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Descript ion

This all-in-one SiPfor POL (point-of-load) applications is a multi-chip modue incorporating a Hgh-side MOS FET,
low-side MOS FETard PWM cortroller ina snge QFN packge. The onard off timing of the power MOS FETis
optimized by the kuilt-in driver circut, making this device siitable for large-currert high-efficiercy buck converters.

In a sSmple peakcurrert mode bpology, Sable operatonis obiained in a cbsed pover loop, anl a Bst converter is
eadly realized vith the additionof smple conporerts. Furthermore, tte same topolog/ canbe applied to realize
converters br parallel synchronized operation with curert sharing, ard two-phase peration.

The paclage ako incorporatesa hgh-side boostrap Shottky barrier diode (8D), eiminating the reed br anexternal
SBD for this pupos.

Features

Three clipsin one paclage for high-efficiency ard gpace sving
Large awerage ouput curert (35 A)

Wide input voltage rarge: 8 to14 V

0.6 V rekrerce \oltage accuate to vithin 1%

Wide proganmable switching frequency: 200 kKHz to 1 MHz
Fast regporse by peakcurrert-mode bpology.

Simple curert sharing (up to five modues inparallel)
Two-phase geration in parallel gperation

Built-in SBD for boot $rappirg

On/off control

Hiccup operation under over load condition

Trading fundion

Thin small paclage: 56pin QFN (8 nm x 8 mm)

Applications

Network equipment
Teleconmunicatiors equpmert
Sewers

POL modues

Typical C haracteristic Curve
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Application Circuit Example
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Block Diagram
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Pin Arrangement
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CRERZRTIRCRoRCRaRCRCRaRERERD
VIN [15] (56 | TRK-SS
VIN [16] [55] CT
VIN [17] [54] RAMP
VIN SGND
VIN [18] [53] cs
VIN [19] [52 ] SGND
VIN [20] [51] DRV5
SW [21] [50 | ON/OFF
PGND [22] [49] SYNC
PGND [23] [48] SW
PGND |24 | sw [47] sw
PGND |25 | [46 | sw
PGND [26 ] [45] sw
PGND |27 ] [44] sw
PGND |28 [43] sw
o Bl B B B K
O O 00 o o0 o000z = =2
zZ z z zZz2 zZz Zz2 Z Z Z Z Z o o »
o 0o O 0O O 0O O O O o o
A 4 A 4 4 4 a4 a 4o a a
(Top view)
Package: 56-pin QFN (8 mm x 8 mm, 0.5-mm pin pitch)

Note: All diespads (three @ds in total) stould be sdderedto PCB.
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Pin Descript ion

Pin Name Pin No. Description Remarks
VIN 10to 20 Input voltage for the buck converter.
SwW 9, 21, 40 to 48 | Switching node. Connect a choke coil between the
SW pin and dc output node of the converter.
PGND 22 to 39 Ground of the power stage. Should be externally connected to
SGND.
SGND 6, 52 Ground of the IC chip. Should be externally connected to
PGND.
VCIN Input voltage for the control circuit. Should be externally connected to VIN.
BOOT Bootstrap voltage pin. A bootstrap capacitor should To be supplied +5 V through the
be connected between the BOOT and SW pin. internal SBD.
REG5 5 +5 V logic power-supply output. Requires decoupling from the GND
plane by a capacitance 0.1 pF.
ON/OFF 50 Signal disable pin. Disabled when ON/OFF pin is in the
low state.
IREF 4 Reference current generator for the IC. Should be connected via 27 kQ to the
SGND pin.
CT 55 Timing capacitor pin for the oscillator. This pin has a | If the pin voltage is <1 V or >4 V, the IC
select function for operation in slave mode. operates in slave mode.
SYNC 49 1/O pin for synchronous operation.
TRK-SS 56 Start-up timing control input.
FB 1 Feedback voltage input for the closed loop.
EO Error amplifier output pin. Requires connection to an RC circuit
for loop compensation.
Ishare 2 For current-sharing bus. Simply connect the Ishare pins of all
devices to get balanced current.
RAMP 54 RAMP signal input pin for peak current mode PWM
control.
Cs 53 Current output pin of active current sensing circuit. Appropriate resistance is required
between CS and the GND plane.
DRV5 51 +5.25 V generator output for driving power MOS Requires decoupling from the GND
FETs. plane by a capacitance from 0.1 uF to
1.0 pF.
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Absolut e Maximum R atings

(Ta=25T)
Item Symbol Rating Unit Note
Power dissipation Pt(25) 25 W 1
Pt(100) 8 1
Average output current lout 35 A
Input voltage Vin (dc), Vcin (dc) -0.3to +16 Y 2
Vin (ac), Vcin (ac) 20 2,4
Switch node voltage Vsw (dc) 16 \% 2
Vsw (ac) 20 2,4
BOOT pin voltage Vboot (dc) 22 \% 2
Vboot (ac) 25 2,4
ON/OFF pin voltage Von/off -0.3to VIN \% 2
SYNC pin voltage Vsync -0.3to +5.5 \% 2
Voltage on other pins Vic —0.3to (REG5 + 0.3) \% 2
REGS current Ireg5 -10to O mA 3
Ishare current Ishare -500to 0 pA 3
TRK-SS dc current Itrk Oto1l mA 3
IREF current Iref -120to 0 LA 3
EO sink current leo Oto2 mA 3
Operating junction temperature Tj-opr —40 to +150 °C
Storage temperature Tstg —55 to +150 °C
Notes: 1. Pt(25) represents a PCB temperature of 25°C, and Pt(100) represents 100°C .
2. Rated voltages are relative to voltages on the SGND and PGND pins.
3. For rated current, (+) indicates inflow to the chip and (-) indicates outflow.
4. Ratings for which “ac” is indicated are limited to within 100 ns.
Safe Operating Area
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Electrical C haracteristics
(Ta=25°CVIN =VCIN =12 V, wless otherwise Pecified)

Item Symbol Min Typ Max Unit Test Conditions
Supply VIN start threshold VH 6.8 7.2 7.6 \%
VIN shutdown threshold | VL 6.45 6.85 7.25 Vv
UVLO hysteresis duvL — 0.35 ** — v
Input bias current lin 36 73 110 mA | CT =68 pF,
Duty cycle = 50%
Input shutdown current Isd 3.0 4.5 6.0 mA | On/off=0V
5-v Output voltage Vreg 4.8 5.0 5.2 \%
regulator Line regulation Vreg-line -5 0 +5 mV | VIN=10to 16 V
Load regulation Vreg-load -8 -3 +2 mV | Ireg=0to 10 mA
5.25-V Output voltage Vdrv 5.04 5.25 5.46 Y,
regulator
Remote Disable threshold Voff 1.0 1.3 1.6 Y,
On/off Enable threshold Von 2.0 25 3.0 v
Input current lon/off 0.5 2.0 5.0 pA | Vonloff=1V
Reference | IREF pin voltage Viref 2.6 2.7 2.8 \% Riref = 27 kQ
current
generator
Oscillator | CT oscillating frequency | Fct — 930 ** — kHz | CT =68 pF
SW switching frequency | Fsw 418 465 512 kHz | CT =68 pF
CT higher trip voltage Vhet — 3+ — V | CT=68pF
CT lower trip voltage Vict — 2+ — \% CT = 68 pF
CT source current Ict-src -170 -160 -150 pA | CT=15V
CT sink current Ict-snk 150 160 170 pA | CT=35V
CT threshold for two- Vct-two 3.6 4.0 4.4 \%
phase operation
CT threshold for Vct-one 0.8 1.0 1.2 \%
synchronous operation
SYNC and | SYNC frequency Fsync 418 465 512 kHz | CT =68 pF
pulse SYNC high voltage Vh-sync 4.0 5.0 — \% Rsync =51 kQ to GND
generator | syNC low voltage VI-sync 0 — 1.0 V | Rsync =51 kQ to REG5
SYNC input threshold Vsync 1.0 2.0 3.0 \% CT=0Vor5V
Error Feedback voltage Vib 594 600 606 mV | TRK-SS=1V
amplifier Input bias current Itb -0.1 0 +0.1 pA | FB=0.6V
Output source current lo-src 150 200 250 pA | EO=4V,FB=0V
Output sink transient lo-snk 5.0 10.6 19.0 mA |EO=1V,FB=1V
current
Voltage gain Av — 80 ** — dB
Band width BW — 15+ — MHz
Resistance connected to | Rshare 70 100 130 kQ |EO=0V.Ishare=1V
the Ishare pin

Note: 1. These are reference values for design and have not been 100% tested in production.
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(Ta=25°GVIN = VCIN = 12 V, wless otherwise gecified)

Iltem Symbol Min Typ Max Unit Test Conditions

Current CS current ratio Idh/lcs — 18500 ** — —
sense Leading edge blanking TLD — 55 ! — ns

time

CS comparator delay to | Td-cs — 50 ** — ns

output

OCP comparator Vocp 1.43 15 1.57 \%

threshold on CS pin

Hiccup interval Tocp 1.98 2.20 2.42 ms | CT =68 pF

RAMP offset voltage Vramp-dc 77 92 107 mV

CS offset current lcs-dc — 490 ** — pA [ CS=0V

Note: 1. These are reference values for design and have not been 100% tested in production.
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Descript ion of Operation

Peak Current Control

The catrol IC operates ina curert-programmed control mode, in which the autput of the canverter is cantrolled by the
choice ofthe peakcuren fromthe Hgh-side MOS FET The curert from this MOS FETis sensed byanactive
currert-sersing circuit (ACS), the ouput curert of which is 1/18500 (54 pptof the MOS FET curert. The ACS
currert is thencorverted to a certainoltage by the exterral resista on the CS pn. The CS wltage is fed to the RAMP
pin by an exerral comection thenconpared vith the currert-control signal which is determined from the erro
anplifier output voltage (EO) via anNPN trarsista ard resisto network.

To start wth, the RES plse ffom the pulse generata resetsa latch thenthe high-side MOS FETis tunedon. The
latchoutput (Q bar) istoggled whenthe voltage on RAMP reactesthe lewel of the curert-control sgnal on EO, tte
high-side MOS FETis tuned off, ard the low-side MOS FETis turned of after a certairdeadtime interval. The IC
remains inthis state uatil the arrival of the rext RES pilse.

Since curert informationis used in the corirol loop, bop conpersation desgn for the corverter is Smple ard eay.

Maximum Duty -Cycle Limita tion

If the curernt-serse canparata output is not toggled 50-ns prior to the arrival of the rext RES pilse, aninterral
maximum duty pulse is gneratedard forces t@gling of the SR latch Sqg the dity cycle o the high-side MOS FETis
limited by the meximum duty period.

The maximum duty period of the high-sde MOS FET depends m its switching frequengy.

Maximum duty period =1 — 50 ns x Fsw

OCP Hiccu p Operation
Once the wltage of CS exceedsl.5 V, O hiccy circut disablesswitching operationof the ICard MOS FE.

Interral circutry al puls the TRK-SSpin down to SGND. The ICis turned of for a period 0fL024 RES puses after
this has elafsed switching operation of the IC is restartedrom the sdt-start state.

UVLO and On/off Contr ol

WhenVIN (=Vcin) is below the startup voltage, that is, isin the UVLO candition, functioning of the IC is dsabled
The cscillator is turned off, both high- and low-side MOS FETs are tuned off, ard the TRK-SS pn is pulled down.

Furthermore, if the ON/OFF n is inthe low state o left open, functioning of the IC is dsabled ard both MOS FETs
are tuned of.
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Oscillator and Pulse G enerator

The frequency of oscillation is set ly the value d the exerral camcitar connectedto the CTpin. This frequency is
twice as high & the actud switching frequeng. The frequencies are éternmined by the following equations:

Oscillator frequency; Fct = 160 pA /{2 x (CT(F) + 18 pF) x 1 V} (in Hz)
Switching frequency; Fsw = 0.5 x Fct  (Hz)

Whenthe chip is gperating in stardalone mode or as tle mester clip for parallel operation, it requires a capcitar on the
CT pin. Inthis case, the SYNC pin outputs asynchronization signd with afrequeng of Fsw

In operation as a sla& chip, the CT pin must ke connectedto SGND o REGH atfter which it acts as amput pin for the
synchronized operatiorby exterral clock The interral cirauit is synchronized its rising edlge when CT<0.8 V, falling

edge whenCT>4.4V. Intwo-phase @eration in parallel canfiguration, the CT pin stould be at a wltage over 44 V.

Mode
Item Standalone Master Slave -0° Slave —-180°
CT pin Has a cap. Has a cap. <08V >44V
SYNC pin Output mode Output mode Input mode Input mode
Synchronizing trigger — — Rising Falling

The interral RES pilse am maximum duty-cycle-control pulses are pducedfrom the sigial at helf the cscillator
frequency in sardalore ard mester operatig modes In dave node, irerral pusesare produed fomthe exerrally
sypplied input signal on the SYNC pn.

Current Sharing
It is easyto obtain balanced-currert operation in a parallel canfiguration due tothe aplication of peakcurent control.

To obtain current-shaing gperation, simply tie the buffered error-anplifier ouputs of all of the devces(Ishare pirs)
together.

No more thanfive devices caroperate inparallel.

Soft Start

Both smple ft garting ard trackng start-up canbe realizedvith the setp of the TRK-SS pn provided for sdt-starts.
The erra anplifier has three irputs, two of which are asigned to give priority to low-level norrinverting inputs for the
anplifier. Al that is regired to realize sét-start gperation is tosimply attachanRC clargng circut to the TRK-SS
pin.

The sdt-start period is deternmined by the following equation, with C ard R as tle values br the RC clargng circuit
attached to tke TRK-SS pin

Tss=-C-R-Ln(L-0.6V/REG5) (s)
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Applicat ion Example

Start-up Settings

Case ) Stardalone or master clip in parallel gperation
With the RC retwork on the TRK-SS pn, the wltage on the gn should rarp up slowly.

ON/OFF
R REG5 S
TRK-SS ﬁ
TRK-SS
C Vout

TSS=-CRxLn(1-0.6V/5V) (s)

Case2) Caoincidert tracking
The TRS-SS gjnd for channd two is the voltage from Voutl after division by aresisor negwork. Voutl
must ke greater tlanVVout2. Crosstalk is not generatedbetweenthe chamels.

R REG5
Channel 1 Vout1
TRK-SS SW
¢ FB R1
L Vout1 (nominal) = 0.6 V x (R1 + R2) / R2
From Vout1 R2
|
R3 REG5
Channel 2 Vout2
TRK-SS SW
R4 FB R3
L Vout2 (nominal) = 0.6 V x (R3 + R4) / R4
R4
Vout1
Output Vout2
voltage
—P Time
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Case 3 Retiometric tracking
The TRS-SS d chamel two is tiedto TRK-SS d chamel 1.
No cros talk is obsrved betweenthe chamels.

R REGS5
Channel 1 Vout1
_L TRK-SS SW
C
FB R1
J; Vout1 (nominal) = 0.6 V x (R1 + R2) / R2
R2
R REG5
Channel 1 Vout2
_L TRK-SS Sw
¢ FB R3
L Vout2 (nominal) = 0.6 V x (R3 + R4) / R4
R4
Vout1
Output Vout2
voltage
—Pp Time
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Case4) Currert sharing or two-phase operabn
In the cag of master—dave operationthe TRK-SS pinonthe mester devce $ioud be attachd to arRC
network for soft garts. TRK-SSpins of dave devcesshoud be ted to the mester's TRK-SSpin. The error
anplifiers onthe dave devcescanbe dsabled bypuling up the correpording FB pins to REG5, ard the
slave devcesdo rot requre loop-conpensation networks.

R REG5
Channel 1

Mast Vout1
TRK-s5 Master) g\

Ishare Vout (nominal) = 0.6 V x (R1 + R2) / R2
cT FB R1

I &

i
q] e
i

R2

Slave
TRK-SS ) sw nm

o—|Ishare

FB

CT
.

To SGND (for current sharing and synchronized operation)
To REGS (for current sharing and two-phase operation)

Choice of The Resist ance of CS Pin

The CS pinis a curert-output pin. A curert 1/18500 ofthat of the igh-side MGS FET flows through this pin, which
also has a dc curent offset of 490pA. The corverter’'s maximum curert is deternined bythe voltage onthe CS pin,
i.e. 1.5V, ad bythe value ofthe exerral resstor attacled to this pin. The resstarce isdeternined asshown below

Specification: L = 360 nH, Vin =12 V, Vout = 1.8 V, Fsw = 500 kHz, lout(max) = 25 A

Curmrent through the choke coil is

ILpp = (Vin — Vout) x Vout / (L x Vin x Fsw) = 8.5 A (p-p)

Peakchoke curert is the curernt whenlo is at itsmaximum, i.e.

limax = lo(max) + 0.5 x ILpp = 25A + 4.25A = 29.25 A

Maximum CS pn output current is;
Icsmax = llmax / 18500 + Ics-dc = 29.25 A / 18500 + 490 pA = 2.071 mA

The ideal reistarce for attachment to the CS pinis
RCS =Vcl/Ilcsmax =1.5V/2.071 mA =724 Q

Therebre cloose 75002 asthe value ofthe resstor for attachment to the CS pin.
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Output V oltage Setting

The error amlifier of the devce has anaccuate 0.6 V redrerce wltage. Feedbackhus leadsto a wltage of abou 0.6
V onthe FBpin once the corverter g/stemhas stabilized, ® the ouput voltage is

Vout=0.6 V x (R1 + R2) / R2

R REG5
Vout
TRK-SS sw
c
cT FB R1
J_ L
< N

Loop Compe nsation

Pegk-current control makes design in terms d phase margins easer thanis the cag with voltage control. This is
because of differencesbetweenthe characteriics of the PAVM moduator ard power gage inthe two methods

Figures1 ard 2 dwow the belavior of the PAVM moduator ard power dage inthe cagsof voltage cortrol ard peak
currert cortrol, repectively.

A
. —40 dB/dec . —-20 dB/dec
Gain Gain 2
(dB) (dB)
>
freq. Hz) freq. (Hz)
A
0 0
Phase Phase
(deg) (deg) —90-
180 > -180 >
freq. (Hz) freq. (Hz)

Figure 1 Bode Plot of Modulator + Power Stage Figure 2 Bode Plot of Modulator + Power Stage
(Voltage Mode) (Peak Curent Mode)

Feedforward curert to the noduator inthe cag of peakcurrert cortrol mears that the gystemis singe pole, & we
see a —20 dB/decadetoff ard phas margin of 90°in the Bodeplot. Involtage cortrol, the systemcorfiguresa two-
pole pok yystem Thatis why rather conplicaied lbop conpensation of the error amplifier is requred, sich astypedll
comnmpensation.

The desgn of effective conpersation is thus much smpler in the cag of peakcurrent cortrol (refer to figure 3).
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0.6 V reference 50 kQ

Amplifier output: to current-sense comparator

50 kQ

Figure 3 Error Amplifier Compensation

Dedgn exanple

Specificaion: L =360 i, Co = 600uF, Fsw = 500 Kz, Vin=12 V,Vout=1.8 VR1=2 k), R2 = 1 kQ,
RCS = 750Q
1. Flatbard gain of error anplifier
The flatbard gain is; Af = Rf/ (R1// R2) / 2x {R2 / (R1 + R2)}
Hence, Rf =2 x Af xR1 ...... (1)

In the Bode plot, the tatal gain should be less tlan 1 (0 dB) at the switching frequency.
The tdal gain at Fsw(= Asw) depends o the flat-bard gain, soAf should be expressedas bllows.
Af=Aswx 2t x Fswx Cox RCS/Nt ...... (2)
Here, Nt = Idh / Ics = 18500

In the typical way, the value closenfor Asw isin the rarge from 0.1 © 0.5, $nce tis prodwcesa gable cortrol loop.
The trarsiert reporse will be faster if a larger Asw is adopted ,buthe ystemmight be wstable.
We choos 0.2 br Asw in the exanple below

Af=0.2 x 2 © x 500 kHz x 600 pF x 750 Q2 / 18500 = 15.283
Rf =2 x 15.283 x 2 kQ2 = 61.132 kQ

Therebre, ve slect a \dlue of 62 kK for Rf.

2. Selectig the Cfvalue todetermine the frequency of the zero
The frequency of the zero emblished by Cf ard Rf is abou tentimesthe frequency of the pole br the pover sage
ard moduator.
We must start vith the cc gain of the power stag ard moduator.

2 x Nt/ RCS x L x Vin x Fsw

AO = : — 3)
SQRT {Vin2 - 8 x L x Vin x Fsw x (VCSO0 x Nt/ RCS) }

Here VCSO isthe peakac oltage onthe CS pin whenthe load curert is zero, thus
VCSO0 =0.5x RCS x (Vin —Vout) x Vout / (L x Vin x Fsw) / 18500 ...... (4)

=05x750Q x (12V —1.8V) x 1.8 V/ (360 nH x 12 V x 500 kHz) / 18500
=0.172V
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Equaion (3)
2 x Nt/ RCS x L x Vin x Fsw
SQRT {VinZ - 8 x L x Vin x Fsw x (VCS0 x Nt/ RCS) }

A0 =

2 x 18500 /750 Q x 360 nH x 12V x 500 kHz
SQRT {12 V2 -8 x 360 nH x 12 V x 500 kHz x (0.172 V x 18500 / 750 Q) }

B 106.56
SQRT {70.687}

12.674

The frequency of the pole etablished by the pover sage ard moduator is
FO=Nt/(2nx Cox RCS xAOQ) ...... (5)

Thus,
FO =18500/ (2 = x 600 puF x 750 Q x 12.674) = 516 Hz

Therebre, the frequency of the zero emblished by Cf ard Rf is
Fzero =10 x FO =5.16 kHz
Cf = (2 n x Fzero x Rf) ™" = (2 © x 5.16 kHz x 62 kQ)™ = 497 pF

Therebre, we selectthe value 510 pHor Cf.

Basically, the trarsiert regorse is faster when Cf is smaller, bu too snall a value will make the systemloop
unsgble.

A
Gain (dB) /\/ Open loop converter
' —20 dB/dec
—40 dB/dec
W/ error amp. compensation
BWI/Af
A0 Error amp. unity gain
! ‘ Af . frequency
; | — ; >
‘ ‘ ‘ ! ‘ Freq. (Hz
\> FO Fzero e (F2)
Power stage and modulator
Figure 4
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Study of Vout Accuracy

The rominal output voltage is calcuatedas
Vout=VFB x (RL+R2)/R2 ...... (6)

Here, tte typical feedbackoltageis 0.6 V.

R REG5
Vout
TRK-SS sw
c
CT FB R1
J_ L
o N

The accuacyof Vout is strongly depewert on the variation of VFB, R1 ard R2. VFB has a wariation of 1% ard
regstarce irtrinsically has a certairvariation. Whenwe take the variation in resstarce irto accout, eqwtion (6) is
exterded to produoe eqation (7).

R1 x K1 + R2 x K2

Vout = x VFB
R2 x K2

R1x K1/K2 +R2
= x VFB ...... 7)
R2

Here, K1 ad K2 are codfcierts. Both are 1.00 irthe ideal cas.

By equation (6), RL is chosenas

Vout (typical)
Rl=|————— -1 | xR2 ... (8)
VFB (typical)

Substituting this expressio for R1into equation (7) yields the following.

Vout (typical KA1
Vout=VEB x {| voutltypica) - f w1 )
VFB (typical)

Therebre, \ariationin Vout is expresed as

Vout VFB Vout (typical) KA1
- = - X - -1 X +1 -1 x 100 (%) ......
Vout (typical) Vout (typical) VFB (typical) K2
REJ03G1459-0300 Rev.3.00 Jun 20, 2007 RENESAS
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R2J20701NP

The accuacy of Vout canbe eimated byusing equation (10).

For exanple, if Vout (typical) = 1.8 V, regstarce \eriationis 1% (i.e. K1, K2 = 1.01 ad 0.99),
ard VFB = 594 nV to 606 nV:

— SN -~
Vout VFB Vout (typical
_ = . (pica) -1 KU b g ] 100 )
Vout (typical) Vout (typical) VFB (typical) K2
N— / -
— 3 ~
606 mV 1.8V 1.01
= x - x +1 » -1 x 100 (%)
1.8V 600 mV 0.99
N— / —
= 2.36%
or
594 mV 1.8V 0.99
= x -1 X +1 -1 x 100 (%)
1.8V 600 mV 1.01
= -2.31%

Therebre, the autput accuacywill be +2.3% under the atove coditions.

Figure 5 fiows the relatiorship betweenthe accuacy of the resstarnce am the accuacy of the ouput voltage. The
regstor value nmust have anaccuacy of 0.5% ifthe variation in output voltage from the systemis to be lept within two
percen acros the voltage rarge from 0.6 0 3.3 V.

3 E
2| m—
s |k
5 R = +0.5%
[0
@ R=%1%
E
SN
-2 % —
-3 :
0.5 1.0 1.5 2.0 2.5 3.0 3.5
Vout (typical)
Figure 5 Vout Accuracy vs. Vout Set Voltage
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Current Sharing

Device 1

Device 2

Device N
(up to 5)

Simply tie the Ishare pins together

SYNC (YYY\
—1 Ishare CT REG5
SYNC (YYY\
]
Ishare CT REG5
.~ |sYNC Mmoo
—— Ishare cT REG5

VOouT

External Synchronization

External clock

Simply tie the CT pin to GND

5V ‘ | ‘ | ‘ | >

oV
External clock;
Frequency range: 200 kHz to 1 MHz

Minimum pulse width: 100 ns
Maximum pulse duty cycle: 90%

SYNC w

VOUT

Ishare CT REG5

~
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R2J20701NP

Current Sharing and Synchronization

Tie the Ishare and SYNC pins together

Device 1 SYNC ( Y Y Y \

(Master) — Ishare REG5

cT
L
<~

Ishare CT REG5

| } 3

Device N 1 SYNC RARR 1
(up to 5) — Ishare CT REG5

SYNC
Device 2 [ — Lo

VOUT

Two-Phase Operation

Tie the Ishare and SYNC pins together.

IL1
—>
Device 1 SYNC / Y Y Y \
(Master) Ishare cT REG5
i IL2
—>
SYNC
Device 2 (YYY\
(Slave) Ishare CT REG5
2.4 kO

IL2

VOUT

REJ03G1459-0300 Rev.3.00 Jun 20, 2007 RENESAS
Page 20 of 27

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6145475/r2j20701np.html

R2J20701NP

Timing Chart

Peak Current Control

Max. Duty
(Internal signal)

RES
(Internal signal)

(EO-Vbe) / 2
(Internal signal)

Sw

ov

The high-side MOS FET is turned

off by the max. duty signal.

settings should be such that the level on the switching node is high for at least 80 ns.

To obtain stable operation

Note: Propagation delay is ignored

RENESAS
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R2J20701NP

Oscillator and Pulse G enerator

1. Stardalone operation or operation as tte nmester clip in a parallel canfiguration with other chips.

3V s , , , ‘ , , ‘ ,
cT o s s s s s s s s
2V s s s s s s s s
5V -1 | | | | | | | |
e ' IIIJ
oV -4- ! ‘ ‘ ‘
Max. Duty ‘ ‘ ‘ ‘ ‘
(Internal signal) L
—r
50 ns (typ.)
RES
(Internal signal)
Note: Propagation delay is ignored
Frequency of oscillation for CT:
160 pA
Fct = (Hz)

2 x (CT(F) + 18 pF) x 1V

Switching frequeng
Fsw=0.5x Fct (Hz)

Frequency setting rarge (for Fsw): 200 KHz to 1 MHz (i.e. 400 Kz to 2 MHz for Fct)

REJ03G1459-0300 Rev.3.00 Jun 20, 2007 RENESAS
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R2J20701NP

2. Operationasa dave chip (§mple gynchronots operation

/ Should be pulled down to or below 0.8 V.

Max. Duty
(Internal signal)

50 ns (typ.)

RES
(Internal signal)

SYNC frequency range: 200 kHz to 1 MHz

Note: Propagation delay is ignored

3. Operatim as a sla® chip in a parallel canfiguration (two-phase @eration)

Should be pulled up to at least 4.4 V.

Y /
cT

Max. Duty

5V -
SYNC | | | | |
(Input) ov -

(Internal signal) :

P>
50 ns (typ.)

RES
(Internal signal)

SYNC frequency range: 200 kHz to 1 MHz

Note: Propagation delay is ignored

REJ03G1459-0300 Rev.3.00 Jun 20, 2007 RENESAS
Page 23 of 27

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6145475/r2j20701np.html

R2J20701NP

Hiccu p Operation when the Over-Current Limit (OCL) is Reach ed

TRK-SS

Detected OCL

1

cs p R )
Al 14 <
| | | | | | | 1024 pulses skipped | | | 1024 pulses skipped
oV -

'Q
| 4

— )
‘\ X

Normal operation

J

/Y

Note: Propagation delay is ignored
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Main Characteristics

VH vs. Temperature VL vs. Temperature
7.7 7.3
7.6 7.2
[ 7.1
7.4 70
s 73 S 69
< —o—0— 9 < O ———1
> S .
71
7.0 6.7
6.9 6.6
6.8 6.5
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Vreg vs. Temperature Vfb vs. Temperature
5.10 610
608
606
5.05
604
< < 602
>
< E
g 5.00 - 600 -~
> S 598
596
4.95
594
592
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
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Fsync vs. Temperature Von vs. Temperature
500 ‘ ‘ 270
CT =68 pF s
490 265}
480 2.60 ;
~N 2.55¢}
T 470 S i »
o ——t—o — | - 250 i
S 460 S PP S
& 2.45 |-+
450 240}
440 235}
g3 bt b b b b b by 2.301\”””uuuuuuuuuuuu
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Voff vs. Temperature Fsyncvs. CT
1.45
1.40 2000
1.35
1000 \
1.30 ~N
2 3
1.25 N
4=
e 3 h
1.20 hid N\
1.15 \
N
1.10 \\
1.05 b e s s L 100 \
-50 -25 0 25 50 75 100 125 150 10 100 500
Temperature (°C) CT (pF)
REJ03G1459-0300 Rev.3.00 Jun 20, 2007 RENESAS

Page 26 of 27

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6145475/r2j20701np.html

R2J20701NP

Package D imensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
— | PWQNO0056KB-A | — | 0179 |
2 {Z‘ @ 1.0 5! 2.05 1.00
42 ‘ 29 B 4
\ ooy
43 | 28 28 483 -
7,,7,<t>,7”7 w -
= g
| ]
g co4 8
]
2x 56 | 15 15 8
At Jc nnonmonnonnonnnn b
14 1
1 | 2 gl L "B @IC[ATe]

& a 21 289 23
VAR | s ZJUUUUJUDDUDUDUE
ELlel ] sosooodocooooa! < = ==

. w = =
< ° [ =] =]
[ =] [ =]
= =
=) =)
045 ] =
= =
= =
=] [ =]
[ =] =
325 [ =
~ 0000000000000 M
E 0.30§

Standard Foot Print

Dii ion in Millimeters
Symbel T Min [ Nom | Max
D |7.90]8.00]|8.10
E [7.90]8.00]8.10
A | — | — | —
A|l— ] —1080
A1 — | 0.05
b 10.18]0.23]0.28
by | — | — | —
€ | — 1050 —
Lp [ 0.30]0.40 ] 0.50
X |— | — 10.10
y | — | —1008
y1 | — | — 10.10
t — | — 10.15
Ho | — | — | —
He | — | — | —
Zp | — | — | —
e | — | — | —
c |— 1020 —
c | — | — | —
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