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USER GUIDE FOR IRDC3892 EVALUATION BOARD

DESCRIPTION

The IR3892 is a dual synchronous buck
converter, providing a compact, high
performance and flexible solution in a small
5mm X 6mm Power QFN package.

Key features offered by the IR3892 include
internal Digital Soft Start, precision 0.5V
reference voltage, Power Good, thermal
protection, programmable switching
frequency, Enable input, input under-voltage
lockout for proper start-up, enhanced line/
load regulation with feed forward, external
frequency synchronization with smooth
clocking, internal LDO, pre-bias start-up,

output over voltage protection as well as open
feedback line protection.

Output over-current protection function is
implemented by sensing the voltage developed
across the on-resistance of the synchronous
rectifier MOSFET for optimum cost and
performance and the current limit is thermally
compensated.

This user guide contains the schematic and bill
of materials for the IRDC3892 evaluation board.
The guide describes operation and use of the
evaluation board itself. Detailed application
information for IR3892 is available in the
IR3892 data sheet.

BOARD FEATURES

°V, = +12.0V
* Fs = 600kHz

* V= +1.8V @ 6A
*L,=1.0uH

* C,u11=4x22uF (ceramic 0805)

Vo= +1.2V @ 6A
L, = 1.0uH

Coutp=4x22uF (ceramic 0805)

* C;,= 4x10uF (ceramic 1206) + 1x330uF (electrolytic)
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CONNECTIONS and OPERATING INSTRUCTIONS

A well regulated +12.0V input supply should be connected to VIN+ and VIN-. A maximum 6A load should be
connected to VOUT+ and VOUT-. The connection diagram is shown in Fig. 1 and inputs and outputs of the

board are listed in Table |I.

IR3892 has only one input supply and internal LDO generates Vcc from Vin. If operation with external Vcc
is required, then R3 should be removed and external Vcc should be applied between Vcc+ and Vcc- pins.
Vin pin (input of the LDO) and Vcc/LDO pins should be shorted together (populate R4) for external Vcc

operation.

The output of channel2 (Vout,) can follow the voltage at the Seq pin. For this purpose, The value of R5 and
R6 can be selected to provide the desired sequencing ratio between Seq input and Vout,. For normal

operation (non-sequencing) Seq pin should be left floating. Seq pin is internally pulled up to 3.3V.

LAYOUT

Table I. Connections

Connection Signal Name

VIN+ PV,, (+12V)

VIN- Ground of PV,,
VOUT1+ Vo (+1.8V)
VOUT1- Ground of Vout,
VOUT2+ Vo (+1.2V)
VOUT2- Ground of Vout,
VCC+ VCC/LDO pin

VCC- Connected to PGND
VSEQ Sequence input
EN1, EN2 Enable input of each channel
Sync Synchronous input

The PCB is a 4-layer board. All of layers are 2 Oz. copper. The IR3892 and other components are
mounted on the top and bottom side of the board.

Power supply decoupling capacitors, the Bootstrap capacitor and feedback components are located
close to IR3892. The feedback resistors are connected to the output voltage at the point of regulation
and are located close to IR3892. To improve efficiency, the circuit board is designed to minimize the
length of the on-board power ground current path.
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Connection Diagram

IMAG
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Fig. 1: Connection diagram of IRDC3892 evaluation board (top and bottom)
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Fig. 3: Board layout, bottom layer
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Fig. 4: Board layout, mid-layer |

Fig. 5: Board layout, mid-layer Il
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Bill of Materials

Vin=12.0V, Vout1=1.8V/6A, Vout2=1.2V/6A, Fsw=600KHz

Item Qty Part Reference Value Description Manufacturer Part Number
1 1 C1 330uF | SMD Electrolytic F size 25V 20% Panasonic EEE-FK1E331P
2 4 | C111C112C211 C212 | 10uF 1206, 25V, X5R, 10% TDK C3216X5R1E106K
3 1 C6 1.0uF 0603, 25V, X5R, 10% Murata GRM188R61E105KA12D
4 1 C8 2.2uF 0603, 16V, X5R, 20% TDK C1608X5R1C225M
5 |6 €10 €14 €20 0.1uF 0603, 25V, X7R, 10% Murata GRM188R71E104KA01D
C24 C121 Cc221 ) ’ ’ ’
6 1 C11 4.7nF 0603, 50V, X7R, 10% Murata GRM188R71H472KA01D
7 1 C12 100pF 0603, 50V, NP0, 5% Murata GRM1885C1H101JA01D
8 2 C13 C23 1000pF 0603, 50V, X7R, 10% Murata GRM188R71H102KA01D
9 1 C21 3.6nF 0603, 50V, NPO, 5% Murata GRM1885C1H362JA01D
10 | 1 C22 82pF 0603, 50V, NPO, 5% Murata GRM1885C1H820JA01D
11 | 8 g;gg g;gg 8;23 g;gg 22uF 0805, 6.3V, X5R, 20% TDK C2012X5R0J226M
12 | 1 L1 1.0uH SMT 6.5x7x5mm, 4.7mQ TDK SPM6550T-1ROM100A
13 | 1 L2 1.0uH SMT 6.5x7x5mm, 4.7mQ TDK SPM6550T-1ROM100A
14 | 2 R1R2 49.9K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF4992V
15 | 5 R3 R5 R10 R20 R50 0 Thick Film, 0603,1/10W Panasonic ERJ-3GEYOROOV
16 | 1 R9 39.2K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF3922V
17 | 1 R11 5.62K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF5621V
18 | 2 R12 R16 11.8K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF1182V
19 | 2 R13 R17 4.53K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF4531V
20 | 1 R14 210 Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF2100V
21 | 2 R15 R25 20 Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF20R0OV
22 | 2 R18 R28 84.5K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF8452V
23 | 2 R19 R29 11.8K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF1182V
24 | 1 R21 6.65K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF6651V
25 | 2 R22 R26 11.8K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF1182V
26 | 2 R23 R27 8.45K Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF8451V
27 | 1 R24 210 Thick Film, 0603,1/10W,1% Panasonic ERJ-3EKF2100V
28 | 2 J111 J211 jumper This is a simple jumper
29 | 1 U1 IR3892 PQFN 5x6mm International IR3892MPBF
Rectifier
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vcc/LDO=5.3V, Vout;=1.8V, Vout,=1.2V, lo,= 10,=0-6A, Room Temperature, No air flow

Tek  Run Sample thas ttons Tek  Run Sample 4.!:55 —mt-cra

J Position Cha Position
a00% | PGoodZ _ oo |
b ey
Scale Chd Scale
4.0ms [ 2.0%
ouit 1
" ;
YouZ
PGood1
o
Chi  SO0mV  Bw  Chz  S00mV  Bw M40ms 2500MSk  400nske o S00mv  Bw  Ch2 S00mY  Bw M 4Oms2S0MSE  40.0nsk
Ch3 2o By Chd 20¢ By A Ch1 s 180mY Ch3 S0y By Chd 20v By A Ol s 180mY

Fig. 7: Start up at 6A Load (Note 1) Fig. 8: Start up at 6A Load (Note 1)
Ch,:Vout,, Ch,:Vout,, Ch;:Vee/LDO, Ch,:Vin Ch,:Vout,, Ch,:Vout,, Ch;:PGood,, Ch,: PGood,

Tek  Run _ Sample 17 heas T i i m Tek _Run Sample 1o i i e i m

Curs1 Pos Curs1 Pos
1.62¢ 1.05Y
Your1 T Curs2 Pos [ Curs2 Pos
18V 1.2
v1 152v [ V1 105
,‘ v2 158Y vz 12v
v 2800mv [ &Y 1500my
s

PGo0d1 PGood2 .
b vow2
T e b= Enale2 “
[ nv.-ﬂ

Ch1  SOOmY  Ew M 2.0ms 250MSkE  40.0nsipt ch2  S0O0mY  Bw M 2.0ms 25.0MSS  40.0nst
Ch3 zov Bw Chd 20y Bw A Cha r 188Y ch3  zov By Chd 20V Bw A Chd s 188Y

Fig. 9: Start up with 1.52V Prebias, 0A Load Fig. 10: Start up with 1.05V Prebias, 0OA Load
Ch,:Enable; Ch,:Vout, Ch,:PGood;, Ch,:Enable, Ch,:Vout, Ch,:PGood,

Tk Stopped 14383 Aogs Tek Stopped 64026 Acgs _—1
- Bulions Y VGUET Buttons.
High Ref Ch2 Position
80.0% i -2.0div
H Low Ref N 4 N e, TR e G | ch2 Scale
i "
20.0% 4 4 4 “| 10.0my
-[FreaiCl) 6287k ol i w e budl Peekicn) 11amy
“reatz)  ezezik Youd Pircar semt
! Unstable:
1 - histogram
! T [ lPrascz,c1) 17ae°
|t [ nstable
swe [ I ) histogram
‘ i
T i
- - = =
i | f— AR - E—
o1 sov Tz sov M400ns 12565/ B00pSKX Chl 100V 4 Bw  Chz 100w % Sw  M10ysSOOMSE  20nskt
AChl s ZBY A Chl s 34mY

Fig. 11: Inductor switch node at 6A load / Channel Fig. 12: Output Voltage Ripple, 6A load/channel (Note2)
Ch;:SW,, Ch,:SW, Ch,: Vout,, Ch,: Vout,
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vcc/LDO=5.3V, Vout;=1.8V, Vout,=1.2V, lo,= 10,=0-6A, Room Temperature, No air flow

Tek  Run Sample 1 Acgs Tek  Run Sample 1 hcgs

Buons, M Butcns
Position Ch4 Position
50.2% VouT 3.0y
Scale “ o & g Chd Scale
10.0ms 5.04
chi SO0’ B Chz  S00mY M 10.0ms 25MSk 400nsit Chi S00mY By th2  500mY M 10.0ms 25MSk  400nshot
Ch3 2oy By Chd S04 Q Bw AChl s 101V Ch3 i By Chd S5.0A Q By A Ch2 7101
Fig. 13: Short Recovery Fig. 14: Short Recovery
Ch,:Vout,, Ch,:Vout,, Ch;:PGood,, Ch,:lout;, Ch,:Vout,, Ch,:Vout,, Ch;:PGood,, Ch,: lout,
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vcc/LDO=5.3V, Vout;=1.8V, Vout,=1.2V, Room Temperature, No air flow

Tek

2+

Tek  Preview Single Seq 1 Acgs

Yout1

tHI VZD Omr\r‘ » é\i« )

Stopped 95 Acqs

Yout1

[ lout1

Chd 204 Q Bw

-&‘m\ Tek __Preview Single Seq

Ch1 Position
2.95div

Ch1 Scale

20.0m¥y

fout

4

Ch1 200mY % Bw
Cché 204 Q Bw

M100ps 25655 400psipt
44

A Chd r 50

Chz  S00mY  Bw

fou

chl

M 100ps 250MSk
A Chd s 5044

200mY v Bw

4ot

Ch1 Position
1.0div

Ch1 Scale

20.0mY

Pk-PK(C1) 79.2mY
40.0mY

Mar(C1)

Min{C1) -39.2mY

1 Acgs

-a;na

Bty

Ch1 Position
1.0dy

Ch1 Scale

20.0my

Chd

Fig. 15: Transient Response of channel1
4.2A-6.0A (70-100%), Ch,:Vout, , Ch,:Vout,, Ch,:

lout,

204 Q Bw

M100ps 25655 400psht

A Chd \ 5044
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vcc/LDO=5.3V, Vout;=1.8V, Vout,=1.2V, Room Temperature, No air fl

ow

Tek Run  Sample 207 dts _
Ch2 Position
2.0div
Youtz Ch2 Scale
20.0mYy
IPk-PK{C2) B5.6mY
Max(C2) 31.2mY
Vougl
mmmwm —
lout2
;‘{*
Ch1  SO0MY  Bw  Ch2  200mY % Bw  M100ps250MSA  4.0nsipt
Chd 2104 Q By A Chd r 5084
Tek  Stopped 9 Aoigs -B\l?mj‘ Tek  Stopped Smglesveq 1 Acgs —3“3‘3
Ch2 Position Ch2 Position
2.0div 2.0div
Vour2: Ch2 Scale Yourz Ch2 Scale
20.0my 20.0my
lou2 lout2
4+ 4+
Ch2  200mY % Bw M 10.0ps 2 5GSHK 400psiot Ch2  200mY % Bw M 10.0ps 25GS5 400psht
Chd 204 Q By & Chd 7 5084 chd 204 Q Bw A Chd4 + 5084
Fig. 16: Transient Response of channel2
4.2A-6.0A (70-100%), Ch:Vout, , Ch,:Vout,, Ch,: lout,
Note1: Enable is tied to Vin via a resistor divider.
Note2: Vo ripple signal is taken across C125 and C225 capacitors.
11
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Bode Plot, Channell
Vin=12.0V, Vcc/LDO=5.3V, Vout,=1.8V, Vout,=1.2V, lo,= l0,=6A, Room Temperature, No air flow

40+ —200
N ;{/ﬂ f -
20 100
% 10 _:_ . E 50 -
= of = LI
o F G r
=10+ 50
-20 g 100
-30+ 150
40f 1200
103 10¢ 10%
fiHz
BN TR1: Mag(Gain) SR TR2: Unwrapped Phase(Gain)
Frequency Trace1 Trace2
Cursor 1 96.285 kHz 0.000 dB 56.180°
Cursor 2 317.813 kHz -13.731 dB 0.000°
Fig.17: Bode Plot of CH1 at 6A load: Fo = 96.3 kHz; Phase Margin = 56.2°; Gain Margin = 13.7dB
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Bode Plot, Channel2
Vin=12.0V, Vcc/LDO=5.3V, Vout,=1.8V, Vout,=1.2V, lo,= l0,=6A, Room Temperature, No air flow

40+ —200
TN i
20 - - Z100
m 10£ Q‘ s =50
- 3 -
= 0§ 0 I
o F G r
-0+ 50
20+ _3. 100
30+ 1.150
40f 1200
103 104 10%
fiHz
BN TR1: Mag(Gain) SR TR2: Unwrapped Phase(Gain)
Frequency Trace1 Trace2
Cursor 1 97.002 kHz 0.000 dB 53.985°
Cursor 2 310.212 kHz -13.423 dB -113.687 1
Fig.18: Bode Plot of CH2 at 6A load: Fo = 97.0 kHz; Phase Margin = 54.0°;, Gain Margin = 13.4dB
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0-6A, Room Temperature, No air flow

low), lo,

1.8V, Vout, is disabled (EN2

5.3V, Vout,

12.0V, Vcc/LDO

Efficiency and Power Loss of channell
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Fig.19: Efficiency and power loss vs. load current for channel1 (Vout, = 1.8V)
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1.2V, lo,=0-6A, Room Temperature, No air flow

low), Vout,

5.3V, Vout, is disabled (EN1

12.0V, Vcc/LDO

Efficiency and Power Loss of channel2
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Fig.20: Efficiency and power loss vs. load current for channel2 (Vout, = 1.2V)
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Thermal Image
Vin=12.0V, Vcc/LDO=5.3V, Vout,=1.8V, Vout,=1.2V, lo,= l0,=6A, Room Temperature, LFM=100

522

493

46.4

437

350

324

295

266
230

Fig.21: Thermal Image at lo,=lo,=6A load
IR3892 = 73.4°C
Inductor_Ch1 =41.1°C
Inductor_Ch2 =40.6°C
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& Common
M
E DIMENSIONS MILLIMETER DIMENSIONS INCH
| MIN, NOM, | MAX MIN, | NOM, [ MAX
A 0.85 090 | 095 | 0.034 | 0,036 | 0,038
A3 0.203 REF. 0.008 REF.
3] 0.15 020 | 025 | 0.006 | 0.008 | 0,010
D 4,90 5.00 510 | 0193 | 0,197 | 0,201
E 5.90 6.00 610 | 0,233 0237|0241
De| 3.26 331 | 336 | 0129 | 0131 [ 0133
E2| LS50 155 1.60 | 0,060 | 0.062 | 0,063
D3| L20 1.25 1.30 | 0.048 | 0.050 | 0.052
E3| 077 0.82 | 0.87 | 0,031 | 0,033 |0.035
D4 143 148 | 1.53 | 0.057 | 0,059 | 0.061
E4] 192 1.97 202 | 0076 | 0.078 | 0.080
e 0.50 BSC 0.020 BSC
L 0.35 0.40 | 045 | 0.014 | 0.016 | 0.018
Ll 046 051 | 056 0,019 0.021] 0.023
19 1 22
) ‘ ] CJ =
) -
17 24
] C
16 | .
5 T 1 28
D g
14 27
S ey SRR B M
12 ) ] z¢
n[J ] 30
10 [ —_ &
/ nnonllnnns
9 8 7 6 5 4 3 2 1

; 2 3
;‘/ PIN 1 INDEX AREA

O nMnmna

2 3

WD TOLERANCING CONFO TO ASME Y1 1
DIMENSION MILLIMETE ONWE ED Ik
‘IE NOT NECE ARIL EX T

In’rerno’rionol
TI<2RRectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information
Data and specifications subject to change without notice.

7/17/2013

17



‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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