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SupIRBuck™

USER GUIDE FOR IR3847 EVALUATION BOARD

DESCRIPTION

The [IR3847 is a synchronous buck
converter, providing a compact, high
performance and flexible solution in a small
5mmx6mm QFN package.

Key features offered by the IR3847 include
internal Digital Soft Start, precision 0.6V
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, true differential
remote sensing and pre-bias start-up.

BOARD FEATURES

*V,, =+12V (+ 13.2V Max), No Vcc required.
Vo = +0.95V / +1.0V @ 0-25A

* F=600kHz

* [ =0.215uH

A thermally compensated 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.

This user guide contains the schematic and bill
of materials for the IR3847 evaluation board.
The guide describes operation and use of the
evaluation board itself. Detailed application
information for IR3847 is available in the
IR3847 data sheet.

® C,,= 4x22uF (ceramic 1206) + 1x330uF (electrolytic)

® C,u,=6x22uF (ceramic 0805) + 11x47uF (ceramic 0805)
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CONNECTIONS and OPERATING INSTRUCTIONS

A well regulated +12V input supply should be connected to VIN+ and VIN-. A maximum of 25A load should
be connected to VOUT+ and VOUT-. The inputs and output connections of the board are listed in Table I.

IR3847 needs only one input supply and internal LDO generates Vcc from Vin. If operation with external Vcc
is required, then R33 should be removed and external Vcc can be applied between Vcc+ and Vcece- pins. Vin
pin and Vcc pins should be shorted together for external Vcc operation by installing R35.

This version of the demoboard was built with a previous revision of the IR3847 for which Vp was pin 14 and
Vref was pin 15. However, in the new revision, these pins have been interchanged in order to allow easier
bypass of the Vref pin. The consequence of this is that the Vp input on the board should be considered Vref
and the Vref input on the board should be considered Vp.

The board is configured for remote sensing. If local sense is desired, R8 should be uninstalled and R16
should be installed instead.
External Enable signal can be applied to the board via exposed Enable pad and R18 should be removed for

this purpose.

Connection Signal Name
VIN+ Vin (+12V)
VIN- Ground of Vin
Vout+ Vout(+0.95/+1.0V)
Vout- Ground for Vout
Vce+ Vce Pin
Vcce- Ground for Vcc input
Enable Enable
PGood Power Good Signal
AGnd Analog ground

LAYOUT

The PCB is a 6-layer board. All of layers are 2 Oz. copper. The IR3847 and most of the passive
components are mounted on the top side of the board.

Power supply decoupling capacitors and feedback components are located close to IR3847. The
feedback resistors are connected to the output of the remote sense amplifier of the IR3847 and are
located close to the IR3847. To improve efficiency, the circuit board is designed to minimize the length

of the on-board power ground current path. Separate power ground and analog ground are used and
may be connected together using a 0 ohm resistor at one of three possible locations. It is preferred to
use one of R43 or R44.
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LAYOUT

The PCB is a 6-layer board. All of layers are 2 Oz. copper. The IR3847 and most of the passive
components are mounted on the top side of the board.

Power supply decoupling capacitors and feedback components are located close to IR3847. The
feedback resistors are connected to the output of the remote sense amplifier of the IR3847 and are
located close to the IR3847. To improve efficiency, the circuit board is designed to minimize the length
of the on-board power ground current path. Separate power ground and analog ground are used and

may be connected together using a 0 ohm resistor at one of three possible locations. It is preferred to
use one of R43 or R44.
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Schematic for Transient Load set up

—< vout

ExtLoadCtrl

-

R36 1 cas R53 b7
N/S U2 lN/S gas BAS40-02V ML
s L IRF6721 N/S
vs Vs =

IN ouT2
N/A  OUT1

1
2
R39 cao | GND GND
10K N/S
MIC4452/S08 N/S

Optional transient load circuit

Vo_R_P
‘ ‘ Vout ‘

l‘C47 C58
R54 D6

BAS40-02V

|

059 ceo cél cez ceslcszs c63
Nis | NIS NIS N/S N/S N/S N/s | Nis | NIS
I1-Monitor
Vo_R_N
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Bill of Materials

Iltem Quantity Part Reference Value Description Manufacturer Part Number

1 4 C2C3C4C5 22uF 1206, 25V, X5R, 20% Murata GRM31CR61E226KE15L

2 1 c1 330uF | SMP E'ecrog’é'oz Fsize, 25V, Panasonic EEV-FK1E331P

3 5 Clésgzésg’% 0.1uF 0603, 25V, X7R, 10% Murata GRM188R71E104KA01D

4 1 Cc8 2200pF 0603, 50V, X7R, 10% Murata GRM188R71H222KA01D

5 1 C11 56pF 0603, 50V, NPO, 5% Murata GRM1885C1H560JA01D

C15C16 C17 C18
6 11 C19 C20 C40 C41 | 47uF 0805, 6.3V, X5R, 20% Murata GRM21BR60J476 ME15L
C42 C43 C44

7 6 ggé ggg ggg 22uF 0805, 6.3V, X5R, 20% Murata GRM21BR60J226ME39

8 1 C26 6.8nF 0603, 50V, X7R, 10% Murata GRM188R71H682KA01D

9 2 C10 C48 100pF 0603, 50V, NPO, 5% Panasonic C1608C0G1H101J

10 1 L1 0.215uH| 0.215uH, DCR=0.29mohm Cyntec PCDC1008-R215EMO
11 1 R1 3.74K 0603,1/10W,1% Panasonic ERJ-3EKF3741V

12 1 R2 4.02K 0603,1/10W,1% Panasonic ERJ-3EKF4021V

13 1 R3 6.81K 0603,1/10W,1% Panasonic ERJ-3EKF6811V

14 1 R4 130 0603,1/10W,1% Panasonic ERJ-3EKF1300V

15 1 R6 20 0603,1/10 W,1% Vishay/Dale CRCWO060320ROFKEA
16 1 R9 39.2K 0603,1/10 W,1% Panasonic ERJ-3EKF3922V

17 6 RR flRsz 4RRl§3 0 0603,1/10 W,5% Vishay/Dale CRCWO06030000Z0EA
18 1 C39 1uF 0603, X5R, 25V, 20% TDK C1608X5R1E105M
19 1 C66 10uF 0603, X5R, 10V, 20% TDK C1608X5R1A106M
20 1 R15 20K 0603,1/10 W,1% Panasonic ERJ-3EKF2002V

21 4 R17 R29 R39 C52 | 10K 0603,1/10 W,1% Panasonic ERJ-3EKF1002V

22 1 R18 49.9K 0603,1/10 W,1% Panasonic ERJ-3EKF4992V

22 1 R19 7.5K 0603,1/10 W,1% Panasonic ERJ-3EKF7501V

23 3 R22 R23 R24 0.51 0805, 1/4W, 5% Panasonic ERJ-6BQFR51V

24 1 R26 1K 0603,1/10 W,1% Panasonic ERJ-3EKF1001V

25 1 R27 53.6K 0603,1/10 W,1% Panasonic ERJ-3EKF5362V

26 2 R30 R31 0 1206,1/4 W, 5% Yageo RC1206JR-070RL

27 1 R32 34K 0603,1/10 W,1% Panasonic ERJ-3EKF3402V

28 1 R38 0.02 1206, 1/2 W, 1% KOA Speer UR73D2BTBK20LOF
30 1 R53 845 0603,1/10 W,1% Panasonic ERJ-3EKF8450V

31 1 R54 634 0603,1/10 W,1% Panasonic ERJ-3EKF6340V

32 2 D6 D7 Schottky Diode Vishay BAS40-02V-G-08

33 1 M1 DirectFET International Rectifier IRF6721

34 1 M3 N-CH 25V 680mA SOT-23 Fairchild Semi FDV303N

35 1 Jumper PLUG 40 PS(?I%DBL ROW Omron Electronics Inc. XG8W-4041-ND

36 2 Vin+ Vout+ RED SCREW TERMINAL Keystone Electronics 8199-2

37 2 Vin- Vout- BLACK SCREW TERMINAL Keystone Electronics 8199-3

38 1 Ul IR3847 IR3847 5mm X6mm International Rectifier IR3847

39 1 U2 IC DRI\QIEDRE'\ggg'I:ClZA LO Micrel MIC4452YM TR
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, V0=0.954V, 10=0-25A, 600kHz, Room Temperature, no airflow

Tek- Run Sample 2#\079 . Tek- Run I m\; ‘ METS _
[ ' ' ' ' Gh2 Position [ ' ' ' ' Gh2 Position
3.0y o -3.0diy
: Ch2 Scale : Gh2 Scale
e | B IV
. T T SRR PR SR
Chi 20 By Che 2.0y Eny Tl 4.0rng 12.5MSk 80.0nAut Chi 204 By Chz 20 By 1 4.0z 125M54 80.0nsht
Ch3 zov B Chd 20v = & Chi1 ~ TE0mY Ch3 oy By Chd oy B & Chi - 7E0mY
Fig. 2: Start up at 25A Load Fig. 3: Start up at 25A Load,
Ch,:V,,, Ch,:V,, Ch;:PGood, Ch,:Enable Ch;:V,,, Ch,:V,, Ch;:PGood,Ch,:V,
Tek- Slnnpeln Single Sleu : 1 Ac‘?s . . S Tek Stnppelﬂ 445?|2 A5 S

] Gurs1 Pos E

= T B 85601 1

r : Curs2 Pos E

[ ot } I | o20my | 1

r N r ] N1 896 .0y Jre-pricn) 8.8my

Nz 952 O i
e L. —] & a6 0rni
1 1 Il i I IR R R B I B I I A I R AR
| | | ! I R e |
EII\I\\I\ TR R R FREE SURTE FUTY PN DRI
Che 200reY By Tl 4.0rng S0.0MSS 20.0mzAut Chi 10.0mmY % By Tl 1.0ps SOOMISS 2.0nspt
A Chz s a00mY A Ch2 s B4.0mY

Fig. 4: Start up with 0.859 V Pre Bias , OA Load, Ch,:V, Fig. 5: Output Voltage Ripple, 25A load Ch;: V,

Tek Slnnpeld - : EDEEIAAnqs = G Tek  Run ; M\e‘ : METS : + s

F | cnz Position 1 Position
E + B -2 1div E + B 30.0%
I . . 1 Ch2 Scale I T B Scale
oo + B 5.0 [ vou T 10.0ms

Jrrenica)y  ssek:

Chz  5.0¢ I 400ns 1.25G5% 00psht chi SO0y By M 100rns S.OMSsE  200nsket
A Chz - 20v 1.0v

Chd 108 Q B A Timeour Chd

Fig. 6: Inductor node at 25A load Fig. 7: Short (Hiccup) Recovery
Ch,:LX Chy:Vg. Chy=lo
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vo=1.0V, 10=0-25A, 600kHz, Room Temperature, no airflow

Tek- Run Sample ::‘Ac?s Tek- Run I "a‘g'm_!ﬂe ‘ METS
Gh1 Position Gh1 Position
] 3.0y -, -3.0diy
: Ch1 Scale : Gh1 Scale
] 20V ] a0v
o b b b by T b by by b L ol b by T b by b By
chi 2y B cha  20¢ By M 4.0ms SO.OMSS 20 0nshot chi 2y By Ch2 2y By M 4.0ms SOOMSE  20.0nshe
ohi  zOv B chd 2V B & Chi o &00mY chi oz B chi  ziov Bi & Chi o E00mY
Fig. 8: Start up at 25A Load Fig. 9: Start up at 25A Load,
Ch,:V,,, Ch,:V,, Ch;:PGood, Ch,:Enable Ch;:V,,, Ch,:V,, Ch;:PGood,Ch,:V,
Tek_ Stnppelm Single Sleu : 1 Ac‘?s I S Tek Smppeln : zxﬂglz [ . I . . S
] Gurs1 Pos T E Gh1 Position
I ot T - a00.0mYy T ] 320 0mediv
‘ou 1 T ]
r i Curs2 Pos T B Ch1 Scale
il - : | | : : T : : b QLRI
. . i . 1 wvi: so0ome . . I . . Jpeepricy 9.8my
n 1w 10v 1
P Lo - av: o000me
i et | i PN ST BT I AN AU SN AR
} H- } } L T NI I o o
o b b b by T b b by o b L il I
chz  200mN By M 4.0ms SO.OMSE 20 Onshot chi 10.0mY % Buy M 1.0ps SOOMSS 2.0nskpt
A Ch2 » 9B4mY A Chl s 18l

Fig. 10: Start up with 0.90 V Pre Bias , OA Load, Ch,:V, Fig. 11: Output Voltage Ripple, 25A load Ch;: V,

Sarriple
T+

Tek Slnnpeld - : nﬁ\c?s ; G Tek  Run ; ‘ : : ; v S
E Position r E ] Position
= T B 20.0% = -+ B 80.0%
i Scale r T B Scale
r T E 00.0n [ o -+ 10.0ms
| . . Jrreqicz)  s98.0kHz s ]
Cooosi.... . r. ] [
. . ] . H
1 H
} } |====HH}:\:}= HH =+ 1 =+ - }
l | | J
| ‘ i
, T -] o -
[ . . e L . ]
= i - s il = e SEREE CEEEEEEREEY EEEEEEES ot SRR “
ol b b by T b e b b 01 PP NP PP I IS WP IR IV I I
chz  sa0v I 400ns 125654 00psht chi SO0y L) M 100rns S.OMSsE  200nsket
A Ch2 «» 18Y Chd 10V @ Bw A Timeout Che 1oy

Fig. 13: Short (Hiccup) Recovery
Chy: Vg Chy=lo

Fig. 12: Inductor node at 25A load
Ch,:LX
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, V0=0.954V, lo=2.5A-12.5A, 600kHz, Room Temperature, no air flow

T8k.$m.p.pe|d.... ....Y..Hi‘?lp'.cqsu LN B O e e e B e Buttons

Ch2 Position
2.0diy

Ch2 Scale

20.0mY

pk-pricz) 29 6my

ManlC2) 128y

Min(C2) B B

Chi Z00rmY b B I 100 ps S00MS /s 2 0nzfat
Chd S0.0rnY By A Cha o 100mY
Tek  Preview 0 Acos Tek  Stopped 364 AGos

R e VAL T L T e e Euttans e B e, 0 I Euttons

Gurs1 Pos F . . . s . ] Gurs2 Pos
e 1 B e T SR (U 21
r . . T ] Curs1 Pos r . . . T . ] Curs2 Pos
C . . T - 13.2mY C . . . T . - 4.8
[ . . T t1: -800ne = ' . . T . 1 o =00me
L . . 1 2 ESEns L . . . 1 . 1 w2 seans
L T s 1456ns L T 0w esans
L . . 4 e 6 560MHz o . . B 4 . 4 T &.01MHz
o . . E Y1 13.2my E . . . B . E W1 13.2my
r T B W2 B4EmY r T B W2 B4EmY
L e A T T ] e 516y e e T T e e ] e 516
7..‘.“.‘.,‘.”,‘..‘“.‘77‘.‘..‘.H.‘..‘.“.‘.’awm-3544ka A ] v 31001k
Coow o B L Coow oo \\;'_;
........ e by b e M by b ey 10 o e b e b e e b by 1yl

MB00ns 25655 400pskt MB00ns 2 5655 400pskt
Chd  Z00mY  Bw A Chd s 40.4mY Chd  200mv  Bw & Chd ~ 40.4my

Imon is measured across a 20 mOhm resistor.

Fig. 14: Transient Response, 6A to 11A step (16A/us)
Chy: Vo
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vo=1.0V, lo=6A-11A, 600kHz, Room Temperature, no air flow

T Soped Singloeq Tk e =

Ch2 Position
2.0div

Ch2 Scale

20.0mY

pkepricz) 33 6my

ManlC2) 14 4rmY

Min(CZ) 19z

o e b b b T b b b by
Chi Z00mmY b B I 100 ps S00MS /& Z Onzfat
Chd S0.0rnY By A Chd r S530mY
LT T T T e B wsws
F 1 Gurs2 Pos F . . . - s . ] Gurs2 Pos
- 7 o s | N S & o mee |
r . . . ] ] Curs2 Pos r . . . X T . ] Curs2 Pos
C . . . ] o B0 4mY L . . . X T . - 4.8
[ . . . 1 1 o 114ane [ : . X T . 1 o 48ne
. . . 4 4 [ 84 0ng L . . . 5 4 . B 2 816ns
L s v9ans L T 0w egans
L . . . 4 e 5.04MHz L . . . 5 4 . 4 T &.01MHz
o . . . 4 E W1 132my E . . . - + . E W1 13.2my
r 1 B W2 B04mY r T B W2 B4EmY
PPN RPN M U SRR /PR | PUTEITI A ST S ATAra SRS ATRr Ly i ey

Mo BrZmy T T 40 516mY
A e e e ] it 3387RYS PR ] st 3100TRYS
- . . B | - . . . g -+ . B
S | P |

........ T
Ch4 20 0mY = 2" EE“UV\j ZS?SEZSHJ;SV A00pekt Ch4 20 0mY = 2" Eﬁﬂﬂni Zﬂsﬂﬁdsnﬁs\’ A0pskt
Imon is measured across a 20 mOhm resistor.
Fig. 15: Transient Response, 6A to 11A step (16A/us)
Chy: Vo
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TYPICAL OPERATING WAVEFORMS
Vin=12.0V, Vo=0.95V / 1.0V, l0=0A-25A, 600kHz, Room Temperature, No air flow

Frequency 13539 kHz
tagnitude -0.00 dE
Phase 5254 deg

I A R e S S IR
|

| .||‘H
- b FATA

0 e | |
\ 0 |

Freguency 118.01 kHz
kagnitude -0.00 dB
FPhaze BZ.66 deg

Fig. 16b: Bode Plot at Vout = 1.0V and 25A load: bandwidth of 118.0 kHz; phase margin = 52.7 degrees
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0A-25A, Room Temperature, no air flow

0.95V, lo
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TYPICAL OPERATING WAVEFORMS
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Fig.18: Power loss versus load current
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Fig.20: Power loss versus load current
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THERMAL IMAGES
Vin=12.0V, V0=0.95V/1.0V, lo=0A-25A, 600kHz, Room Temperature, No airflow

Fig. 21a: Thermal Image of the board at Vout = 0.95V and 25A load
Test point 1 is IR3847: 69.5°C
Test point 2 is inductor: 56°C

T .

Fig. 21b: Thermal Image of the board at Vout = 1.0V and 25A load
Test point 1 is IR3847: 71.7°C
Test point 2 is inductor: 58.5°C

5/22/2012 i i
Confidential 14

This evaluation board is a preliminary version meant for the engineering evaluation of the IR3847. Based on the results of the
continuing evaluation, this board can evolve and change without notice



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

