SOLUTIONS

L Bernard

112

19/03/2017

ARTIX 7

L Bernard 113

Exercice de conception
alimentation Artix-7

Alimentation GTP Artix-7

E20 Add GTP Interace

GTP Transceiver Power

Actve Current Utiization

Vecaa 1000V

AV 12000

‘Acive — | GTP Ghanmek
L
WGTAVecl
eTAve]

Data | 2% | paia |Daa| OF |0O0B | Hau | Ve

P |Mode | (mV) | Used | Poie | Pover
W)

GTAY

Data
Pan | Mode

(Go's)

T Tansceiver 1250 16 B | 17 16 /100
A Tanscoher 370016 swios 16 /105

(GTAV

Power (W) i w)

Exercice de conception
alimentation Artix-7

Sommaire
‘8 XILlNX. Xilinx Power Estimator (XPE) - 2013.3 &
Artix®, Kintex™7, VirtexaT, 2yng"-7000 a®
o meare | @ opire | @ oo | | o oo || 2 s e |

]

Total On-Chip Power

Junction Temperature

Bod Temporsure

Exercice de conception

alimentation Artix-7
Save Custom Restore Custom Restors Defauit mV

1
1
Sunmary —Options  R(O) LinH) k) 1 I
R ¥
T
I

Spreadin

= e
FENT o g e
Plane Cap IRCHETETS £

3o A

oo mpedonce Uns e _iogena
i v A

plng Cops
CAP' Valuo 4F) Foolprint Layer _Orontation Q1Y _ Eav. Cap 4F) _Eqv. ESR(0) _Eqv. ESL(oi) Eqv. Lmnt(oM)_Logond
o0t BOTIoW] oS

[—our Yo sovYsomon! vos 10
[ 7 o Jeorowr wos T 3
|22 T oo Jworour vos 7
<o Jsorowr vos T 0 3
— T e T T 3
— T 7o T T
> R I B0 B B
o Yoo T voe 73

Jue (oF) Footprint Layer _ Orlenation _QTY _ Eqv.Cap oF) Eqv. ESR (0) Eqv. ESL(nH) Eqv. Lmnt(oM) Legend
= T e
T T
T BT

Exercice de conception
alimentation Artix-7

B T
Power-On/Otf Power Supply Sequencing
The recommended power-on sequence i Voo Voosran Vooaux: and vmu to achieve minimum current draw and
ensure that the U/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the pawer-on
S0P 1Y o 1V e i 0 o et it Vg Kol i ol 5 ey 9 i
‘supply and ramped simultaneously. If Vocaux and Voo have the same recommended voltage levels then both can be
powered by the same supply and ramped simultanecusly.
For Vg voltages of 3.3V in HR /0 banks and configuration bank 0:
- The voltage difference between Voco and Voo, must not exceed 2.625V for longer than Tycooavocaux for each

power-on/off cycle to maintain device reliability levels.

* The Tuccoavooaux time can be allocated in any percentage betwaen the power-on and power-off ramps.

The recommended power-on sequence to achieve mi draw for the GTP 1
Vet OR Vuatavee: Voot Vuaravrr: Both V, d Vogin can be
power-off sequence is the reverse of the power-on sequence to achieve minimum current draw.

i Vgrcnm. Vuravce:

I these recommended sequences are not met, current drawn from VyygrayTr can be higher than specifications during
power-up and power-

When VygrayTT is powered before Viyaravee and Viaravrt— VamaTavee > 150 mV and Vyaravee < 0.7V, the
VuaTayTT current draw can increase by 460 mA per transceiver during Vygraycc amp up. The duration of the current
draw can be up 10 0.3 X TyeTavee (ramp time from GND to 90% of Vygravce)- The reverse s true for power-down.
When VygayrT is powered before Vgt and Viggravtt = VogiNT > 150 mV and Vo < 0.7V, the ViygrayTT current
draw can increase by 50 mA per transceiver during Veey ramp up. The duration of the current draw can be up to
0.3x Tyccinr (ramp time from GND to 90% of Vecyr). The reverse i true for power-down.

Table 6 shows the minimum current, in addition 1o leeg, that is required by Artix-7 devices for proper power-on and
configuration. I the current minimums shown in Table 5 and Table 6 are met, the device powers on after all four supplies

L Bernard 17
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Table 2: Recommended Operating Conditions(2)

Symbol | Descrption [ i [ v [ Wax _Jumis
FPGA Logic
— Intemal supply voltage 095 [ 100 ] 105 [ V
o For 2L (0.9V) devices: ntemal supply voltage 087 [0%0 | o088 | V

Voo Audiary supply volage 171 180 | 18 | V

Voosmu® | Block RAM supply votage 05 [ 100 | 105 | V

VoS | Supply voltage for 3.3V HR U0 banks iaa | - | saes | Vv
0 input volage 020 | — [V +020| V

Vi® VO Input vollage (when Voo = 3.3V) for Ve and diferental VO standards | 020 | — | 2625 | V
except TMDS_330)

) pinina poy - - D
forward biasing the clamp diode.

Vocar® | Battery vollage ™ | - | e |V

GTP Transcelver

Vuomoo™ | P : oo [0 [ i® [V

| ; ; s a7 | 12 | e |V

XADC

Veos [ XADG suppy eaive 19 GNOADS i e s [V

Vecre | Evemay uppliod rlorence volage G20 G| w0 |V

L Bernard
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* Il'y faut séquencer les alimentations dans
leur ordre de « grandeur» :1v;1,2V; 1,8V,
2,5V; 3,3V.

* Donc Vccint et VmgtAVcc ensemble (attention
Avcc sensible) puis VmgtAVtt puis VccAux et
VccO 1,8V, puis VecO 2,5 V enfin VecO 3,3 V.

L Bernard 119
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* 1/0 Power

1/0 Power
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Exercice de conception
alimentation Artix-7 (LTC3374)
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Exercice de conception alimentation Artix-7

Forme d’onde des sorties

and Feedbark Netw MMM
The output voltage of the buck switching ragulators is = 1 = 2
programmed by a essor dider comnectad fom e v |27 = us
suitching reguitors output o it feedback pnand s s | P w

given by Vour = V(1 + R2IR) s shown in igure 2. s )
Typical values for R range from 40k to 1M, The buck g s
reguitr transint response may improve i opional i “
capacior G that hlps cancel the pol creatd by the

foadback resistors and the input capaciance of the FB apiaos

pin. Experimentation ih capacitor value befween 20F T D] W | WOGa [ SEWan- W |
ant 220F may mprovetransient response [ — ) [ ot o
T ; v i
= Loz 220 T % W axie
. 22 53 5: 6225823
sting 22 B EiZl H9x518,2
= e ) 5 £
Figus 2. FadhackCompoents
Combined Buck Regulators Y
Bk helskons Asingle 2A buck regulator s available by combining two “:m I
ANl eight buck regulators are designed to be used with

inductors ranging from 1uH to 3 3yH depending on the
Towest switching frequency that the buck regulator must

adjacent 1A buck regulators together. Likewise 2 3A or 4A g

buck regulator is available by combining any three or four
i ek s sy s 15,3 4

operate at. To operate at 1MHz a 3.3uH inductor should ~ show recommended inductors for thes
be used, while to operate at 3MHza 1pH inductor may be

Tnempuxwpn\yneeﬂsmhedecaunlzuw\maZZanzpam- [ s

‘“:::u:;": 1 S pore recommended inductors for -y the output needs to be decoupled with a 474F e
0 capacitor for a 2A combined buck regulator. Likewise for )

The input supply needs to be decoupled with a 10yF 3Azm4Acunhgmauuusmemputzmoummcapammce .

capacitor while the output needs to be decoupled with a

22,F capacor. Reer o th Capasitor Selection section{ the Capactor Slection secton fr etalls n se»emng

for details on selecting a proper capacitor a proper capacitor.

Figue 1. Buck Raguiators Confgured as Wasler-Slave L Bernard
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APPLICATIONS INFORMATION

Table 1. Inductors for 1A Buck R
PART NUMBER L(pH) MAX oc () MAXDCR () | SIZE IN mm (Lx W H)

1 10 3 % 3x36x12 Vishay
1239A5-HARIN 1 25 % 25x20x12__|Toko
XFLA020-222ME 22 35 25 4x4x21 Collratt
127TASH2R2N 22 26 ] 32x25x12__|Toko
IHLP1212BZERZRZN-11 22 3 £ 3x36x12 Vishay
XFLA020-332ME 33 28 383 4x4x21 ColCratt
THLP1212BZERAAN-11 33 27 o1 3x36x12 Vishay

* Modele
Capacité

b) Continuous Conduction Mode:
AVout = ESR. (AIL/2 + 4lload)

LT3020

Accepting the larger values of inductor current ripple allows the use of lower inductance, but results in
higher output voltage ripple and greater core and power device conduction losses.

L L__;Voutms

; By i
ekt Eqn. 12

MC13783 Buck and Boost Inductor Sizing Application Note, Rev. 0.1
Freescale Semiconductor 5

Composant LT3020 (R2)
Alimentation 5 V vers 1V 100 mA

_ Vout—200 mv
2 R2 — 200mvV

R1
80,16 k exactement

Composant LT3020 (C1)
Alimentation 5 V vers 1V 100 mA

avec R1 = 20k et Iyp; = 20n4 * C1=2,2pF (E3)

— i 19 LT3020 s ot by bty mountes  cse
IAD] Input Capacitance and Stability P Y @ atery

proximity on 224F input capaci-
The LT3020 I designed to be stable with a minimum [ - tor is suffiient for stabilty. Howevev if the LT3020 s
capacitance of 2.2uF placed at the N pin. Ceramic capaci- - powered by a distant supply, use a larger value input
capacitor following the guideine of roughly 1, (in addi-

As

upplytothe  tiontothe 2.2, minimum) per8

* R2

« R2=82k (E24)

OUTPUT FAGE -0 27 TO 857

Figure 1. Adjustable Operation

L Bernard

input of the LT3020 (and alo from the ground of the
LT3020 back to the pover supply ground), use of low
value input capacitors combined with an output load
current of 20mA or greater may result in an unstable
application. This s due to the inductance of the wire

power supply output impedance may vary, the minimum
input capacitance needed to stabilize the application may
alsovary. Extracapacitance may also be placed irectly on
the output of the power supply; however,this willrequire
an order of magnitude more capacitance as opposed o
020.

forming an L capacitor and not
aresult of the LT3020 being unstable.

‘The self-inductance, or isolated inductance, of a wire Is
directly proportional to its length. However, the diameter

T
Furthermore, series resistance may be placed betweenthe
supply and the input of the LT3020 to stabilze the appli-
cation; as it &s 0122 to 0,52 will suffice.

Ly e

L Bernard 1 3
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Composant LT3020 (C2)
Alimentation 5 Vvers 1V 100 mA
e C2 = 2,2 uF (E3) avec un ESR < 0,3 ohm

Output Capacitance and Transient Response

The LT3020’s design is stable with a wide range of output
capacitors, but is optimized for low ESR ceramic capaci-

notably with small value capacitors. Use a minimum
output capacitor of 2.2uF with an ESR of 0.3 or less to
prevent oscillations. The LT3020 is a low voltage device,
and output load transient response is a function of output
capacitance. Largervalues of output capacitance decrease
the peak deviations and provide improved transient re-
sponse forlargerload current changes. For output capaci-
forvalues greater than 20uF a small feedforward capacitor
withavalue of 300pF across the upper divider resistor (R2
in Figure 1) is required. - tem=¢ a0

Composant LT3020 (simulation)
Alimentation 5 Vvers 1V 100 mA
« R2=82k

e C1=2,2 4F

« C2=2,2F

* Simulation avec LTSpice IV

1t3020 avec valeurs.asc

N O out

LT

V1 c1 smon ST apy c2 "
GND
2.24F R1 2.2pF b
5 L 20k PULSE(0.1 0.01 0 1u 1u 24u 50u)

!

L Bernard 131

Aran 1m

Composant LT3020 (radiateur)
Allmentatlon 5Vvers 1V 100 mA

Calculating Junction Temperature
P = Tourmax(Vinmax = Vour) + Ionp X Vinmax Example: Given an output voltage of 1.8V, an inputvoltage.
P = 100mA(5V — 1V) + 1500 pA X 5V = 0,41 W range of 2.25 0 275V, an ouiput current range of 1mA
10100mA, and a maximum amblent temperature of 70°C,
what wil the maximum junction temperature be for an
)3 application using the DD package?
§ =100mm2 = Thermresistance = 60 ° “/w The power dissipated by the device s equal to:

Trise = 0,41W X 60°€/y, = 24,5°C Touraa(Vingwax) = Vour) + lano(Vinaa)
where

T louraax) = 100mA
Vinguag = 275V
oo 2t (lour = 100mA, Vi = 275V) = 3mA
50
P = 100mA(275V ~ 1.8V) + 3mA(275V) = 0.103W

The thermal esistanc is in the range of 36°CAW to
T0°C/W depending on the copper area. So the junction

temperature rise above ambientis approximately equalto;
TEa e e 0103W(525°CW) = 5.4°C

Junction temperature rise above ambient plus the maxi-
Table 1. Measured Thermal Resistance ford ) Paduqe UM ambient temperature or

Trise = P X TherMyegiseance

GND Pin Current
20

I
|
o

3

'BOARD AREA uuummnn Amnlznn Tomax=70°C + 5.4°C =75.4°C

Thermal Considerations
The LTS020% pouer Tandlng capably s T b 15
maximum ated junction u

2500’
0

L. Bernard

LT3822

L. Bernard 133

Composant LT3822 (D et SF)
Alimentation 3,3 Vvers1V3A

— Vour
Vin

+ D= =303 %donc SF = 97 % (figure 1)
" Design Example

For a design example, Vi Wil be a 3.3V povier supply
Output voltage s 1.2 vith a load current requirement of
10A. The IPRG and FREQ pins will be eftfoating, S0 the
maximum current sense treshold AVsexseuax) Vil be

" ¥ §
b -
55 ur ﬁMZ
~ ors el w000V 4. S50z
- | S-—| v
fea LT sw s - o1 (D" Duty Cycle = ﬂ = 364%

e o S R

o
Lrossz2 2 From Figure 1, SF = 96%.
"

L™ ano & L]

lmp

L Bernard 134.

v e E
= i orvszant
33 w ‘
- ora e mined by:

Figure 1. Maximun Peak Curtent v DutyGyclo]

Composant LT3822 (R2)
Alimentation 3,3 Vvers1V3A

© Vou = 0,6(1+22)
Ry

» Ry =(2%-1)R, = (--1) 51k = 34k donc 33k

TheLTC3822 output voltage is set by an external feedback
resistor divider carefully placed across the output, as

shown in Figure 3. The regulated output voltage is deter-
022

&= i

rl L
o LT e : °1(1J" vLmr:osv{nh]
B Ra

T
[~ A R

Lresz = ' o mostappcation, 369 esstor s suggested of By
[ o In applications where minimizing the quiescent currentis
A @B R critical, Ry should be made bigger to limit the feedback
= w divider current.If R then results n very high impedance,
N it may be benefcial to bypass R with a S0pF fo 100pF

oo ~ capacitor Cer.

lmn
ﬁ_F
L. Bernard

Figure 3. Setting the Output Voltage




19/03/2017

Composant LT

3822

Alimentation 3,3 Vvers1V3A

5 AVSENSEmax
.« R =20,9 SF (fEsEnar) gyec
Dimar1¢=» lourmax PT

The topside MOSFET's on-esistance s chosen based on
the requred load curent. The maximum average oad
curtent loyraung S €qual 0 the peak inductor curtent
minus half the pesk-o-peck rippe curent o The

betwen the Vi and SW pirs. The peak mductor curent

* AVpysemar= 200mV et pr = 1,3270° C Hrpcam it

5
* Rpsmar =2 090,97 (

200m
3x13

curent sense theshold <Vsass(ua 0 approxmatsly
120\ when IPRG s floating (82mV when IPRG s ted
low, 200mV vhen IPRG s i hgh)

e utput curant Tl T LTC3022 G provide s G
by:

) = 0,0370hm

AVsensewan
o - 50500

These must be furher derated 0 take ino account the
signficant variation In on-resistance with temperature
The following equalion s good guidefor determining the
required Ros(on at 25°C (manufacturer's speciica-
e1 11 tion),allowing some margin forvariatons n the LTC3822.

Lresz

o
<

and sxtornal component valuss:
lnm

Ao = +0.9+SF + SENSEUA
6 loutuax) *PT

The py 5 @ normalling Term accouniing Tor e Tempere-
ture variaton In on-resistance, which i typically about
0.4%/°G,as shown nFigure2 Junction-o-casetempera-
ture ATy Is about 10°C in most applications. For a
maximum amblent temperature of 70°C,using s - 1.3
in'the above equationis a easonable hoce

L Bernard 136

Composant LT3822 (L)

Alimentation 3,3 Vvers1V3A

Vin=V. 7
i >= (=t s
min fosc Irippte/ Vin
Lrippie = 04 loyrmax = 0,4 X3 =124

B3=1 Y 1T 1O
Lot = (m)ﬁ = 0,77 pH donc 1pH

B

o2

orLsaoL | ‘

-
B
:
Z-
E .
<R3
Lol |

osop.
~

L Bernard

Inductor Value Calculation
Given the desired input and output voltages, the inductor
value and operating frequency, fosc, directly determine
the inductor's pealc-to-peak ripple current:

Lower ripple current reduces core losses in the inductor,
ESR losses in the output capacitors and output voltage
tipple. Thus, highest efficiency operation is obtained at
lowfrequency with a smallrippe current. Achieving this,
however, requires a large inductor.

A reasonable starting point s to choose a ripple current
thatis about 40% of oy, Note that the largest ripple

that ripple current does not exceed  specified maximum,
the inductor should be chosen according to:

Composant LT3822 (Izys de Cry)
Alimentation 3,3 Vvers1V3A

* Irys = lourmax

1v3,3-1

* Ipys =3
RMS 33

VoutryVin—Vour

VIN

=144

Gy and Cour Selection
" In continuous mode, the source curtent of the top MOS-
é e A ‘ FET 5. Square wave of duty cycle (Vour/Vi). To prevent
= T large voltagetransients, a low ESR input capacior sized
I . [ o for the maximum RMS current must be used. The maxi-
o220 e | 5 mum RMS capacito curtent i given by:
T s L A
£ Vour * (Vin—Vour)
Requiredipys = hya + 2~ U= Your)
[ ey ;E“““ CinRequiredinus = hyax n
Lresszz o
" GND. N l\*
o
f‘k \ 2,
EN
o 1 -
lmv
L. Bernard 138

Composant LT3822 (ESR de Cyyr)
Alimentation 3,3 Vvers1V3A

« FSR=our 1
Iripple 8 f Cour

50 mv 1

* ESR =

152 8 X 750kHz 100puF

L= . | ":‘;«n\w
o
EF—a
=

= 0,04 ohm

The selection of Cou Is driven by the effective serles
resistance (ESR). Typically, once the ESR requirement is
satisied, the capacitance is adequate {or fltring. The
output ripple (aVour) is approximated t:

1
w | Avour =liepie [ESR )
our

where { is the opealing frequency, Cour is the output
capactance and lgypp S the ripple current in the induc-

tor. The. oltage
since lpypp increase with input voltage.

Composant LT3822

Alimentation

« R2=33k
+ NMOS Si3460DV R
« L1=1pH

3,3Vvers1V3A

max = 0,03 ohm

* Clsupporte 11 ARMS

¢ C2auneESR de 0,00

2 ohm.
1t3822 avec valeurs.asc

* Simulation avec LTSpice IV
=V Jes vr[
. vin Boost|——DFLS220L
B - |
b e o L

rea LT

Lresez

L
"

T "
o4 ~
3

tran 300

e 3

n e AR
s

L Bernard 140

Composant LT3822 (L formule)
Alimentation 3,3 Vvers1V3A
= Vinmax—Vout y, Vout
JoscxAIL VinMax
* Vinmax =36V
* Vour=1V
* fosc =750 kHz
. AL=094
« Ly =107 pH
e e
= e
1 L—'—/Mn_'l_\m T
, N - ' N
- e
L, an s
-




. Composant LT3822 (C formule)
Alimentation 3,3 Vvers1V3A

— LXUoutMax+11)?
@V+Vour)*~Vour*

loutmax =3 A

* Vou=1V
« AL=094
o Li=1pH

« AV =50mV
© € =148F

(c\\" les ¥

brLszzoL
O T Soost—
. sisss0nv
org = u
sE— N
LI 4 o 1000m er L
= o)
Run BG, ' — si34600v %wusua 120u 25u 25u 40u 130u)
Lresz @
Ith Vib A
L o i
w
s G
e <~
i L. Bernard 142
Rk

tran 3000

LT3872

L Bernard
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Composant LT3872 (R2)
Alimentation 3,3V vers12V 1A

R
* Vour = 1'2(1 + R_i)

« Ry= ("1""; i 1) R, = (%— 1) 10k = 90k donc 91k

Output Voltage Programming

The output volage is Set by a resistor divider according
1o the following formula:

INpu: 3.3V +1-10% OUIPUL: 12V @ 1A

i I 1, The external resistor divider is connected to the output
c1 - =t as shown in the Typical Application on the front page,
Fou | 150 & o1, oyt allowing remote voltage sensing.
1l i I N
booben -n Dar rosiio T
[—
Vog I I; )
- Lresers =
¥ ith B j—/\/\
IRAYCT o T
o l,,, = imk
L. Bernard 144

Composant LT3872 (I;ypeqk et AlL)
Alimentation 3,3 Vvers12V 1A

X\ louTmax
* Iivpeak = (1 + E)T avec x = 40%
max The Peak and Average Input Currents
The control circut in the LTC3872 is measuring the input
current (ither by using the Ros(on of the power MOSFET
or by using a sense resistor i the MOSFET source), so

0,4 i [T
* livpear = (1 M 7) 1-0734 524

1 1 the output current neds to be reflected back to the input
e Al =x OUTmax — g4__ — __ — 150 A inordertodmensiofithe power MOSFET propery. Based
1—Dmax 77 1-0,734 ’ on the fact that, ideally, the output power is equal to the
input power, the maximum average input current is
lomax
g = 2500
Thepe: is
1\ loutmax
wpeat = (] +—)— avec x = 40% Tnductor Selection
Y 1Dy
0y 1 the inductor value can be determined using the following
e = (142 == = 45214
2/1-0734 M
| 1 (N
fy =0 2 = 04— = 1504 L
LT 1073 ‘
L. Bernard Al =y o280 6
-Duax

Composant LT3872 (D)
Alimentation 3,3V vers 12V 1A

Vout+Vp—Vin

D=

Vout+Vp
12404 —33
D=———"=0,734
12 40,4
12+ 0,4 —3,3%0,9
Dpax = ——————=10,760

12+ 0,4

INpu: 3.3V +1-10% OUIPUL: 12V @ 1A

Duty Cycle Considerations

mode (CCM), the duty cycle of the meain switch is:

where Vp is the forward voltage of the boost diode. For|

Jen 1 S comerers herethenput vlag  cos o e it
vin ohage,
o4 - 2 o a i ,the
A = I gh output volag
oo00e7 w ot postimo duty cycle s igh, The LTC3872 has  bui-in cicuit |

= Gl

R
y it 3 j—/\/\
cApiZaK anD SR “

lm = imx

L Bernard

allows the extension of the maximum duty cycle while|
keeping the minimum switch off time unchanged. This|
is accomplished by reducing the clock frequency when|
the duty cycle s close to 80%. This function allows the|
user to obtain high output voltages from low input supply|
voltages. The shift of frequency with duty cycle is shown|
in the Typical Performance Characteristcs Sectigg,

Composant LT3872 (L)

~ Alimentation 3,3V vers 12V 1A

V s,
>= INmin D
Al xf
_3,3x0,9
" 1,50x550k

Lmin max

Lmin >

I
) TR
e 1
- s L
as |
00047, u
=0
pr ir
Ny it
W

o5 g

L Bernard

0,760 = 3,01uH donc 3,1pH

Inductor Selection

intheinductor,
the inductor value can be determined using the following
equati [
‘UMAX
Al e o0
L D
147




Composant LT3872 (Rpsmax)
Alimentation 3,3 Vvers12V 1A

1_Dmax
(1+DIouTmax XPr
* Vsgnsemax = 225 mV (figure 3) et pr =0,4%/°C

| 1-0,760 L
Rpsmax = 225m <7(1+%)1 ><0,4> 0,1130hm

2 duty
cycle and the Roson) of the power MOSFET is:
1-Dy
Ros(o < Vsensema) (A
~4)

* Rpsmax = VSENSEmax( ) avec

AR
*2 lo(max) *PT

Input: 3.3V +1-10% Output: 12V @ 1A

" "
L T | u —
vin
L
Tae ™ £ >
I= 0 u T e | o H)
v yes Foces7an E 0 i
s Lrcarrz o ~ <
/\/T\m B
ca 174K i GND. <“R1 R

p - Stk
.
Tow ¢ 3 Csemas

Figure 3 Masimum SENSE Threshold Voltage vs Duf§Rte

Composant LT3872 (Coyr et ESR)
Alimentation 3,3V vers 12V 1A

B louTmax IS 1
Ut = 001xVoyr Xf 0,01 X12 X550k

= 15,2uF donc 22 pF

0,01 XV 0,01 x12
« ESR < OUT —

= 0,027 ohm

Iy Npeak 4,52
For a 1% contribution to the td3al ripple voltage, the ESR
of the output capacitor can be determined using the fol-
lowing equation
L .
Input: 3.3V +1- 10% Output: 12V @ 1A ESRgouT < 001V

Inipear)

Jen I éu
vin = ‘where:
"
lw o o1 oyt
.

- 00047, u :::‘q1 PDS100 o n - ( e % ] . 1Iual;,xx)
iy J:ucnanu lc 9 T-Dumx
® Lressr2 o L. | Forthe bulk C component, which also contributes 1% to

e A the tota ipple:
ca 174K c5 GND <7R1 R

o)
9000 l‘“‘ - im Cour 25 1evp 1
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Composant LT3872
Alimentation 3,3 Vvers12V 1A

¢ R2=91k
¢ NMOS FDC637AN Rpsmax = 0,024 ohm
« L1=3,1pH

* D1 supporte 5 A.

* Clsupporte 10 A RMS.

e (2 =22 pF et a une ESR de 0,005 ohm.

* Simulation avec LTSpice IV

LTC3872 - No Rsense Current Mode Boost DC/DC Controller
Input: 3.3V +-10% Output: 12V @ 1A

lm 41; L1

7

1tc3872 12V avec valeurs.asc

%

c6 Vin 340 D1
Runiss sw F oyr
0.000474 v PDS3100 l n
Iprg AT cae 37"9“3“" lﬂu
PULSE(0.5 11.6m 25u 25u 40u 130u)
R3 LTC3872

Ith 8
o4 74K [C5 oo o A

a7p fh 10K
gswn

L Bernard ~ -iran2.25mstartup 152
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Composant LT3872 (Ippeqak)
Alimentation 3,3 Vvers12V 1A

X louTmax
o ] = 1 + =) x =——14
Dpeak ( 2) 1-Dimax

1

04 N
* Ippeak = (1 T T) X 10760 54

\ Output Diode Selection

To maximize efficiency, a fast switching diode with low
forwarddropand low reverse leakageis desired. The output
diode in a boost converter conducts current during the
switch off-ime. The peak reverse voltage that the diode

Input: 3.3V +1-10% Output: 12V @ 1A

[ must withstand is equal to the regulator output voltage.
J;w JS‘ 1 The average forward current in normal operation is equal
. vin v o e tothe output current, and the peak current is equal o the
e[ = peakinductor current.
J= 00047 217 = :‘mwn o Ly |
! lopwax
I ——y
@ Lreaer = ~ sk
e T e
N zaduu oNo SR A
<
]\;lm l«m = %mk
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Composant LT3872 (Izys de Cry)
Alimentation 3,3 Vvers12V 1A

v
e Irys = 0,3 X INmm == Diax

3,3 ><0,9

. = v ik L
Irus = 0.3 3,11 X550k

0,760 = 0,404

The RMS input capacitor ipple current fo a boost con-
verter is:

Vlwmu

lwsicimy =0.3 *Duax

INput 3.3V +1-10% OUtpUL: 12V @ 1A

Please note that the input capacitor can see a very high
L, 1 éu surge current when a battery is suddenly connected to
vin| = the input of the converter and solid tantalum capacitors
cs L oyt P
IW 45 4T i under these conditons. Be sure
s !

n
N 00047, [ ;m PoSS100 lez L o specity surge-tested capacitors!
Focoaran =
oot ¢
- Lreser2 @ 5
\/ th B AL—/\/\
oo iak[cs RY

anD “

L - -
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