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User guide for EVAL_3826 evaluation board

About this document

Scope and purpose

The IR3826 is a synchronous buck converter, providing a compact, high performance and flexible solution in a
small 5mm X 6 mm Power QFN package.

Key features offered by the IR3826 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, and pre-bias start-up.

Output over-current protection function is implemented by sensing the voltage developed across the on-
resistance of the synchronous 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 IR3826 engineering evaluation board. The
guide describes operation and use of the evaluation board itself. Detailed application information for IR3826 is
available in the IR3826 data sheet.

Intended audience

This document is intended as a guide for design engineers evaluating IR3826 performance with EVAL_3826
engineering demo board.
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1 Board information
1.1 Board features
Vin=+12V

Vout=+1.2V@0-23A

Fs=600 kHz

L=215nH (10.1 mm x 7.8 mm x 7.3 mm, DCR=0.29 mQ)

Cin=8x22 uF + 1 x 10 uF (25V, ceramic 0805) + 1 x 330 uF (25 V, electrolytic, optional)

Cout=10 x 47 UF (6.3 V, ceramic 0805)

1.2 Connections and operating instructions

IR3826 demo board requires a single +12 V for the input power and can deliver up to 23 A load current. The
operation modes and OCP limits can be selected through jumpers.

Table1 Connections

Label Descriptions

Input PVIN Connect input power (+12 V) to this pin
GND Return of input power
PVi,, GND | Sense pins for the input voltage

Output VOUT Vout (+1.2 V), connect a load (23 A max) to this pin
GND Return of Vout

Vout, GND Sense pins for the output voltage

Enable ENABLE Connect a scope probe to this pin to monitor Enable Signal

GND Or, an external Enable signal can be applied to this Pin to overdrive the on-board
Enable signal
oCP VCC Used to set different OCP limits.
Limits ILIM Connect ILIM to VCC: highest OCP limit
GND Leave ILIM floating: medium OCP limit
Connect ILIM to GND: lowest OCP limit
BODE A
5 For bode plot measurement.
PGood PGOOD Connect a scope probe to this pin to monitor Power Good Signal
GND GND
Vsns Vsns Connect a scope probe to this pin to monitor Vsns Signal
GND GND
Vce Vee Standard demo board is configured to use the internal LDO. Connect a scope
GND probe to this pin to minitor the output of the internal LDO.
User Guide 2 0f 24 Rev 1.3
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1.3 Layout

The PCB is a 6-layer board (3.0”x3.0”) using FR4 material. Top and bottom layers use 1.5 oz copper and inner
layers use 2 oz. copper. The PCB thickness is 0.062”. The IR3826 and other major power components are
mounted on the top side of the board.
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Figurel Top and bottom view of IR3826 evaluation board
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1.4 PCB Layout

Figure 2 Top layer
Figure 3 Bottom layer
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Figure 4 Mid layer 1
Figure 5 Mid layer 2
User Guide 50f24 Rev1.3

2018-07-
15



o~ _.
EVAL_3826 P1V2 user guide Infineon
User guide for EVAL_3826 evaluation board

Board information

Figure 6 Mid layer 3
Figure7 Mid layer 4
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Figure 8 Schematic of the IR3826 evaluation board Vi,=12V,V,=1.2V, Ilomax=23 A
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1.5 Bill of materials
Table 2 Bill of materials
. Part ...
Item | Quantity Value Description Part Number Manufacturer
Reference
CAP CER 160 PF 50V 5%
1 1 C1B 160 pF NPO 0402 GRM1555C1H161JA01D | Murata
CAP CER 8200 PF 25V
2 1 CIB 8200 pF 10% X7R 0402 GRM155R71E822KA01D | Murata
CAPCER2.2uF 16V 10%
3 1 C3B 2.2 uF X5R 0603 GRM188R61C225KE15D | Murata
CAP CER 1 pF 25V 10%
4 1 C5B 1uF X5R 0402 GRM155R61E105KA12D | Murata
C6B,C26B, CAP CERO0.1 uF 25V 10%
5 3 C33B 0.1 uF X7R 0402 GRM155R71E104KE14J | Murata
CAP CER4.7TuF 16V 10%
6 1 C7B 4.7 uF X5R 0603 GRM188R61C475KAAJD | Murata
CAP CER 1000 PF 16V
7 1 CSB 1000 pF 10% X7R 0603 GRM188R71C102KA01D | Murata
CAP CER 2200 PF 50V
8 1 C10B 2200 pF 10% XTR 0402 GRM155R71H222KA01D | Murata
C11B,C12
B,C13B,C1
) ’ [0)
9 8 4B,C15B,C | 22 uF )((Z:RPOC;OR;H WF25V20% GRM21BR61E226ME44L | Murata
16B,C17B,
C18B
C20B,C21
B,C22B,C2
3B,C24B,C CAP CER 47 uF 6.3V 20%
10 10 25B,C27B, 47 uF X5R 0805 C2012X5R0J476M125AC | TDK
C28B,C29
B,C30B
CAP ALUM 330 pF 20% 25 .
11 1 C34B 330 uF V SMD EEV-FK1E331P Panasonic
CAP CER 10 uF 25V 10%
12 1 C36B 10 pF X5R 0805 GRM21BR61E106KA73L | Murata
INDUCTOR, 215 nH, 10.1
13 1 215nH | x7.8x7.3 mm,0.29 HCB1075N-211 Delta
L1B mohm, SMD
RES2.61 KOHM 1/10 W .
14 1 R1B 2.61k 1% 0402 SMD ERJ-2RKF2611X Panasonic
RES39.2 KOHM 1/10 W .
15 1 ROB 39.2k 1% 0402 SMD ERJ-2RKF3922X Panasonic
RES49.9 KOHM 1/10 W .
16 2 R3B.RS5B 49,9 k 19% 0402 SMD ERJ-2RKF4992X Panasonic
User Guide 8of24 Rev1.3
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RES7.50 KOHM 1/10 W .
17 RAB 7.5k 1% 0402 SMD ERJ-2RKF7501X Panasonic
RES 0.0 OHM 1/10 W 0402 .
18 RGB,RSB 0 SMD ERJ-2GEOROOX Panasonic
R10B,R12
’ RES4.22 KOHM 1/10 W .
19 B,R13B,R1 | 4.22k 1% 0402 SMD ERJ-2RKF4221X Panasonic
4B
RES 100 OHM 1/10 W 1% .
20 R11B 100 0402 SMD ERJ-2RKF1000X Panasonic
RES 20.0 OHM 1/16 W 1% .
21 R15B 20 0402 SMD CRCWO040220ROFKED Vishay Dale
Integrated Buck .
22 UlB IR3826 Regulator PQFN 5x6mm IR3826 Infineon
User Guide 9o0f24 Rev1.3
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2 Typical operating waveforms

Vin=12.0V, V,=1.2V,1,=0-23 A, Room Temperature, no airflow
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Qe 2.0vdiv 1M By:20.0Mm Stopped x
S 2.0Vidiv 1MQ By:20.0M 5 acqgs RL:50.0k
'- 500mV/div 1Ma By:20.0m Auto  March 14, 2017 16:50:19
Value Mean Min Max St Dev Count  Info
Q&L Min 48.0mv  [48.0m 48.0m -48.0m 0.0 [5.0
@iy max 1.248v 1.2128 1.136 1.248 44.4m |50
Figure 9 Start up at 23 A Load, (Ch;: V,, Ch,: PVi,, Ch3:Pgood ;Chs:Enable)
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Figure 10 Start up at 23 A Load, (Ch;: V,, Chy: PViy, Chs: Pgood s Chat V()
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Figure 11 Pre-bias Start up at 0 A Load, (Chi: V,, Chy: PVi,, Ch3:Pgood ,Chs:Enable)
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d
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166 600 acqs RL:10.0k
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Figure 13 SW node, 23 A load
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GEL) A00mwidiv M0 By I50M AU GE N\ Beamy ] 10.0ms/div 1.0MS!s 1.0psipt
W 2 0vidiv Mo B aaom Stopped 1
Y 6 BogE RL:100K
Valus Moan Min Max 51 Dow Count Info At March 2817 183mE
GELY Min -502.0mv  [60.033334m [502.0m  [§16.0m  [M8Em  [B0 :
Q8L Max* 1.264v 12933334  [1.232 1.44 79.3m 0.0
Figure 14 Short circuit (Hiccup), (Ch;: V,, Ch3:Pgood)
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Figure 15 Short circuit (Hiccup) recover, (Ch;: Vo, Ch::Pgood)
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&L Min* 31.2mv |-31.119019m [-32.0m -30.4m 358.5p 162.0
&L Max 26.4mv  [26.618244m [25.6m 27.2m 404.6p 162.0
Figure 16 Transient response at 7 A step load current @ 2.5 A/ps slew rate: lo=0A-7A, (Ch,;: V,, Ch,:

l,) Undershoot: -31.2 mV, Overshoot: 26.4 mV
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(&L 20.0mv/div 1, By:20.0M A @\ 17.8a 100ps/div 250MS/s 4.0ns/pt
@& 10.0A/div 500 B:20.0M Stopped
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Figure 17 Transient response at 8A step load current @ 2.5 A/us slew rate: lo=15A-23 A, (Ch,: V,,
Cha: 1), Undershoot: -26.8 mV, Overshoot: 28.4 mV
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Natural Convection, Ta = 25°C
91 -

IR3826 PVin = 12V, fsw = 600kHz, L =215nH, HCB1075N-211
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Figure 18 Efficiency versus load current with natural convection
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IR3826 PVin = 12V, fsw = 600kHz, L =215nH, HCB1075N-211
Natural Convection, Ta = 25°C

4.5

w
w (6]

N

[N
6] N

Power Losses (W)

1 /
0.5

0 T I T T T T T T T T T T T T | | T T T T T T 1
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
lo (A)
—Vo = 1.2V
Figure 19 Power loss versus load current
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IR3826 PVin = 12V, Vo =1.2V, fsw = 600kHz, L =215nH, HCB1075N-211
Natural Convection, Ta = 25°C
1.22
1.215
1.21
> 1.205
)
3 12
>
1.195
1.19
1.185
1.18 T T T T T T T T T T T T 1
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
lo (A)
Figure 20 Load regulation
Mag [B/A] (dB) | IR3826 PVin =12V, Vo = 1.2V, fsw = 600kHz, L =215nH, Co = 10 x 47uF/0805/6.3V, lo =23A, EV108B Phase [B-A] (deg)
40.000 200.000 =
32.000 I 160.000
24,000 [ ] 120.000
16.000 i i 80.000
8.000 S . / 40.000
0.000 I 0.000
-8.000 -40.000
-16.000 V‘ -80.000
-24.000 -120.000
-32.000 \ -160.000
-40.000 : : \ / -200.000 =
1k 10 k 100 k
[ 1
E:el:u oy J;\gia kHz ]ah:;mm J
Figure 21 Bode plot of IR3826 at 23 A load, crossover frequency = 98 kHz, Phase margin = 53°, Gain
Margin =-15 dB
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Figure 22 Thermal Image of the board at 23 A load IR3826 =84 °C, L=61 °C, Amb =25 °C, Natural
convection
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In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may contair
dangerous substances. For information on the type:
in question please contact your nearest Infineor
Technologies office.

Except as otherwise explicitly approved by Infineor
Technologies in a written document signed by
authorized representatives of Infineor
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof car
reasonably be expected to result in personal injury.



