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ON Semiconductor Offers a Total Solution
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Distributed Power Architecture in Telecom / Networking Equipment

e R

Bus Architecture

48 VIE)Ju.Eséf |

48 V DC Bus

B ¥ ieEn

Bus converter

Non-isolated (POL)
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Power Architecture in Datacom Products

iﬁ@ﬂ%ﬁ Adapter

(+12 V[ +18 V | +24 V)
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Distributed Power Solution

RAiFERE-48V | 48 VRER | FR#s BRI | JEFR B BB iR kiR
. AC convert to -48 V P -48 V Hot Swap Xy Isolate Power Conversion R I . Non-Isolate Power Conversion R
N+1JTR | | | ABMRIERITE ol solutions
N+1 Redundant I I I DC-DC 3.3V@50A
R -ER | 1| DCDC 1 IoRing=#%E| | L NCPoAXX
3 | IR vot swap | NCP1562 MOSFET I DC-DC 12V@12A
AC-DC Converters I I Eeﬂ'ﬁi Active Clamp |ORing Diode MosFET I NCP3020
e ¢l ole
RR-ER I " [ ORing=#&| | 50V@15A
IR || B roswa (| MOSFET | |®
AC-DC Converters ORing Diode MosFET
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| I | 2V@10A
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-48 VEE i = 50V@3A
-48 V Batteries ———=
4 33V@3A
MOSFET wmosFer
:m% Diodes
0V (GND) {EEFE 00
g)}ﬁ%ﬁ Rectifiers
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M gﬁ' %ﬁ-%%iﬁﬂ' Networking Power — Reference Design

° ﬂy&jiﬁ Solution:
— NCP1034
— NTD3055, NTD24N06

¢ E &%E—I_m Target Application:
- M%EE.)‘JE Networking power
- ﬁﬁﬁ% Datacom
- +24 V/+48 VEE.)‘JE +24V [ +48 V Power

o m:}'ﬁ Specification:
—  HA nput +48 V (+/-10%)
- ﬁﬂjl Output-1: 50 V @ 8 A
- HHH2omu212V@5A
- ﬁbﬁ Protection: Fﬂiﬁ, Current Limit, ﬂE%ﬁE UVLO @ 24 V, ﬁﬁ&ﬁﬁ Pre-Bias Load
- E */T“E‘Eﬁ Efficiency: Target >85%
- BEE Isolated: % NO
- 42‘@%% m% EE.@ Must use ceramic capacitors
- %Fﬁ ﬁﬁﬁ H:II Bﬁ‘& EE:W:':% Synchronize outputs for reduced EMI

ML) ﬂN
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Component / Topology Justification

FEERPEHLUR L BETIEM)/B#HFRAMEEMC)RA

Need synchronization capability to reduce EMI/EMC

2 XAV ASBMOSFETRRINEFREMR , HREBBEERFT A

)‘)ﬁ‘, Need to meet good efficiency with optimized external MOSFETs and scale output
current per the requirement

JERR AT IR A E A BUR B AR R EE R FME FIRYBE D Non-isolated offers

ability to use lower cost standard buck

NCP1034&EE1,ﬁ\ NCP1034 offers:
- T%_ithO Vﬁilﬂ] 2 AE 5./]: |‘—.| E.’I'Xi')b Up to 100 V input & 2 A synchronous gate drive
- E.l 5$ﬁl Synchronization input
- ﬁi II:I:II EE.}:E1EE§1.25 V Output voltage down to 1.25 V
- 91‘%53.['\0%.' dﬁﬂE%ﬁE(UVLO) Externally adjustable UVLO
- Eﬁ“)ﬁ FH ” glﬂ*ﬂ y ﬁ%ﬂiﬁgﬁ*ﬁﬁ ENABLE with low power mode

wanans 4




NCP1034 — 100 VEI =435

NCP1034 — 100 V Synchronous Controller

ﬁHEE?ﬁ Value Proposition

The NCP1034 is a flexible synchronous PWM controller designed to operate from wide input supply voltage range up
to 100 V. The NCP1034 provides a 2 A gate drive and is capable of producing output voltages as low as 1.25 V.

. Suitable for +48 V, +60 V,
+100 V supplies

- Drive High Efficiency
FETs

- Fixed frequency for 1 or
more devices

ﬂ?ﬁﬁ Others Features

External frequency adjustment

Programmable Soft-Start

Programmable Over Current Protection
Hiccup Current Limit Using MOSFET RDS(on)

Fﬁ%*ﬂ@ﬁﬁ Market & Applications

-Consumer Electronics: xDSL, Modems,
«Automotive: CLA, Infotainment, Navigation
«Computing: Telecom

-Industrial: Power supplies, Process control

Zﬂﬁfﬁ'li Unique Features
«Up to 100 V input

-2 A Drive Capalbility

-Synchronization

ﬁ’:ﬂmﬁﬁﬁ *ui‘T%%E,%Typical App. diagram & Package info

Voo 12V
CC it D1
L]

A4
21k o2 _]_ca
== 8| o
T
4 vee

GND GND R0 E

TN4148

DRWWICC VB
HD

SYNC

10k
19 AT

2550
(LK)

GND

GND

I
NCP1034

GMD  GND & & . - -
Typical Application Circuit

KA ABESTE

Wide Input Voltage
Range

iTMEE*ﬂ EZE Ordering info & Support

. SOIC-16
- NCP1034DR2G: -40 to +125°C Tj

EEZ k-

Synchronous
Output
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Adjustable UVLO Circuit and Block Diagram

Z i) N
N Tt i

=RIERBR(EE

EE.:'E) Type Il Comp
(ceramic caps)

HAERPRT T

External Current Limit Adjustment
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IE.|5 Synchronization

% ﬁ ZIF Without Synchronization
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NCP1034 is synchronized to the rising edge of the input signal )
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Eﬁ]i?ﬁﬁ Eﬁ;ﬁ. Start-Up into Pre-biased Load

S%E Dark blue — $A H:Il EE.JIT: Output voltage ﬁ Green — EA H:Il Eaﬁ. Output current
/%E Light blue - i—FAFZjJ EEJ:T: SS voltage% Purple - ﬁ%ﬂ_: Brldge voltage
9

Tek Run _ 1 q7 Tek run ) - it f | ) Trig?
12 ®
=) —10 7ms 124V : ) @ —2.32ms 1.04V
: : - ® 3.32ms 260V : : ® 3.70ms 254V
L. : o . . . 1 . o e JleA L. : o . . . S . o e Pt
: : : . raropblpbaen i : : : 1‘#13‘{" *WW
i M S ,
I - T : : : T—-— : : /‘ff : bk o [Pl T i i i T e i it i i i T i
Ex
(@ 100V &% @ 1007V & € 1.00A G ) (200ms S00KS/s ® 7 252V C .00V % @ 1.00vV &% @ 200V % @ 1.00 A ) (2.00ms 500K5/5 @ - 252V
> —2.60000ms) | 10k points i+~ —2.60000ms/ | 10k points

F d] Eﬁiﬁﬁ Start to Nominal Load F ﬂ] Eﬁﬁ ﬁ H:ll Start to Pre-biased Output

NCP1034 EEEHEMREMEES. BWMOSFETIREBE— NS @EP 28I , KIHMOSFET
FE5E, EitHR , EREIFIELREEMHBEEZT |, K% MOSFETT%*#MB&EO The

NCP1034 is able to startup into a pre-biased output capacitor. The low-side MOSFET does not turn on before the high-side
MOSFET gets the first turn—on pulse. During this time, the energy is not discharged by the low-side MOSFET until the
soft-start sequence crosses the programmed output voltage.
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X5 A/8 ABE R

Reference Design Dual Output 5 A/8 A
A BE

Rz A

Eﬁ]ll:l:ll EEJ:TS Eﬁ]ll:l:ll EE;/JIL

RS

Application Input Voltage Output Voltage Output Current Topology
NCP1034 12V 5A F&E Buck
W) 4% 3T -
NCP1034 | TERSTIRAL 38V -58V 5V 8 A [ FE Buck
NCP1034 NCP1034
Characteristic Min Typ Max Unit Characteristic Min Typ Max Unit
Output Voltage 5 Output Voltage 12 \Y,
Output Current 5 A Output Current 8 A
Oscillator Frequency 200 kHz Oscillator Frequency 200
Output Voltage Ripple 16.5 20.5 mV Output Voltage Ripple 16.5 20.6 mv
Load Regulation Load Regulation
lout=0.1-5A Vin =48V 0.34 mV/A lout=0.1-5A Vin =48V .035 mV/A
Line Regulation Line Regulation
lout = 0.1A 0.004 % lout = 0.1A .004 %
lout = 5A 0.011 % lout = 5A .012 %

T
||||||||||||I |||
|_. i
A
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Networking Power — Reference Design

¢ ﬂy&jﬂ_i Solution :

— (CS51021

¢ E */'T‘E‘I_.Hq Target Application :
—  BUKRMHE ror)
- ﬁﬁf@jﬁ Datacom
— 448 VEEJJE +48 V Power

¢ ﬁ!‘)ﬁ Specification :
— B nput: +48 V (+/-20%)
— HHouput: 5V@5A
— ﬁ#' : BE‘;jﬁ,, ﬂE, ﬁEﬁF Protection: Current Limit, Undervoltage,

Overvoltage
—  BER : BFRA B T 85% Efficiency: Target >85%
- BEH : ﬁ Isolated: YES
— LIZ‘@EFH Bﬂ%%ﬁé“r Must use ceramic capacitors

wanene A




T RING BT

Component / Topology Justification

o Eiﬂﬁﬁ%ﬁ Forward Converter
- _I%_ ﬁlé;; ) /J\ R ?.I- ﬁ H:Il 5:&5&%% , ﬁﬁiﬁ ||I|ZI| éi 552 High efficiency, small output filter, low output ripple
- E— ":?.‘E*}iiﬁ '\L-I' High density board design

- #ﬁj l*ﬂ ﬁ ||:|:I| Z |\ET_| BE% Isolation between input and output

o CSS 102 117.EE‘|’, N CS51021 offers:
— 1 MHZz3MZREE B 1 MHz Frequency Capability
— Eﬁj\:;!\ﬁ Eﬁﬁ*if\.;% N ﬁJ:TS'f%:J:F' Over Voltage Protection with Programmable Hysteresis
— AIRIEZEBKPII TR Programmable Pulse-by-Pulse Over Current Protection

- %ﬁﬁﬁiﬁ 7\%/ E%E"J %ﬁ*ﬁﬁ}% f‘F'J Current mode control with leading edge blanking

m LLLILE ﬂN
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Max Duty Cycle Control

BB N1 Zh BEAR IR

Circuit and Block Diagram
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CS51021 — = Vi 5

CS51021 -- Current Mode PWM Controller

ﬁHEE%’: Value Proposition

The CS51021A Fixed Frequency PWM Current Mode Controller family provides all the necessary features required for
AC-DC or DC-DC primary side control. Several features are integrated eliminating the additional components needed
to implement them externally.

zﬂﬁﬁﬁ Unique Features @Fﬁ ﬁﬁ Application Data

= 1 A sink/source gate drive = High efficiency operation ‘ "
caevng"':'gw 1 J_
o ) PGNDo—_L Sk . ¥ B4s21 104F
= Up to 1 MHz Fsw = Optimize for size or I I_rk =
efficiency J L e T 8
= Programmable slope J ol S — Fs '”'ri
compensation » Increased stability T zege U@ g o P e
R:Cr & SLOPE IRFE345
5 GATE AM
ﬂ?ﬁﬁ Others Features T J__%:Ef 8 lazee ?E&"-<:?:3&"=l‘m
- Programmable Max Duty Cycle Limit T ( L— - TT
= Programmable Pulse-By-Pulse Overcurrent Protection
= Overvoltage Protection with Programmable Hysteresis I P
- Bidirectional Synchronization ,»‘L'ﬁf ..... A SR ST
AT BRI Market & Applications 10»(% N ]

= Consumer Electronics: PoE PD, ...

= Automotive: Body electronics, Navigation, ...

= Computing: Power supply, ...

= Industrial: Power supplies, Process control, PoE PD,
Solar Power Charger... = SOIC-16 & TSSOP-16

= CS51021: -40 to +125°C

SBEEN Y. RERAERIER

Capable of being configured as Forward, Flyback or Boost

16 WE
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ﬂﬂiﬁiﬁ Measurement Data
%;& Efficiency

Tek Rlll’l:liiﬂkslit ‘samplle : : ! ! 90-00%
................................................ .
184my
camin 85.00%
—-180mv
80.00%
W :“'“l-": ThZ :3 *:"5'“‘7 19 Feb 1998 7500%
11:14:36
Z Mo ,
N W Transient Response
ﬂﬁ 70N r] }j P 70.00%
5.00
-"'-—-___
498 I —— 65.00%
496
= 60.00%
4.94
4.92 55.00%
4.90
0.1 1.325 255 3775 5.0
) 50.00%

000 050 100 150 200 250 300 350 400 450 500 550 6.00

ﬁ;‘i%& Load Regulation

—o— +48V Input —=—+72V Input

LLLLANE |
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BEE-\L_) A!fﬁj Hj%a%iﬁﬂ' Reference Design — Isolated 5 A Output
e BI R appicaion  WIARE HEHBE WHEBER  HAINEY

Device Input Voltage Output Voltage Output Current Topology
CS51021 P 4% 3R AL 36V-72V 5V 8 A IEF
Network Switch Forward

CS51021
Characteristic Min Typ Max Unit
Output Voltage 4.75 5.05 \
Output Current 0 5 A
Oscillator Frequency 330 kHz
Output Voltage Ripple 50 mV
Load Regulation 4.99 4.59 \%

50 X 53mm
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Basestation Power — Reference Design

fR AR TT R solution :

E ﬁilﬁﬁﬁ Target Application :

ﬂ'sﬁ Specification :

NCP3102

gﬂi , EE.E Basestation, Telecom
+18 VEEJJE +18 V Power

A Input . +12 V (+/-20%)
#H oupur: 1.0V @ 10 A
ﬁ#‘ . Fﬂiﬁﬁéﬁf‘ Protection: Current Limit

I‘E‘Eg& . E */'T‘_l%_ﬂ:75% Efficiency: Target >75% @ 18 Vﬁk EE.EE
1.0 Vﬁ“ﬂ EE.H_E 18 Vin to 1.0 Vout

BEE : 7C Isolated: No

L‘U\?D’lﬁﬁﬁ Fﬂﬁ EE.?é\: Must use ceramic capacitors

L‘U\Zﬁl‘a“é ﬁEEiKlS Vﬁl %Eﬁﬁ%& Must be able to regulate up to 18 V input
’J\R #/EE*@E Small size / High power density

m LLLILE ﬂN




T RING BT

Component / Topology Justification

* F—Fﬁ %12 Application needs

A?A@E%F ,EEBEMAE A=, REEHAT125 VIS

HI:, x‘ﬂl EE,/J? ﬂ%jﬁ Wide input voltage range buck regulator capable of low duty cycle and high
efficiency conversion to >1.25 V

NRITIGIHRZRE smalsize / High power density
T:l_: =) 75'1%1% ':F' ﬁg’@z ﬁﬁﬁi II:I:II %J:TS ﬂ%g Maintain output voltage accuracy in high temp

environment

J:ti')\ AV Eiﬁ,- IE%‘E(DC- DC)*EH&*E ttEﬂi E"J )5JiZIK Lower cost compared to discrete

dc-dc module

e NCP310xI M ncp3iox offers:

XHASEEMIGINE (~8 mQ)E’J%ﬁJZ P EIRESS Integrated buck regulator with

highly efficient FET (~8 mohm)
iﬁz;ﬂ =0 EI EIIJ F” N W ﬁﬁﬁ% Precision internal reference across wide temp range

E&Z§ ﬁ&/\\\E,J QFN:tj'zsz Thermally enhanced QFN package
$A II:I:II EEJ_ﬂEE 0.8V Output voltage down to 0.8 V
HE%\/JL%W Iﬁé.l-'ﬂf:ﬁl_t%\ablﬁ 'L'l' Easy system integration simplifying embedded

system design

wanans 4




NCP3102 — 10 AR ¥ 88

NCP3102 — 10 A Synchronous Converter
ﬁHEE%’: Value Proposition

The NCP3102 is an integrated wide input voltage high-output current synchronous PWM buck converter. The 10 A
output in a small QFN package makes the part ideal for high power density designs.

Zﬂﬁifé}ﬁ Unique Features EFH%HE Application Data

-Highly integrated 10 A -High Power Density ;
solution Reduced Board Space e
BATS4T1
. .. | | ™ 12 3.3V_vouT
-Integrated FET (10 mQ HS  -Highly Efficient System axaruE 0| 55, A
& LS) (>92% max efficiency) FT ‘ |
o H IS émRShm
15— 141 comp aghp (—— | i3
+12vIN | NCP3102 -l .
HE UMY others Features LE"‘ {FJ“W‘W “l . Tu 100 uF
NC | Aueets R& R8
- c9 PWRVED i L5012 I %0 OHM § 200 Ohm
. . T 33nF s .
275 kHz Switching frequency ol fe s el : %Pl I
. . e = SR FR— RS 22nF
«Programmable current limit R N T D 0 OHM |
-0.8 V +/-1% accurate internal reference A e .
= — B 422 ohm

fﬁ%*ﬂmﬁﬁ Market & Applications

- Consumer Electronics: CRT, LCD TVs, STB, DVD, ...

« Computing: Power supply

- Industrial: Power supplies, Base Station, Broadband &
Optical Communication Infrastructure

/
8 mMOF R AEK
flﬁu’EFET Integrated 8 mQ
HS and LS FET

- QFN-40

+ NCP3102: 0 to +85°C

« NCP3102B: -40 to +85°C

BRORTH T HNEER H
EE.@ Minimal Support Components &
Ceramic Output Capacitors

iTﬂﬂ*ﬂi\i”z%EE Ordering & Package Information

S
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Eﬁ.ﬂﬁﬂlﬂﬁﬁ*ﬁ Circuit and Block Diagram

ZERERRERAEE

9&“‘% Snubber circuit to limit the
max voltage spikes

i

4‘%3%;
I
k
LY
k-
L

Phaca Vmax = 254

T 2 1R G 7 R B Lﬁ%*4%1 | —

Regulation circuit to provide - .
startup bias \y mg
O _SER
1 - 1,1
R e o b —
BoosL
0 Mo oz _lo _fov o 3 D ” e
R R R PRssiersa) 4. i 'T._:;.,, i “-%‘*—""“ Al 1pp ks
S0 _ils —_— ! i - ——
[ =] ! Dy 1 06
[a]. : BATEST i
. v i | i3
ra 1 I " i = e
WIN Il ! & 1 an f— e
— ’ L7 ] 1d8u isF
T ! | |2l
e : RES :
—_— 1
’ Boost Vmax = 25.5 V

A ' 8 mMQEBFETMS8 mMQIKBFETIR S
VLG Deouplng | | BEN 8 mQ HS-FET & 8 mQ LS-FET provide high

| R |—-— i efficiency
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QL%BEIEEE% External Bias Circuit

NCP31023 F a1 22 gy SN 2[ B8, 1% i - Sndh e iy
RFmARERIMLZ2VY o LY H LT
®BZ219V, NCP310289 RS8Rk -
RIAFIPWMESIE 2 ER S |
Ih 217 MBI E (FET) AR B IR
A, At , B4R ERHNE
Mg IR E EEE% Ef5 B85t 1K CLLLLL [

a4
?rh %IJ ﬁ|3 1 i i i i Sl I N W -
o) A simple external circuit 2

was used to extend the input voltage capability of the -
NCP3102 from 13.2 V to 19 V. The internal PWM control
section of the NCP3102 uses a different power rqll the_m the Figure 4 - Reference Schematic for 17V-19V Input
power FET's. Therefore, the snubber and regulation circuitry

shown in Figure 4 can power the low voltage control section

separately.
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| |

)|
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5
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Snubber Circuitry

it
7 :ﬁ?‘]m FIa0

[
[
!
i
i .
PRBLCC i
[
[
[
e e 157
BaT pad ' HJ#,:H.,
!
[
I
[
|

el T P
i 144
- mEmmeEmmEmmmEm_—_———
L AN | b . VCC Decoupling
on Boost Vmax = 26,5V

TEOLT I:L

s Lid
| Ll

Figure 5- Modification for Extended Voltage Range

» BANSHFTE R EERBENFARRERS. BaEENE
/':F EE/EE.EEHZ:HE(EM |)j:[|] %'Jg%o The circuit shown in Figure 4 and 5 serves as a

regulator, startup delay, and snubber / EMI suppressor.
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Efficiency

100

25

an Voul = 3.3V ——
85 /,)* —
&0

?5 ; /"f Vout = 1.0V

=43 f /
&0 /

VY

0

Efficiency %)

55

50

43

d‘u 1 1 1 1 1 1 1 1

lout (A)

NCP3102 Efficiency (+18IN+ to =1.0% or +3.3V Output at 104A)

WILLLLY




10 ARESTSE &I

Reference Design — 10 A Regulator

NA  BARE HHEE AHER R

Application Input Voltage Output Voltage Output Current Topology

NCP3102 HE b Base station | 9.6-14.4 V (18 V) 1.0V 10 A P& FE Buck

NCP3102

Characteristic Min Typ Max Unit
Output Voltage 1.0
Output Current 10 A
Oscillator Frequency 275 kHz
Output Voltage Ripple 10 mV
Load Regulation

lout =0.5—-10A Vin =18V 0.27 mV/A

YR H55 x 50 mm

55 x 50mm Physical Size




B {E AR (POL) RS ERit

Telecom Point-of-Load Power — Reference Design

¢ ﬁyijlﬂ_; Solution :
—  NCP3121

[

¢ E &T‘ELFH Target Application :
- EE.E y &EEE Telecom, Datacom
— %ﬁz%ﬁlﬂ\ ﬁ.%ﬁ%ﬂﬁﬁﬁ%ﬁ , XDSL wLAN, cable Modem, xDSL

* ﬂiﬁ Specification :
—  FA input: +12 V (+/-10%)
- ﬁtﬂl output-1: 5.0V @ 3 A
— ﬁH:'.Z output-2: 3.3V @ 3A
- ﬁ#‘ . Bﬂsﬁ.ﬁ#‘ Protection: Current Limit
— I‘E‘Eﬁ . H */'T‘_l%_i:80% Efficiency: Target >80%
- BEE : 7C Isolated: No
- L\Z‘@iﬁm Fﬂﬁ @.?é:i Must use ceramic capacitors
- ’J\RT_I'/'I%'I)J$§*J§ Small size / High power density

ML) ﬂN



T RING BT

Component / Topology Justification

}ﬁﬁﬁ Etk Application needs:
BEELBMNEBEHEFESD , AEFNSHYAFPGA, ASICEH)

E _ﬁ Sequencing capability for power-up and power-down to meet new chipset requirements (FPGA,
ASIC, etc.)

- /J\R j_/_IE.Ih IjJ $€€‘E Small size / High power density
- j(*ﬂ:%”&ﬁkzlxﬁglj%jj_x High volume / Low cost solution

e NCP31213 4t ncpai21 offers:

- %ﬁkﬂXS AB&J_ lb\E%% Integrated dual 3 A buck regulator
- i%fiﬂ% = 0 IEI E’J ftf.‘ﬁ‘ W iﬁﬁ% Precision internal reference across wide temp

range

- Eﬁlﬁﬁﬂlm’ﬁ E,JQFNi-J-){Z:IE: Thermally enhanced QFN package
- W % ﬁ Eh EZI'%”?JFJJ_CF-I'IE Auto-Tracking and Sequencing feature built-in

wanene A




Eﬁ.ﬂﬁﬂlﬂﬁﬁ*ﬁ Circuit and Block Diagram

180 *RAERE /N ABRE
180° out of phase reduces input
cap

ERN3 AN E

Integrated dual 3 A FET

] O
swm| ol
5' —TEn T

.
|

1y —

5 A HEFr RE

Integrated Sequencing Capability
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EF%E* Sequencing Requirements
EN /l t1I EN
Vout1 | |/| ‘ | \! . Vout1
-

Vout2

\ |
PN pa—

V(LDO) | |/ U V(LDO)

1%1IE J: EE.*” :_I:E EE:E"J ﬂlif?"_ Sequencing guaranteed on power-up and power-down
i B)IJ- .IJ: !EE- }L%?&ﬁ jJI] ﬁ § iﬁ A/ﬁ ll:l:ll (I/O) %)I:F %%’ Prevent false data from being loaded in I/O

buffers

® E?_“_% E *%Zﬁi 'H_j:jﬁ E(tl’tZ’t?)) Timing requirement must also be meet (t;, t,, t5)
« RIPERERERASIC)EZHRM(REREESDL M) rrotect e asic

from damage (reverse bias ESD structure)

ML) ﬂN




ﬁ ﬁ]iﬁﬁ*ﬂﬂﬂ# Auto-Tracking & Sequencing

o NCP31208E/E NI 3 FF < &k aeqid §
B, B REEZF B EEMEERF m

NCP3120 can operate as a standalone switching converter or it can support |7
@

auto-tracking and sequencing

« REPBRFFTES LENEBREFES

=
=
EI_I ﬁﬁEAdjustment of the soft-start capacitors allows guaranteed — PG::
power-up and power-down operation Enable — pao
Dizable
1 A = — I
- RAEBA". “HBEFMI9EER"5IMKIRE
EE IE Enable, Sequence and Track set the configuration teg - B.75 pA
Ces = =5V

o WEEBRABERL VG HREETEE
E_E y }‘Aﬁﬁ%fﬂ%%ﬁitﬂ Several devices are

also capable of being daisy chained together to manage multiple outputs

HRERASANBTHRRIIBREENFTE

Eliminates the Need for Additional External Components to Guarantee Power Management

ML) ﬁN -




EF% Sequencing

Vouri

Vour:

. ch1  20v By chz 20V Euy
Shi 2ov Eyy Chz 20V B Cha 20V By chd zov = ch2
thd 2w By Chd 20V By

B - %?ﬁ%FﬁEF%:
E%EAH:II EEJ_\J:F;IILJ\JZH' Sequencing: The | o1 | 2| | c2 | o1

| L VOUT1

second output voltage starts ramping when the first l
output voltage is already settled. / !/ VoUT2 \\
|

wanene A
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Eliminates External Sequence Chip

LM3880 — &Rk LT2928 — BiRHEF ADM1086 — EBEHER

FF B Power Sequencer %E’ Power Supply Sequencer %E Voltage Sequencer
LTMi500
Power Supply 1 = Vi Vour s
- I FUN 10% L T .
npu -
Supp!
o Ensble oz e et ADM1085/ADM1086/ADM1087/ADM1088
vee —vw Voo 150
: RN 12V Oy
Fower Supply 2 bl weTIT | -
AG 1 p—1 Vin Vour 18
Enabk EN l*l
FLAG2 Enable L wewnowvs T v o285V
FLAG 3 = 10 §1 21k §3s.5k 33v 3w
aND R N B R T T T Esm" jsm I T
Power Supply 3 on = on Vi Vee Veo
J=- TN ATl wo_1 1t & ! t—{¥m ENOUT Vin ENOUT
243 o p A AT V3 ADM1086 ADM1086
Enabl 053 RT3 LT 2028 Vi
"W\ S SYSTEM ENIN CEXT ENIN CEXT
15k _an == 2
s e w e L3 T
‘‘‘‘‘‘ Vor ar A EmiE
M;—T— GND W51 VSEL RTMR PTMR STMR L L L L CONTROL
T | J_ BEEES E:Wj:_w* E:WRJ::_W
T ALREETOREE T w = = '.—L =

« NCP3121KNE Bz EERMEEFEN , SHER T HEAANSSHEK

L YN ~ s ==
FE.:IE;J&IE IjJ HE#'{%'LIE 'l_&l_ HE N %E Built-in auto-tracking and sequencing capability

eliminates the need to use an external chip to manage this function and guarantee performance

m LLLILE ﬂN
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Reference Design Dual Output 3A/3 A
A BE

Rz A

it B R

%t BB

RS

Application Input Voltage Output Voltage Output Current Topology
5V 3A P& Buck
NCP3121 xDSL 10.8-13.2V 33V 3 A B&E Buck
NCP3121 (output-1) NCP3121 (output-2)
Characteristic Min Typ Max Unit Characteristic Min Typ Max Unit
Output Voltage 2.274 3.28 3.298 \ Output Voltage 4.982 5.00 5.019 \%
Output Current 0 3 A Output Current 3 A
Oscillator Frequency 300 kHz Oscillator Frequency 300
Output Voltage Ripple 5 69 98 mV Output Voltage Ripple 5 73 156 mvV
Load Regulation Load Regulation
lout=0.1-3A Vin =12V 2.97 mV/A lout=0.1-3A Vin=12V 4.63 mV/A
Line Regulation Line Regulation
lout = 0.1A .35 A7 .64 % lout = 0.1A -.01 .00 A1 %
lout = 3A .64 .70 .76 lout = 3A -.36 -.28 -.20 %
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Telecom Bias Supply — Reference Design

° ﬁ&ﬁg Solution :
—  NCP1031

¢ E */'REZFH Target Application :
- gﬂi , mgﬁ‘ Basestation, Networking

* ﬂi!i;'ﬁ Specification :
—  H Anput: +35V to +76 V (+48 V)
— 1 ouwpurr: 12V
- IJJ$ Power. 2 W
— ﬁ#‘ . B‘Eiﬁ.ﬁ#‘\ KE/EE‘%F Protection: Current Limit, UV/OV
- ﬁgﬁ : B 1‘/?\%':]:80% Efficiency: Target >80%
— BEE . ﬁ Isolated: Yes
- LIZ\@HEFH Fﬁlﬁ Eﬁ?é‘i Must use ceramic capacitors
— PRI IEIHFBRBZRE small size / High power density

wanene A
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Component / Topology Justification

¢ }ﬁﬁﬁ Esk Application needs:
— ’J\RTI'/%IZ%%JEO Eﬁ’b;&%ﬂ’gi%i'ﬁ:o Small size / High power density.

Minimal number of support components.

- ij'i Eﬁ A:}'_E’l_a IEI y E%+48 V EEAEEFH Wide input voltage range to cover +48 V Telecom

o NCP103OE‘|’, x NCP1030 offers:

- %ﬁi EEJ‘J;?\}F 9& Integrated power switch
- W SnzBE iﬂ%):T:%% , IEE%T&FH iﬁﬁk EEJZTSLIH\: EE. Internal start-up regulator ; direct

power from input voltage

— ;EFH SENSEFETTMEHQ\E*& Improved efficiency with SENSEFET™
- %Fﬁ E}ﬁ I‘j EIijJ %ﬂ EEJ‘J?\}F;E B%{ﬁ EE.EE:F %(EM |) Reduced EMI with integrated

gate drive and power switch

m LLLILE ﬂN




NCP1030/31 — PWM¥E i85 Mz B8 F

NCP1030/31 - PWM Controller & Power Switch

ﬁHEE?ﬁ Value Proposition

The NCP1030 and NCP1031 are a family of miniature high-voltage monolithic switching regulators with on-chip Power
Switch and Startup Circuits. The NCP103x can be configured in any single-ended topology such as forward or flyback.

Zﬂﬁfﬁﬁ Unique Features ﬁﬂmﬁﬁ *ﬂ:{‘j)ﬁ%ag Typical App. diagram & Package info

« 200 V Switch - Suitable for +48 V, +60 V,
+100 V supplies
- Upto 1 MHz Fsw - Reduced size

« Synchronization - Fixed frequency for 1 or =
more devices
NCP103x .
GND VoRaN _— L
ﬂ?ﬁﬁ Others Features J:T |_ o Voo = —

- Internal Start-up Circuit with aux winding override . EF;MF, o 1
« External frequency synchronization

- Trimmed +/-2% internal reference

- Active Leading Edge Blanking (LEB) Circuit

Fﬁ%*ﬂ@ﬁﬁ Market & Applications

- Consumer Electronics: xDSL, Modems 91‘%577514:;&5%4\ Minimal Number of External Components
« Computing: Telecom

« Industrial: Power supplies, Process control, Low Power
Bias supply, 2"? Side Bias w/ isolated dc-dc

+ NCP1030: Micro-8
- NCP1031: SOIC-8 & DFN-8

WILLLLY
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Schematic E /200 VERFF X |

SenseFET integrated 200 v

Power Switch w/ SenseFET

Integrated /

startup regulator ~ NCP103x
GMND W
i t DRAIN
e I_ Cr Vee

VEg UV —g
m COMP  Ov

SIDE CONTROL

Vaas

B VecE AN B #
B3,(DSS) Dynamic Self-Supply
(DSS) from the Vcc capacitor

91*%'3'“%' dﬁﬁ&*ﬂk&ﬂkglﬁ External

adjustment of over voltage and under voltage trip point
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%Jﬁ?&'f’ﬁﬂ]ﬁ'& Integrate Key Function

« NCP1030KERKF=E: - %% ;
o C ;

+ | ! ] . v
%-76V 2o 5 R7 o1 o3 ~ ;ﬁﬁ ﬁk Integrates
@—lﬂz 1M — ot I e
%’0.02211 11 MURATITS CQ - %_ *? SuperVISory

u1

J UV DRAN | = PWM?? %u%%PWM Controller

R2 ——vee
s ov Ve <

J .
oouT o] ma= | It g—F - EE./J?\J' 9& Power Switch
00Tu T 34k _JTCT “"FE—I 10k o 0.033u
= L L NCP1030 H
- 680 680p
B
- D2
AR VS jj— == . oy a
* 7 lLy'\Ey-LI. 3I< Discrete Implementatiory: . Wt | oo .
L T 2y 12v
e i . ® -
+ 22 C-1J_ / L) £7 )
IE-TEV 22 s3] -
: ' A1 r‘ fsiard o [
I~ &
b i B - MURAT1GTS e
“ e el ! {vee L oy, £a
:-|77 — e i 22n
) v B Delart 234
FE  COMP T ™ R
s i VREF  veC — 108
: i |_._ ol —
s salls RTCT  OUT ikt FE—
MA+ OUTA
2 GND s ' Wy . a9
NE+ GND c12l

_-|__1l'.'lfl!ls LMEa5
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Reduced PCB Space / Higher Density

o« BTL384xFIMAXGAS7TARR R R , EFHANCP1030
KM RERIRT B ZiR91%K SAZER ! sas supy

implemented using the NCP1030 compared to a TL384x and MAX6457 solution results in a footprint area
saving of 91%!!!!

RSta It Q1 Csta rt D4 C13
* RSE‘I"ISE
= LR ) oo Y
e e | [T 0] ] ]
* C - E \E 0.1371in
em| e | jono | [I]|RN]{NN{)N) |- = _J=

U1 U2 R8 R9 R10 Cg8 (12 A

"‘ 0.93in )'-‘ -)| 0.233in |<-
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ﬁﬁgﬁﬁ Performance Data
BEM SEEMAEBEE

Efficiency Line & Load Reqgulation
80 12.0
119
85 18
=
e 11.7
—~ B0 g‘
2 E 1186
E?E = 115 -
2 8 Vin = 36V
o 3> 11.4 o
E (o]
70 Fne Vin = 48V
112 | [ — Vin = T6V
65 11.1
11.0
60 0 25 50 75 100 125 150 175 200

0 25 50 75 100 125 150 175 200 lout, Output Current (mA)

lout: Output Current (mA)

2RI ERRE=0.5%
BERK T80% NERERBE=8%
<80% Efficiency Line Regulation = 0.5%
Load Regulation = 8%

WERRNEGRN
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Reference Design — 2 W Bias Supply
R A MABRE WHBEE #HIIE RINEHY

Application Input Voltage Output Voltage Output Power Topology
NCP1030 E V4 Base staton | 48 V (36-72 V) 12V 2 W J3# Fiyback
NCP1030
Characteristic Min Typ Max Unit
Output Voltage 10.8 13.2 \%
Output Current 0.017 0.17 A
Oscillator Frequency 250 275 300 kHz
Output Voltage Ripple 50 mV
Load Regulation 0.8 %
Output Power 2.0 W

Y R <20 x 35 mm

20 x 35mm Physical Size

wanene A




RRTEBERTR

Delivering Total Solutions

B 4 90 BIC clook istrbution Is,?iy’;zﬁé‘g 2
AP conccoromion o g )
FRBEEEER c o
1& FE K BR opamp
LB ER comparators
S MIED sigara nertace
HRIBIRI suge protection
57 B BB ARH es0 protecton

EEJ:TS ?gﬁ Voltage Translators

@ jﬁ: Fﬁl%%iﬁ-ﬁ- Product

Reference Designs

A
Esﬁ- Eﬁ}? *IJ 'EE DC-DC Controllers “téw cna >
. S
Eb ‘L'Eﬁ% 0 'EE DC-DC Regulators
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For More Information

* View the extensive portfolio of power management products from ON
Semiconductor at www.onsemi.com

* View reference designs, design notes, and other material supporting
the design of highly efficient power supplies at
WWWw.onsemi.com/powersupplies
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