C type (VouT)

v Phase

out Compensation Vob

Error Amp. PWM

+ Comparator

* Buff 54
uffer,
= Driver EXT/
Vref with Ramp Wave
CE [X—— Soft Start, PWM/PFM Generator, GND
CE Controller 0sC
XC6365, XC6366 Series B, D type (FB)
Phase
Compensation Voo

Error Amp. PWM

FB [ I Comparator
* Buff 54
uffer,
= Driver EXT/
Vref with Ramp Wave
CE [X—— Soft Start, PWM/PFM Generator, GND
CE Controller 0sC
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XC6365/XC6366

Series
BABSOLUTE MAXIMUM RATINGS
Ta =25°C
PARAMETER SYMBOL RATINGS UNITS
VIN Pin Voltage VDD -0.3~+12 \Y
VouT Pin Voltage VouTt -0.3 ~VIN +0.3 \%
FB Pin Voltage VFB -0.3~VIN+0.3 \%
CE Pin Voltage VCE -0.3~VIN +0.3 \%
EXT/ Pin Voltage VEXT/ -0.3~VIN+0.3 \Y,
EXT/ Pin Current IEXT/ +100 mA
Power Dissipation SOT-25 Pd 150 mwW
USP-6C 100
Operating Temperature Range Topr -30 ~ +80 °C
Storage Temperature Range Tstg -40 ~ +125 °c
Note: Voltage is all ground standardized.
BMELECTRICAL CHARACTERISTICS
XC6365A333MR, XC6366A333MR (VouTt=3.3V, fosc=300kHz) Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. |[UNITS
Output Voltage Vourt 3.218 | 3.300 | 3.383 \Y
Maximum Input Voltage VIN 10.0 - - \%
UVLO Voltage Same as IDD1
Mini i VuvL ’ . - 2.2 Y
(Minimum Operating uvto Voltage which EXT/pin voltage holding “H” level 0.9
Voltage)
Supply Current 1 IDD1 No external components, CE=VDD, Vout=0V - 57 102 uA
No external components, XC6365 - 57 102 UA
Supply C t 2 IDD2
upply urren CE=VouT=VDD XC6366 - 15 | 27 | uA
Stand-by Current ISTB No external components, CE=VouT=0V - - 0.5 uA
e Measuring of EXT/ waveform,
Oscillation Frequency fosc ViN=output voltage + 0.1V 255 300 345 | kHz
Maximum Duty Ratio MAXDTY 100 - - %
PFM Duty Ratio PFMDTY | No load (XC6366 only) 15 25 35 %
- No external components, VouT=0V,
CE "High” Voltage Veen Voltage which EXT/pin voltage holding “L” level 0.6 v
" Y No external components, VouT=0V,

CE "Low" Voltage VeEL Voltage which EXT/pin voltage holding “H” level 0.20 v
EXT "High" ON Resistance REXTBH Same as Ibb2, VEXT/=VDD-0.4V - 16 22 uA
EXT "Low" ON Resistance REXTBL Same as Ibb1, VEXT/=0.4V - 14 19 uA

Efficiency EEFI Use of a XP162A12A6 transistor ) 9 ) %
recommended
Connect Rss, Css, CE, 0V— 3.0V

Soft-Start Ti tss ' o 5 10 20
ofi-wtart fime (When VINS3.0V, VIN=3.0V) ms
Conditions: 1. Unless otherwise stated, connect external components. VIN=VDD = 5.0V, louT = 220mA
2. XC6365/66C series external components: Css=0.033 u F, Rss=470k Q
TOIREX
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XC6365/

BELECTRICAL CHARACTERISTICS (Continued)

XC6365A503MR, XC6366A503MR (VouT=5.0V, fosc=300kHz) Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. |UNITS
Output Voltage VouTt 4.875 | 5.000 | 5.125 \%
Maximum Input Voltage VIN 10.0 - - \%
UVLO Voltage Same as IDbD1,
(Minimum Operating Voltage) vuvio Voltage which EXT/pin voltage holding “H” level 0.9 i 22 v
Supply Current 1 IDD1 No external components, CE=VDD, VouT=0V - 67 122 uA
No external components, XC6365 - 67 122 UA
Supply C t 2 IDD2
upply Trren CE=VouT=VbD XC6366 | - 16 | 29 | uA
Stand-by Current ISTB No external components, CE=VouT=0V - - 0.5 uA

Measuring of EXT/ waveform,

Oscillation Frequency fosc ViN=output voltage + 0.1V 255 300 345 | kHz
Maximum Duty Ratio MAXDTY 100 - - %
PFM Duty Ratio PFMDTY | No load (XC6366 only) 15 25 35 %
. No external components, Vout=0V,
E "High" Volt V . - - \Y
c 9 oltage CEn Voltage which EXT/pin voltage holding “L” level 0.6
No external components, VouT=0V,
CE "Low" Volt Ve - - 0.20 \Y
ow" vollage EL Voltage which EXT/pin voltage holding “H” level
EXT "High" ON Resistance | RexTBH | Same as IDD2, VEXT/=VIN-0.4V - 12 17 LA
EXT "Low" ON Resistance RExTBL | Same as Ibp1, VEXT/=0.4V - 10 14 uA
Efficiency EEFI Use of a XP162A12A6 i 93 i %

transistor recommended

) Connect Rss, Css, CE, 0V— 3.0V
Soft-Start Time tss (When VINS3.0V, ViN=3.0V) 5 10 20 ms

Conditions: 1. Unless otherwise stated, connect external components. VIN=VDD = 7.5V, lout = 330mA
2. XC6365/66C series external components: Css=0.033 u F, Rss=470k Q
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XC6365/XC6366

Series
BMELECTRICAL CHARACTERISTICS (Continued)
XC6365B103MR, XC6366B103MR (VouT=3.0V, fosc=300kHz) Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. UNITS]
Output Voltage Vout 2.925 | 3.000 | 3.075 \%
Maximum Input Voltage VIN 10.0 - - \%
VLO Vol |
N UVLO Vo _tage VOVLO Same as D'D1, ' o 0.9 i 29 Y
(Minimum Operating Voltage) Voltage which EXT/pin voltage holding “H” level
Supply Current 1 IDD1 No external components, CE=VIN, VouT=0V - 55 100 UA
No external components, XC6365 - 55 100 UA
Supply Current 2 IbD2
PRl CE=VpD, FB=1.2V XC6366 | - 15 | 27 | uA
Stand-by Current ISTB No external components, CE=FB=0V - - 0.5 uA
e Measuring of EXT/ waveform,
Oscillation Frequency fosc ViN=output voltage + 0.1V 255 300 345 | kHz
Maximum Duty Ratio MAXDTY 100 - - %
PFM Duty Ratio PFMDTY | No load (XC6366 only) 15 25 35 %
. No external components, FB=0V,
E "High" Volt Vi .6 - - \%
c '9 oltage CEH Voltage which EXT/pin voltage holding “L” level 0.65
No external components, Vout=0V,
CE "Low" Volt \Y/e - - 0.20 \%
ow Vollage et Voltage which EXT/pin voltage holding “H” level
EXT "High" ON Resistance REXTBH | Same as IDD2, VEXT/=VIN-0.4V - 17 24 uA
EXT "Low" ON Resistance REXTBL | Same as Ibb1, VEXT/=0.4V - 15 20 uA
Efficiency EFF | USeofa XP162A12A0 - 92 - %
transistor recommended
Connect Rss, Css, CE, 0V— 3.0V
Soft-Start Ti tss ' ’ ’ 5 10 20
ofi-otart fime (When VINS3.0V, VIN=3.0V) ms
Conditions: 1. Unless otherwise stated, connect external components. VIN=VDD = 4.5V, lout = 200mA
2. XC6365/66C series external components: Css=0.033 i F, Rss=470k Q
3. RFB1 =400k Q, RFB2 = 200k 2, CFB = 100ppF
TOIREX
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XC6365/

BTEST CIRCUITS

Circuit 1. XC6365A, XC6366A

L
Tr
Y B A )
L 4
Vop
ViN + 0 EXT/ Vout Vour
— I ¢, oA N
(Tantalum) CE m
GND cL g RL

(Tantalum)

77
Circuit 2. XC6365B, XC6366B
L
T
nJ >— 1T
Vout
VoD
ViN + n EXT/ Cra -
T D_?T ?"1 ) T
antalum CE FB
SD'A GND § Ru
RFB2 CL
(Tantalum)
s
Circuit 3. XC6365C, XC6366C
L
Tr
Y (YT
L] 4
Voo
VI + 0 EXT/ Vour Vour
- LI Cin D& Rss +
(Tantalum) CE m
[of ;/; oo (Tan%lum) § Rt
ss
s
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XC6365/XC6366

Series
B TEST CIRCUITS (Continued)
Circuit 4. XC6365D, XC6366D
L
Tr L
L]
v Vout
DD
+ A Cre
VIN_-_ m on EXT/ Res:
(Tantalum) Rss cE 5 +
SDT —|77; GND (T (t;Lt ) N
Css RFB2 antalum
reza
Circuit 5. XC6365A, XC6366A (when used with a PNP transistor)
L
b . S
)
Voo
Vi T EXT/ Vour Vour
- I . N
(Tant;Tum} CE
GND CL gRL
(Tantalum)
77
Circuit 6. XC6365B, XC6366B (when used with a PNP transistor)
L
T
’ L MM
Ce
Vout
" Re VoD Cra
VIN_-- m o EXT/ RFB1
(Tantalum) | oE - +
soA GND CL R
RFe2 (Tantalum)
777
TOIREX
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XC6365/

EMTEST CIRCUITS (Continued)

Circuit 7. XC6365C, XC6366C (when used with a PNP transistor)

L
Tr }
Cs
Re Voo Vour
VIN + EXT/ Vout oy
- I/ et Rss
CiN D +
(Tantalum) A CE m
T GND (Tantaium) §RL
Css antalum
777
Circuit 8. XC6365D, XC6366D (when used with a PNP transistor)
L
Tr L
Ce
VouTt
+ Rs e Voo Cre
VIN—__— m cn ! RFB1
(Tantalum) Rss cE - +
sD | RL
T ; GND (T (t;L[ )
Css REB2 antalum
777

Recommended Components

Tr

: XP162A12A6PR (Torex P-channel Power MOSFET)
Please use a PNP transistor where VIN < 2.5V

Css :
Rss

L :22uH (CR54, SUMIDA, fosc=300kHz)

47 uH (CR75, SUMIDA, fosc=180kHz)

C, D type (soft-start externally set-up)

0.033 ¢ F (Ceramic Capacitor)
470kQ(C type), 330kQ(D type)

B, D type (FB type)

10 ¢ H (CR54, SUMIDA, fosc=500kHz) RFB :
SD : MA2Q735 (Schottky Diode, MATSUSHITA)
CL :10V, 47 y F (Tantalum capacitor, NICHICHEMI MCE)
CIN :16V 10 u F (Tantalum capacitor, NICHICHEMI MCE) CrB
PNP Tr. Type
Tr :2SA1213 (TOSHIBA) e.g.
RB : 500 (Adjust according to load and Tr. hFE levels)
CB :2200pF (Ceramic Type)

Set up so that CB=1/ (27 X RB X fosc X 0.7)

10/24

Set up so that RFB1/ RFB2 = VouT - 1
(Vourt = setting output voltage),
RFB1 = RFB2 = 2M &

: Set up so that fzfb = 1 (2 7 x CrB x RFB1) is within

the 0.5 to 20kHz range (10kHz conventional)
Adjustments necessary in respect of L, CL.

:Vourt = 3.0V

RFB1 = 400kQ, RFB2 = 200kQ, CFB = 100pF




XC6365/XC6366

Series

BNOTES ON USE

1. Take ample care to ensure that none of the IC's, nor the external component's, absolute maximum ratings are exceeded.

2. Be extremely careful when selecting parts and do not limit your reference to the specifications and characteristics for the
DC/DC converter alone. The IC also depends, to a great extent, upon the external components.

3. Arrange the peripherals in the environs of the IC. In order to reduce wiring impedance, use short, thick wires. In particular,
wire the load capacitor as close as possible and strengthen the ground wiring sufficiently.

4. Ground current during switching may cause the IC's operations to become unstable due to changes in ground voltage, so
please strengthen the IC's GND pin surroundings.

@External Components

1. Setting soft start time

To set a longer soft start time, please use XC6365C or XC6365D series which soft start function is externally set up.

For the measurement of soft start time Tss, the time is needed to be between the maximum and the minimum value indicated
in the chart below. Please set a soft start capacitor Css according to the application.

XCB365/XCB366CxxxMR (VouT) XCB6365/XC6366D10xMR (FB)
Voo=Vour Setup Voltage x 1.5V Voo=4.5V(3.0V)
Vee=0V—3.0V,Rss=470kQ Vee=0V—3.0V,Rss=330k Q
80 80
m —
E 60 2 60
4 MAX 2 MAX
g 40 o 40
£ £
'_ t—
C / S /
% 20 E 20
= | @ ]
@ 0 i,ﬁ-—-"”"" MIN :5_3; 0 i_,_.ﬁrﬂ"'”“ MIN
0.00 002 004 006 0.08 0.10 0.00 002 004 0.06 008 0.10
Soft Start Capacitor:Css (¢ F) Soft Start Capacitor:Css (¢ F)

2. Setting RFB1 and CrB

fzfb=1 =~ (2 7 x CFB X RFB1)

As the combination of RFB1 and CFB enable to set fzfb between 0.5kHz to 20kHz, within the realm of fzfb=0.5kHz to
fzfb=20kHz as the chart below can be effective.

Under normal condition, please set the combination to configure around fzfb=10kHz.

XC6365/XC6366B10xMR (FB)
XC6365/XC6365D10xMR (FB)

100000
10000
0.5kH
™ 1000 z
2
w100 fzfb=10kHz
——
1} e
20kHz
1 | |

200 300 400 500 600 700 800
Rre1 (kQ)

TOIREX

11/24



XC6365/

BTYPICAL PERFORMANCE CHARACTERISTICS

(1) Output Voltage vs. Output Current

Output Voltage:Vourt (V) Output Voltage:Vourt (V)

Output Voltage:Vout (V)

XCB6366A333MR (300kHz,3.3V)

L=22 u H{CR54),CL=47 it F(Tantalum)
SD:MAT737, TrXP162A12A6P

3.3

34

3.3

32 —ViN=396V "5V T8V T qov |

3.1

0.1 1 10 100 1000

Output Current:lout (mA)

XC6366A333MR (300kHz,3.3V)

L=10 u H{CR54),CL=47 1 F(Tantalum)
SDIMATIT, TriXP162A12A6P

3.5
34
33 %%
32 —vin=3.96V "5V 8V T qov |
31
3.0 - - o
0.1 1 10 100 1000
Output Current:lout (mA)
XC6366B103MR (300kHz,5.0V)
L=22 u H{CR54),CL=94 1t F(Tantalum)
SD:MA737, Tr:XP162A12A6P

5.2
5.1

4.9 VIN=5.3V — BV — 8V —— 10V —

4.8

47 - e
0.1 1 10 100 1000

Output Current:lout (mA)

Note: CIN=47 u F(Tantalum)
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Output Voltage:Vout (V) Output Voltage:Vour (V)

Output Voltage:Vout (V)

XC6365A333MR (300kHz,3.3V)

L=22 it H{CR54),CL=84 ¢ F(Tantalum)
SD:MAT37, TrXP162A12A6P

3.3

10V

34

3.3 I

3.96V,5V,8V
3.2 VinN=3.6V

3.1

0.1 1 10 100 1000

Output Current:lout (mA)

XC6366A333MR (300kHz,3.3V)

L=47 i H{CR75),CL=47 i F(Tantalum)

35 SD:MAT3T, TriXP162A12A6P

3.4

3.3 %
32

ViN=3.968V 5V 8v 10V

31

30

01 1 10 100 1000

Output Current:lout (mA)

XC6365B103MR (300kHz,5.0V)

L=22 it H{CR54),CL=94 i F(Tantalum)
SD:MAT37, TriXP162A12A8P

5.2
5.1
0 = —T=~
4.9 | ViIn=5.3V, 6V, 8V — v —
4.8

0.1 1 10 100 1000

Output Current:lout (mA)




XC6365/XC6366

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(1) Output Voltage vs. Output Current (Continued)
XC6366B103MR (300kHz,1.5V) XC6365B103MR (300kHz,1.5V)
L=22 y H{CR54),CL=94 it F(Tantalum) L=22 y H{CR54),CL=94 i F(Tantalum})
17 SD:MAT3T. TriXP162A12A6P 17 SD:MAT3T, TrXP162A12A6P
S 16 S 16 R
- 3.67.3.96V.5V.6V - 3.6V,3.96V,5V,6V
S N S \
S 15 7\ S 15 7\
[=)] [=)]
3 3
S _ S _
z 14 VIN=2.5V z 14 VIN=2.5V
=) =)
=3 =3
8 1.3 8 1.3
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)
XC6366B102MR (180kHz,3.3V) XCB366A335MR (500kHz,3.3V)
L=22 u H(CR54),CL=94 i F(Tantalum) L=10 ¢ H{CR54),CL=94 i F(Tantalum)
SD:MATIT, Tr:XP152A12C0M SD:MATIT, TrXP162A12A86P
35 35
2 34 Z 34 10V
5 5 \lf
S S
= 33 5 33 ] —
[=)] [=)]
2 2
S 32 [yn=36V,3.9V “6V "8V T 10V ] S 32 [ VN=3.96V,5V,8V
2 2
S 3.1 S 31
3.0 3.0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)
Note: CIN=47 y F(Tantalum)
TOIREX
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XC6365/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(2) Efficency vs. Output Current

XCB6366A333MR (300kHz,3.3V) XCB6365A333MR (300kHz,3.3V)
L=22 1t H{CR54),CL=47 u F(Tantalum) L=22 ¢t H(CR54),CL=94 yt F(Tantalum)
SDIMAT37, TrXP162A12A6P SD:MAT37, TrXP162A12A6P
100 T 100 i
VIN=3.96V —— = - VIN=3.6V /_7&]_
~ 80 ~ 80— b
= = 3.96V L/
c L/ S
m 2 8v | 1ov ] | = /' sv 10V
& 40 § 40 %
o o I
i i ,é
w20 W20 ==
0 ekl b Ll el aial) PR ek bbbl 0 AAil L Al iili el Ll dil
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)
XC6366A333MR (300kHz,3.3V) XC6366A333MR (300kHz,3.3V)
L=10 1 H{CR54),CL=47 u F(Tantalum) L=47 i H(CR54),CL=47 t F(Tantalum)
SDIMAT37, TrXP162A12A6P SDIMA737, TrXP162A12A6P
100 , 100 T
VIN=3.96V L VIN=3.96V ——_?/" %I
~ 80 — 80 ﬂ/ h
™ 5V ™ 5V
60 % / t L 60 ////‘ /
w 8v | 1ov w / L~ 8v | 1ov
S 40 & 40
S S
£ £
w20 w20
0.1 1 10 100 1000 0.1 1 10 100 1000
Qutput Current:louT (mA) Qutput Current:louT (mA)
XC6366B103MR (300kHz,5.0V) XC6365B103MR (300kHz,5.0V)
L=22 it H{CR54),CL=84 ¢ F(Tantalum) L=22 it H{CR54),CL=84 ¢ F(Tantalum)
SD:MAT737, TrXP162A12A6P SD:MAT737, TrXP162A12A6P
100 100
|
—— [ ViNe5.3V f‘
~ 80 'r 80 1 A
c | o~/ |||
— — BV
i 7 4| T / 4
i 60 7 8V | 1ov ] 8V 1ov
3 [ 2
o 40 '\ 6v o
g 2
w5 b VIN=S.3V w
0 deded L) el d i aial) Al b i) A bbbl il PEETTT — PRt
0.1 1 10 100 1000 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)

Note: CIN=47 u F(Tantalum)
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XC6365/XC6366

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(2) Efficiency vs. Output Current (Continued)
XC6366B103MR (300kHz,1.5V) XC6365B103MR (300kHz,1.5V)
L=22 i H{CR54),CL=94 1 F(Tantalum) L=22 y H{CR54),CL=94 i F(Tantalum)
SD:MA737, TrXP162A12A6P SD:MA737, TrXP162A12A6P
100 T T 100 T
3.6V VIN=2.5V.
VIN=2.5V L
";‘ 80 | \l ’a‘- 80 I %
R = 2
= = 36 I
6o .
w - w
g 396V 5V 6V % / s/ 6V
S 40 & 40
i 8 7 3.96V
i i /
20 20
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)
XC6366B102MR (180kHz,3.3V) XCB6366A335MR (500kHz,3.3V)
L=22 y H(CR54),CL=94 u F(Tantalum) L=10 pt H{CR54),CL=94 u F(Tantalum)
SD:MA737. Tr:XP152A12C0M SD:MA737, Tr:XP162A12A6P
100 T 100 T |
VIN=3.6V —> L VIN=3.96V
S 80 e e e W = |
= VAN g
o 3oev__| 6V 8 | 1ov_ | L 0 e _ /L
4 L 5V 8v| 1ov
) 3 754
= =
:g 40 2 40
= =
L w
20 20
0 S — 0 . i it
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:lout (mA) Output Current:lout (mA)
Note: CIN=47 ¢ F(Tantalum)
TOIREX
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XC6365/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(3) Ripple Voltage vs. Output Current

XCB365A333MR (300kHz,3.3V)

L=22 it H{CR54),CL=47 u F(Tantalum)
SD:MAT37, TriXP162A12A6P

100
S 80
z 8
Z 60 10V
g Vn=396V 5V 8y N
S 40 b
° /
g 5 —~
o I 'J/ —H"""\.\
0 L LiLl LAl L L Lllll
0.1 1 10 100 1000
Output Current:lout (mA)
XCB365A333MR (300kHz,3.3V)
L=10 ¢ H{CR54),CL=4T ¢ F(Tantalurn)
SD:MAT3T, TrXP162A12A6P
100 |
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o I }.<
g 20 M -‘\h\-\
« |
0 i dddl i i i
0.1 1 10 100 1000
Output Current:lout (mA)
XC6366B103MR (300kHz,5.0V)
L=22 pp H{CR54),CL=94 i F(Tantalurn)
SD:MAT3T, TrXP162A12A6P
100
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3 80
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0.1 1 10 100 1000

Output Current:lout (mA)

Note: CIN=47 u F(Tantalum)

Ripple Voltage:Vr (mV) Ripple Voltage:Vr (mV)

Ripple Voltage:Vr (mV)
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XC6365/XC6366

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(3) Ripple Voltage vs. Qutput Current (Continued)
XC6366B103MR (300kHz,1.5V) XC6365B103MR (300kHz,1.5V)
L=22 u H{CR54),CL=94 i F(Tantalum) L=22 i H{CR54),CL=94 i F(Tantalum)
SD:MAT37. TrXP162A12A6P SD:MA737, Tr:XP162A12A6P
100 100
S )
E 80 E, 80
% 60 = 60
o o
£ [ £
o — ViIN=2.5V— 3.6V — 3.96V— 5V — 6V —] Qo - —
> 4 > 40 3.96v|5V 6V
5 [ a VIN=2.5V 38 \
g 2 S g 20 | \ \
01 1 10 100 1000 01 1 10 100 1000
Output Current:lout (mA) Qutput Current:louT (mA)
XC6366B102MR (180kHz,3.3V) XCB366A335MR (500kHz,3.3V)
L=22 i H{CR54),CL=94 1t F(Tantalum) L=10 ¢ H{CR54),CL=54 x F(Tantalum)
SD:MA737, Tr:XP152A12COM SD:MAT37, Tr:XP162A12A6P
100 100
S S
£ 80 E 80
s S
= 60 — 10V — s 60
> | Vin=36V 396V 6V a/v / > [
§ 40 | ] . § 40 |_Vn=398v_5v_| 8v_ | 1ov__|
O ll ’ 1 2 \ \\ NS —
i:% 20 t L DE’_L 20 —_—
I I e B W
0 0 b S
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:louT (mA) Output Current:lout (mA)
Note: CIN=47 ¢ F(Tantalum)
TOIREX
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XC6365/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(4) Output Voltage vs. Ambient Temperature

3.40

3.30

3.25
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XC6366A333MR (300kHz,3.3V)
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T —i
.a-'/
Vin=5.0V
ItIDUT=22?mA
-40 -20 0 20 40 60 80

Ambient Temperature:Ta (°C)

(6) PFM Duty Ratio vs. Ambient Temperature
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(8) Supply Current 2 vs. Ambient Temperature
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XC6366A333MR (300kHz,3.3V)

Voo=VcE=VouT=5.0v

-40

-20 0 20 40 60 80
Ambient Temperature:Ta (°C)

(5) Oscillation Frequency vs. Ambient Temperature

Oscillation Frequency:Fosc (kHz)
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(7) Supply Current 1 vs. Ambient Temperature

Supply Current:Ipp1 ( 4A)
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(9) Stand-By Current vs. Ambient Temperature
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XC6365/XC6366

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(10) CE "L"Voltage vs. Ambient Temperature (11) CE"H"Voltage vs. Ambient Temperature
XCB6366A333MR (300kHz,3.3V) XCB366A333MR (300kHz,3.3V)
10 VDD=5.0V 10 VoD=5.0V
S o8 § 0.8
a =
g 0.6 § 0.6
g g
o =
g 0.4 % 0.4
Z P
- T
-8 0.2 g 0.2
0.0 0.0
40 -20 0 20 40 60 80 -40 20 0 20 40 60 80
Ambient Temperature:Ta(°C) Ambient Temperature:Ta (°C)
(12) EXT"H"On Resistance vs. Ambient Temperature (13) EXT"L"On Resistance vs. Ambient Temperature
XCB6366A333MR (300kHz,3.3V) XC6366A333MR (300kHz,3.3V)
a 25 VDD=5.0V &“ 25 VDD=5.0V
= e
£ 20 X 20
. o
§ 15 % 15
o ______,_...---"'" o
& 10— Y
. >
& o a0
-40 -20 0 20 40 60 80 40 20 0 20 40 60 80
Ambient Temperature:Ta(°C) Ambient Temperature:Ta(°C)
(14) Efficiency vs. Ambient Temperature (15) Soft-Start Time vs. Ambient Temperature
XCB366A333MR (300kHz,3.3V) XC6366A333MR (300kHz,3.3V)
L=22 i H{CR54),CL=94 it F(Tantalum)
100 SD:MAT37, TrXP162A12A6P 40
M
—~ 90 E
§ E 30
[
LLb 80 .
5 E 20
? 70 =
I = -"""‘"--..._,______‘
= ©
£ B4 I e
U os0 s
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50 . - 0
40 20 0 20 40 60 80 40 20 0 20 40 60 80
Ambient Temperature:Ta(°C) Ambient Temperature:Ta(°C)
TOIREX
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XC6365/

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(16) Load Transient Response

XCB6366A333MR (300kHz,3.3V) XCB6366A333MR (300kHz,3.3V)
24 WIN=5.0V, louT=100 g f;«—' 100mA 500 35 UIN:5.DV,IOTT:1 00mA|—-100 A 500
. Output Voltage . . r\\ _
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o | o o} o
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2.9 . 0 3.0 . ; - 0
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20/24



XC6365/XC6366

Series
B PACKAGING INFORMATION
@SO0T-25 @®USP-6C
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XC6365/

B MARKING RULE

@ represents product classification

MARK PRODUCT SERIES MARK PRODUCT SERIES
A XC6365A K XC6366A
B XC6365B L XC6366B
c XC6365C M XC6366C
D XC6365D N XC6366D
SOT-25
(TOP VIEW)

@ represents integer of output voltage and oscillation frequency

OUTPUT VOLTAGE OSCILLATION FREQUENCY (kHz)
100 180 300 500
1.x B 1 1 B
2.X c 2 2 c
3.x D 3 3 D
4.x E 4 4 E
5.X E ) ) E
6.x H 6 6 H
@ represents decimal number of output voltage and oscillation frequency
OSCILLATION FREQUENCY (kHz)
OUTPUT VOLTAGE 100 180 300 500
x.0 0 0 A A
x.1 1 1 B B
X.2 2 2 C C
x.3 3 3 D D
x.4 4 4 E E
x.5 5 5 F F
X.6 6 6 H H
x.7 7 7 K K
x.8 8 8 L L
x.9 9 9 M M

@ represents production lot number
010 9, Ato Zrepeated (G, |, J, O, Q, W excluded)
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XC6365/XC6366

Series
B MARKING RULE (Continued)
@ represents product series
MARK PRODUCT SERIES
2 XC6365***E*
0 XC6366™***E*
USP-6C
(TOP VIEW) @ represents product classification
MARK PRODUCT SERIES
A XC6365/66A***E*
B XC6365/66B***E*
C XC6365/66C***E*
D XC6365/66D***E*
@@ represents output voltage
e.g.
® MARK @ OUTPUT VOLTAGE (V) PRODUCT SERIES
3 3 3.3 XC6365/66*33*E*
5 0 5.0 XC6365/66*50*E*
® represents oscillation frequency
MARK OCSILLATION FREQUENCY PRODUCT SERIES
2 180kHz XC6365/66***2E*
3 300kHz XC6365/66***3E*
5 500kHz XC6365/66***5E*
® represents production lot number
0to 9, Ato Zrepeated (G, |, J, O, Q, W excluded)
TOIREX
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XC6365/
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The products and product specifications contained herein are subject to change without
notice to improve performance characteristics. Consult us, or our representatives
before use, to confirm that the information in this datasheet is up to date.

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

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

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

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

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

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

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this datasheet may be copied or reproduced without the
prior permission of TOREX SEMICONDUCTOR LTD.

TOREX SEMICONDUCTOR LTD.




