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XC9702 : s0v 300mA High Voltage Step-down DC/DC convertor

TOIREX

60V Smallest solution size / Low Ig and high efficiency at light loads / Supports high step-down ratios

B Features B Package
Input Voltage : 4.5V ~ 60.0V (Absolute Max. : 66.0V) HSOP-8N USP-10B DFN3030-12A
Output Voltage Range 2.5V~ 12.0V (FB: 0.75V+1.5%) (6.2x5.2x1.7mm) (2.6x2.9x0.6mm) (3.0x3.0x0.75mm)
Output Current :300mA TOREX L " TOREX L . N
A ongevity ongevity
Supply Furrent $12uA [ Program (TLP) } [ Program (TLP)
Oscillation Frequency : 1.0MHz J
Efficiency :85.5% (V =12V, Vo =5V, loyr=1mA) ot OO L e envss paro 10[ ] i Fovw 2] ]«
Control Method : F-PWM (MODE=“H") En/ss [11] [z] esT
PWM/PFM (MODE="L") 572 (1T} e L I T o R I e
Function : Soft-start (External Adj.) VL3 OO T 6 MooE Vin8 1 EP Oev e [s] e Cew
Power Good MODE 7 [] []4PG MoDE [8] [5]Pa
UVLO PG 4 [1T] 111 5FB AGND 6 [] []5FB AGND [7] [6]rs
Protection : Current Limit, Over Voltage Protection
Thermal Shutdown B High Efficiency / Low Ripple Voltage
Lx Short Protection L = 100uH(LBXHF5050XAT101MMR)
Package : HSOP-8N, USP-10B, DFN3030-12A Ci = 4 TUF(GCM32DCT2A4T5KE02L
. . C, = 44pF(GRM21BD71A226ME44L x 2)
Operating Ambient Temp  :-40°C ~ 125°C 100 100 Lo
. . . . . 90 90 ,
B Typical Application Circuit 80 a0 Lz
T £ 70 Z 70 n
4.5vVLN60v Res - 60 i 60
Povsv;agrnilood L': 50 % 50
% 40 % 40
Cost Vour 2 4 & 30
Rest L: 22 4 H 5v/300mA  io L7 PWM/PEM V=12V =
20 0 —— PWM/PFM V=24V
Cn 10 -’ PWM V‘NfWZV 10 o
4TuF =R i - g — — PWMV,=24V ., T g vt T
c 0.1 1 10 100 0 50 100 150 200 250 300

AGND PGND
X—X

QOutput Current : lgyr [mA]
Efficiency (Vo =5V)

b
44 uF
% RFBQ
®

lour [MA]

Ripple Voltage (V,,;=5V)
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XC9711 :60v1.0a High Voltage Step-down DC/DC convertor

TOIREX

60V Smallest solution size / Low Ig and high efficiency at light loads / Supports high step-down ratios

B Features B Package
Input Voltage : 4.5V ~ 60.0V (Absolute Max. : 61.5V)
Output Voltage Range : 2.5V~ 18.0V (FB: 0.75V£1.5%)
Output Current : 1.0A HSOP-8N DFN3030-12A
Supply Current - 9uA (6.2x5.2x1.7mm) (3.0x3.0x0.75mm)\
Oscillation Frequency : 800kHz [TOREX LongeVitV} [TOREX Longevity
Efficiency : 85.6% (Viy=12V, Voyr=5V, lour=1mA) Program (TLP) Program (TLP)
Control Method : F-PWM (MODE=“H") . =N
PWM/PFM (MODE=”L”) Lx 1 DI ]D 8 EN/SS Envss % E *
11 2| BST
Function : Soft-start (External Adj.) BST 2 (1T T 7 Vi Vi [10] 1 [3]ne
E(i/vl\_/gr Good s O 17 6 mooe Ne g EP % i
MODE | 8 5| PG
Protection : Current Limit, Over Voltage Protection PG 4 [T [T 5F8 AGND [ 7] [e]rs
Thermal Shutdown ) o ]
Lx Short Protection B High Efficiency / Low Ripple Voltage
Package : HSOP-8N, DFN3030-12A 100 100 —
Operating Ambient Temp ~ :-40°C ~ 125°C % , % - = - - Vin=24V:PWM
. . . . . [ 80 Vin=12V: PWM/PFM
B Typical Application Circuit 80 i - Vin=24V:PWMIPEM
o e 70 BT, E
L T 60 / 4RE A s %
4.5V ~ 60V Power Good E 50 ‘I W 1 g %0
Signal g 0 ,,’ ,’, § 40
G 30 1 i » 30
Vour £ S oD Vin=12V-PWM 2
5V/1.0A w 20 -~ = = Vin=24V:PWM ¥ 0 F——
Vin=12V: PWM/PFM 10
S = 10 L Vin=24V:PWI|\f'I!PFM . T D e e
. c 00.1"' - .‘..1 0 100 1000 01 ! 10 100 1000
] Mur Output Current : 10UT (mA) Output Current : 10UT (mA)
% Efficiency (Vo =5V) Ripple Voltage (Vo ,1=5V)
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60V High voltage Step-down DC/DC convertor : Lineup TOIREX

XC9702 XC9711
Vin 4.5V to 60.0V (Abs.66.0V) 4.5V to 60.0V (Abs.61.5V)
Vour 2.5Vto 12.0V 2.5V to 18.0V
IOUT 300mA 1A
Fosc 1MHz 800kHz
F-PWM (MODE="H")
Control Method PWM/PFM (MODE="L")
Topr -40 to 125°C
Protection Current Limit, Over Voltage Protection
Thermal Shutdown, Lx Short Protection
Function Soft-start (External Adj.), Power Good, UVLO
DFN3030-12A(3.0x3.0x0.75mm) DFN3030-12A(3.0x3.0x0.75mm)
Packages HSOP-8N(6.2x5.2x1.6mm) HSOP-8N(6.2x5.2x1.6mm)
USP-10B(2.6x2.9x0.6mm) e
-j:R Vin
Circuit e =r. g
L —lnraz
Solution E_Jf—=="c8sT eVt
Size

10.8 x 8.2mm
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60V High voltage Step-down DC/DC convertor

TOIREX

B High voltage step-down DC/DC converter to meet requirements for compact and low Iq

step-down from 12V/24V line

Ultra-small and
low Iq

60V High voltag
Step-down DC/DC

XC9702/XC9711

9.4 x7.4mm _gf

o

XC9702
For FA / Industrial
Products

Ideal for miniaturization / heat reduction
due to high voltage / small size / low Iq.
Also suitable for replacing conventional high-voltage LDOs.

“60V input”, “High step-down ratio

”n u

r@ Ultra-small / High efficiency at light load ]
v 60V Smallest Class Solution Size g L, Xco702 Efficiency (Vour=5V) A
v" For low consumption in standby » g
v’ Solving the heat problem of medium ; 70

and high voltage input LDOs g - !
by replacing them with a smaller area. E - o I
( OOT--‘UF’ 10 100
(2) High voltage / Low ripple / High temp. \- - J

, “+125°C operation”,

“MODE(PWMePWM/PEM)” (XC9711)

v Low ripple 3.3V/5V output from
unstable 24V input to FA/sensors
v Handling input overshoots and

( high temperatures

~\
12v/24v 3.3v
or higher 300mA
P| vDD |
Step-down DC/DC <
XC9711 :: Low Iqg MCU
PG »{ POR
MODE |« I/0
High voltage ¢
VSEN separated
Veen RESET »l1/0
XC6138C RESETB
Cd/MRB $ [_ge/sensor |
. J

» Sensors and security for Factories / Buildings / Facilities, etc.

In addition, 125°C operating temperature
and 24V line overshooting

> Suitable for various FA sensors
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Application Block Diagram for Small industrial sensors

TOIREX

B Various small devices and modules with 12V/24V or higher input : Industrial sensors / loT

® Once step-down to 5V, then generate 3.3V

Supplies power to MCUs, sensors, etc.,

12v/24V 5V 5V
— 1 Primary * > by stepping down from 12V/24V or higher
or higher s)t(ec;;-;l(;azv;;c%t;/llalc cteodown DC/oC 1363r:1lA to 5V, and then stepping down
PG '\l XCF:.241/XCL242 VDb to 3.3V, 3.0V, etc.
MODE _7_17 > CE LDO: XC6241 Low Ig MCU
vsHEiﬁh V°'ta€ted — /o Controls the sequence of the subsequent
v . RESETB . I power supply with the PG of the XC9702.
- XC6138N —1 Step-down DC/DC |* 3V MODE “H” =PWM
CA/MRE — XCL241/XCL242 | 100ma MODE “L” = PWM/PFM
LDO: XC6233 > RF / Sensor
Supervises 12V/24V power voltage with
XC6138N and monitor output to MCU.
® Direct step-down to 3.3V 33V
12v/24V 300mA /DD
or higher Step-down DC/DC Low Iq MCU Direct step-down from 12V/24V to 3.3V.
Xco711 o POR Power source for small sensors used in FA.
MODE |« 1/0 . .
/ Control method can be changed dynamically with
High voltage ~ the MODE pin. (XC9711 Only)
VSEN separated |
Ve RESET »{1/0
XC6138C RESETB MODE “H” : PWM = Low noise (For sensors, etc.)
Cd/MRB RF / Sensor

™

MODE “L” : PWM/PFM = High efficiency at light load

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 6

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



Medium and High Voltage Input Step-down DC/DC

TOIREX

B Step-down DC/DC for fluctuating 12V/24V and higher inputs.

® Technical trend and challenges

* The increased output current due to the higher functionality of devices makes the heat generated by using LDOs a problem.

¢ Large fluctuations in the power supply line due to impedance, load fluctuations and induction from motors, etc., must be addressed.

® TOREX Proposal : Small step-down DC/DC that can be used like an LDO
* Built-in inductor DC/DC can be used like an LDO, and achieves high
efficiency. Low heat generation, ideal for replacing LDOs.

* XCL249 60V Built-in inductor step-down DC/DC that can handle voltage
fluctuations such as motor operation

'iD
CIN1 i oL |5m
| B}]n[j‘a

PR

(TH °""°°°HLJ‘;

7.3 x 8.1mm

Smaller size
Heat generation
countermeasures

119°C

=n=
u
a
37.0

35°C e 115°C
Built-in inductor step-down DC/DC

35°C s 115°C

Conventional: LDO XCL247/XCL248

M 36V/60V Built-in inductor step-down DC/DCs and Step-down DC/DCs

® TOREX Proposal : 36V/60V Step-down DC/DC for main power supply.
* World's smallest class of low current consumption at high voltage
* Tj 150°C operation / Low ripple / High step-down ratio
* Large capacitance support (Soft-start external adj. + PG)

* MODE pin: F-PWM - PWM/PFM can be switched while operating.

Power Good
Signal

Vour
5V/1.0A

Step-down DC/DC : XC9711, XC9714

M 36V/60V Step-down DC/DC

V V, | V V, |
Product Features IN out out Package Product Features IN out out Package
(V) (V) (mA) (V) (V) (mA)
XC9704 F-PWM, PWM/PFM 2.8~15 SOT-89-5 (4.5x4.6x1.6mm) XC9714 F-PWM, PWM/PFM . N HSOP-8N (6.2x5.2x1.7mm)
— ’ ~ — 45~36.0 | 25~18 2000
XC9705 1.2MHz, 2.4MHz 307360 28~18 600 USP-6C (1.8x2.0x0.6mm) EUNDER DEVELOPMENT ||800kHz DFN3030-12A(3.0x3.0x0.75mm)
Built-in inductor XC9711 F-PWM, PWM/PFM o . HSOP-8N (6.2x5.2x1.7mm)
XCL247 F-PWM, PWM/PFM | 3.0~ 36.0 | 2.8~ 6.0 600 DFN3030-108 800kHz 457600 | 2.5~18 1000 DFN3030-12A(3.0x3.0x0.75mm)
XCL248 1.2MH ’ ’ ‘ ’ ’ (3.0x3.0x1.7mm)
Mz F-PWM, PWM/PEM HSOP-8N (6.2x5.2x1.7mm)
Built-in inductor CL-3225 XC9702 ’ 45~60.0 | 2.5~ 12 300 DFN3030-12A(3.0x3.0x0.75mm)
XCL249 45~60.0 [25~6.0 150 1MHz USP-lOB(Z 6x2.9x0 6mm)
— F-PWM, PWM/PFM (3.2x2.5x2.2mm) -OR&. IXU.
UNDER DEVELOPMENT
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[Appendix] Reset IC Application Examples TOIREX

B Monitoring of 12V/24V input lines with large voltage fluctuations M USB port Overvoltage protection (OVP)
® Technical trend and challenges ® Technical trend and challenges
* It is necessary to monitor large voltage fluctuations in the power supply * 5V USB overshoot is an issue due to the spread of low-cost USB-PD adapters.
line due to loads such as motors and input impedance.
Set the detect /release voltage to suit the application. ©® TOREX Proposal : Overvoltage protection with a reset IC suitable for 5V USB

» Simple implementation with XC6138BH7D + external FETs.
® TOREX Proposal : Reset IC with high voltage tolerance 5V USB-C VBUS
and a wide range of detect/release voltages

> Wide range of detect/release voltage difference (hysteresis) supported Veen

y

VSEN separated RESET
XC6138BH7D

Vpe=5.5V, Vpe=5.8v | RESET

CMOS, Active “H”

* Separate sense pin type, monitoring 12V/24V lines.

¢ Select a release voltage high enough to ensure a stable rise and select a
detect voltage sufficiently different from the release voltage.

XC6138 XC6132/XC6134 7ND <5.5V Cd/MRB
76V High voltage Sense pin Detect and release voltages are set I
Wide hysteresis range selectable. using external resistors.
(XC6132 has Vg, pin surge protection) | M Simple MPPT using an ultra-low Iq reset IC and a step-up DC/DC
24V line 5V/3.3v 24V line 5V/3.3V ® Technical trend and challenges
Primary > Primary
Step-down DC/DC J e Step-down DC/DC * ON/OFF control of step-up DC/DC in response to changes in input voltage is
—
Vo = Vi important for energy harvesting and backup power supply from EDLC.
VSEN separated RESET VSEN‘ VSEN separated RESET
Vsen V, —15)«5:\6/13/8 =20V : XC6132/XC6134 ) . . .
(Vor=15.5V, Vp=20V) | RESETB = RESETB ® TOREX Proposal : Input voltage monitoring using an ultra-low Iq reset IC
cd/mre L = S L . L .
/MRS I ‘L —IW\,—1 e I cd » Creating hysteresis with XC6135 + resistors
7 H CSTORAGE/EDLC
B . * Energy Harvesting > a Step-up DC/DC
) 4  Rising Falling When voltage of Csropage —-— PWM/PFM 1
Example of 24V line rises enough, boosting starts I e I
g Release [----#-------}{-----31-- Vi = Ve +V ’ ’
voltage monitoring 20V DR TR THYS When the voltage falls, it stops. ce
Wide :E a1 - Start/Stop voltages for
Hysteresis width * EDLC for backup b A step-up DC/DC
Detect Yy When the EDLC voltage Ve Vi W Start
15.5V OF rises enough, backup Vpr X (R1+R2) / R2
VSEN separated Sto
supply starts. When the Ultra-low Iq RESET  |— —EV
R voltage falls, it stops. XC6135C10B (Vpe=1V) | RESETB bF
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Application circuitl :
Voltage inverting using step-down DC/DC

TOIREX

B Voltage inverting using step-down DC/DC
To obtain an inexpensive inverting voltage using step-down DC/DC.
To generate an inverting voltage of -2.5V~-18V from 5V/12V/24V.

® Applications
* Various negative power supplies
(OP amp/measuring amplifiers £12V etc.)
+ Gate drive bias (floating power supply / negative power supply)

B Typical Application Circuit

B Example specifications

Input Voltage
Output Voltage
Output Current

Features

:4.5V~60.0V + Vyr
:-2.5V~-18.0V
: XC9702 Max. 50mA ~ 100mA

XC9711 Max. 200mA ~ 500mA

: Inverting voltage generation

using step-down DC/DC
Small size solution

B Evaluation Board

I
VIN IC 77
VIN BST
? | CBST
LX ®
ENss OQ——]ENsS
CIN ___ FB RFB1
VL
GND GND_IN

CVL

CFB RFB2
-VOUT |
@ @

XC9702 USP-10B

Q1 ";x"‘ Igﬁd‘?i’n

-VOUT TO'E
O

for Inverting Rev2.1

oN—

CFB
RFB2RFB1

£

i[%e% CBSTRBST

Q
s s
,w‘

299
°

130
00 Jir.
1]

o
,"gg ]_! INID

) s 2 |
€10 o Mol N0 |

(-]

119 o

Z10eo

[

. 4
/,'rz
2R
-4

Unauthorized duplication and unauthorized reproduction of all or part of this document is prohibited. 9

Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



Application circuit2-1 :

Multi-channel isolated power supplies using transformers

TOIREX

B Multi-channel isolated power supplies using transformers
To obtain an inexpensive isolated power supplies using transformers.
Ideal for Multi-channel Small, Isolated Power Supply Designs.
Applicable to Floating, Inverting, and Similar Configurations.

® Applications
* Isolated power supply

* Various negative power supplies

(OP amp/measuring amplifiers £12V, £15V, etc.)
+ Gate drive bias (floating power supply / negative power supply)

B Typical Application Circuit

» +20V 10mA |

Iso
—

» Iso_GND2 | Output?
» +10V 10mA |

-

- Iso
}+} Iso_GND1 #

- 50 Output 1

P -10V10mA |

12v/24v Lx
| High Valtage
Buck DC/DC
;; XC9702/XC9711

:rJ'r

P +5\/
Non-lso
Output

B Example specifications

Input Voltage : 4.5V~ 60.0V
Output Voltage 1 :2.5V ~ 18.0V
Output Voltage 2~ :5V/12V/15V etc

*depending on the winding ratio

Output Current 1 : XC9702 Max 100mA ~ 200mA

XC9711 Max 400mA ~ 800mA

Output Current 2~ : XC9702 Max 10mA ~ 20mA

XC9711 Max 20mA ~ 50mA

Features : Floating voltage available.

Multi-channel are
possible by transformers.

B Evaluation Board

TOIREX

XC9702/XC9711
HSOP-8N
with Isolated Rev1.0 A" 0UT 1:7
w
)

3
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Application circuit2-2 :
Multi-channel isolated power supplies using couple inductors

TOIREX

B Multi-channel isolated power supplies using couple inductors
To obtain an inexpensive isolated power supplies using couple inductors.
Ideal for Small, Isolated Power Supply Designs.
Applicable to Floating and Inverting Configurations.

® Applications
* Isolated power supply
* Various negative power supplies
(OP amp/measuring amplifiers £12V, £15V, etc.)
+ Gate drive bias (floating power supply / negative power supply)
* For 3-phase motor drive, etc

B Example specifications

Input Voltage

Output Voltage 1
Output Voltage 2~

Output Current 1

Output Current 2~

Features

: 4.5V~ 60.0V
: 2.5V~ 18.0V
: 5V/12V/15V etc

*depending on the winding ratio

: XC9702 Max 100mA ~ 200mA
XC9711 Max 400mA ~ 800mA

: XC9702 Max 10mA ~ 20mA
XC9711 Max 20mA ~ 50mA

: Floating voltage available.
Low Cost.

B Evaluation Board

B Typical Application Circuit | D3 POS3
D2 POS2
D1 POS1
I | CL2
RL2

VIN IC cBsT @ LTI NEG2 ] s ,
CBSTREST o © NF S
® VIN BSTh— | - ; B ¢

MODE g DG

O—{mooe PYYYS vouT ; *.IJ:=‘ &

LX ® [ i P
O—c&niss RBST ® |5 Ay =l T .
oy ——  ENsS FB RFB1 QX avi e
VL :!::7002%59-'09 - crgur_ I vg
PG CL with couple inductor Rev1.1 y
| GND — .
CVL
RFB2
GND GND
L 4 ©®
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