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IR3883
Sup/RBuck’ Synchronous Buck Regulator
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800 kHz FF <A
«  10uA XABIRYERIRERIR
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- {EREIIA
- FRERzh
- DhERIFEEH
- RBEEERBE (0.5/+/-0.6%)
« /RS 3mmx3mm QFN
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= iR

R

B X% IR3883 Sup/RBuck’ B@— AR TEH. T2EmK
HEMEHFT DC/DCIaERS. F_E PWM IEHI23F0
MOSFET f& IR3883 i N — M AT BN RAZER, A
IRHREMAITHER AT, IR3883 RAILBAIIAEM (Easy)
5|2, TEWMEEIEFERBEEBRANFRIFRE,
IR3883 AJTELRFIELL SR (FCCM) TILE, BAITE
BAOAFNBEAZRERERIUT B EBER
HIBERT, IR3883 AIHNKERSEMER, BB
JRAYIRAR IR,

CEEEEMNRIFIIEE, WMRBERsH. NERE560.
IR RARIPFI A KT, AIER S PSR- EFTERY
RFRRT LRI
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« IRSHEMITE

- EFENA

- IBEEMRE

- BRER-ERRE

« HinHEREIREN

&1-1 TWiER
Part Number Package Type Standard Pack Part Number
Form Quantity
IR3883 PQFN3 mmx3 mm Tape and Reel 3000 IR3883MTRPBF
IR3883 Il %l O ? Ifl
-—— PBF —Lead Free
TR —Tape and Reel
M —Package Type

1-1 IR3883 Part Number Configuration Code

FEIEF MR X ESFRXIETS, HTEER, £ CEERTIEX, ATFEFIEFIEREETEHHIR, & CETFRIDEXHERIE FHlEHIE,

IES #5351 infineon.com EZRHHIEXIRZ (FBFIXH) o
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Infineon @ IRage3
Y Sup/RBuck’ Synchronous Buck Regulator
B[
2 &R
V<Vin< 14V
1
=
En/FCCM Vin PVin
Boot j
Vce
T sw gl
PGood PGND 1: }
PGood v - § - (Optional)
o} H
Fb
Gnd PGnd OCSet i
2-1 IR3883 Basic Application Circuit
IR3883 Efficiency @ PVin=12V and FCCM
100
95 ......I'..l.l ''''''''''' .I..'Il..l..l...‘...l...
ettt S
90-.. " ’—.-'-.‘._.-'-'- S -
—_— ". s ’,.’ e D D eEm .~.-.- oo.-o-SV
R R P e
- f . / - == 3.3V
Q ¢/, \ .
c 80 r) ’ /
.G_) '.I. Y/ - e 2 SV
I 1V, |
m ./ - e .1|8V
70 — o] 2V
60 L T 1 1 L] ] L L L] ) L] T T T 1
0.2 04 06 08 1 12 14 16 1.8 2 22 24 26 28 3
lo(A)
2-2 IR3883 Performance Curves
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Infineon IRas83
ST Sup/RBuck’ Synchronous Buck Regulator
3 EE
Vo Vin vce
D I (|
GNDE]—<\7
I '
LDO > VCC
Enable
—FI LDrVin |
—{] BOOT
INTERNAL REFERENCE |22
ov .
SOFT ss Fault PVin ] PVIN
Fault START PWM y
> comp
. <1 ADAPTIVE |pwn - iore
INDUCTORCURRENT | . * GE?JNEHT%R
RIPPLE EMULATOR
;
Vec  HDrVin GATE & » {]sw
DRIVE o L
v ., l J’ 2,1 LoGIC f
POR | DETECTION Faut ) LDrVin LDy §
- ’ — POR
FB[} FE — Fault
EN/ THERMAL > ZerossA +—[] PGND
SHUT-DOWN
FCC = . CONTROL ) FCCM_EN [Zero Cross =
PGood | . | LociC |e > DETECTION
o >
LDrVin
| Current Limit ¢
Control |
<4— por |
[
OCSet
B 3-1 Simplified block diagram
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

51k 53 FHEF SRS A

Y
4 3|53 *RE RS | R EA
PVin PVin PGND PGND
i16 15: {14 13
kN VRN .
n [Ty / Wen
Vin [ 1 _) Y l 12 |:SW
vee |3 11
------- ) Exposed W
....... Pad [
OCset|3 ) (20 [sw
GND '4-:‘3 L ) {‘9 [sooT
FY MY Y Y
EN/ PG Fb Vo
FCCM
E 4-1 Pinout Diagram: PQFN 3 mm x 3 mm (Top View)
®Ra1 S1BI5ER
Pin No. Name Pin Function
Type

1 Vin S Input supply to the internal LDO.

2 Vce S Input bias for the internal control circuitry and driver. Supplied by an internal LDO
or an external Vcc voltage. A 2.2uF ceramic capacitor must be used between Vcc
and the Power ground (PGND).

3 OCSet | Over Current Protection (OCP) limit set point. Three user selectable OCP limits are
available by floating this pin, connecting it to Vcc or connecting it to PGnd.

4 Gnd S Signal ground for internal reference and control circuitry.

En/FCCM I Multifunction pin: (1) Enable pin to turn on and off the IC.
(2) Enable Diode Emulation (DE) Mode operation when En/FCCM voltage is lower
than FCCM stop threshold, or Forced Continuous Conduction Mode (FCCM)
operation, when En/FFCM voltage is higher than FCC start threshold.

6 PGood 0 Power Good status output pin is open drain. Connect a pull up resistor of 50kQ
from this pin to Vcc or an external bias voltage.

7 Fb I Output voltage feedback pin. Connect this pin to the output of the regulator via a
resistor divider to set the output voltage.

8 Vo I Vo sense pin. Connect this pin directly to the output of the regulator to set the
on-time.

9 Boot | Supply voltage for the high-side driver. Connect this pin to the SW node of the
regulator through a bootstrap capacitor.

Datasheet 5 Rev 3.109/07/2021
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

51k 53 FER S| ik A

®Ra1 S1BI5ER
Pin No. Name Pin Function
Type
10,11,12 SW 0 Switch node. This pin is connected to the output inductor.
13,14 PGND S Power Ground. This pin serves as a separated ground for the MOSFET drivers and
should be connected to the system’s power ground plane.
15,16 PVin S Input supply for the power stage.
Exposed - Exposed pad needs to be connected to PGND with PCB layout design. Thermal via
Pad holes can be placed on the exposed pad to aid thermal dissipation.
Datasheet 6 Rev 3.109/07/2021
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@I n eﬂ Sup/RBuck’ Synchronous Buck Regulator

Mg

5 g

5.1 “#a3Y R AKERE (E

BHR 5-1 PRI DRI RS SRS KA LRI, XENANNEIEE, HIAERESEFIEXEREMHE
b FR AR (FAUAS BB 3 BU SR 14 T E 1T REIRAFo

R5-1 I RATER

Parameter Min Max Units Conditions

PVin, Vin, En/FCCM to PGND -0.3 16 Vv 2.3
Vcc to PGND -0.3 6 \' z
Boot to PGND -0.3 22 Vv (DC) >

0.3 24 Vv (AC, 10ns) 2
SW to PGND 0.3 16 Vv (DC) >

-4.0 18 Vv (AC, 10ns) 2
Boot to SW -0.3 VCC+0.3 Vv L
V,, Fb to GND 0.3 6 Vv (DC) 2

-0.3 6.5 \' (AC, 10us) 2
OCSet, Pgood to GND -0.3 6 Vv z
PGnd to Gnd -0.3 0.3 v

SRR

1. BEARFEA 6V,

2. PGND 5|BIF0 GND 5 |BliEZE—#E,

3. BASW T RBEERNBIEE 5-1 FEX 43T R AT EE,

& 5-2 RIIEER

Parameter Value / Units Condition
Junction-to-ambient thermal resistance 6, 40°C/W 4
Junction to PCB thermal resistance 0 _p¢g 6°C/W
Junction to case top thermal resistance 0, _ ¢, 38°C/W
Storage Temperature Range -55°C to 150°C
Junction Temperature Range -40°C to 150°C

Py
4. 0, BBt REEERTSRTHNERASENAR ENE

Datasheet 7 Rev 3.109/07/2021
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IR3883

Sup/RBuck’ Synchronous Buck Regulator

g
5.2 WETERYG
& 5-3 wETERY
Symbol Parameter Min Max Units Condition
PVin Input Voltage Range with External Vcc 2.5 14 Vv 5.3
PVin, Vin Input Voltage Range with Internal LDO 5.5 14 Vv 6.3
Vce Supply Voltage Range 45 55 v 3.
Vv, Output Voltage Range 0.5 v
lo Continuous Output Current Range 0 A
T, Operating Junction Temperature -40 °C
AFEL
5. Vin E##EE Vee, LUBEERER LDO,

6. VinEEZE PVin, & TF PVin=Vin=4.5V-5.5V BB A, Vcc (REPLDO fmHEBIE) AFEREEN. BEEHA
&R LDO T RRIP DB AE R,

5.3 SR

FBRAESEME, XERMEEHET 5.5V<Vin=PVin<14V, 0°C<T,<125°C,

HAMETE Ta=25°C Y38 E,

& 54 ThERFESKE

Symbol | Parameter Test Conditions ‘ Min | Typ ‘ Max ‘ Units

Power Stage

Ras(on)_ Top Top Switch Voot - Vsw= 5.2V, Tj =25°C - 82 106.4 | mQ

Rs(on)_ Bot Bottom Switch Vee =5.2V, Tj =25°C - 26 33.9 mQ
Boot Diode Forward Voltage |lg,,; = 10mA 200 300 mV

Supply Current

lin(standby) Vin Supply Current (standby) | En = Low - 1.8 10 MA

lin(static) Vin Supply Current (static) |En =2V, No Switching - 137 200 HA

linoyn) Vin Supply Current En = High, Fs = 800kHz, - 4.5 5.5 mA
(dynamic) Vin =12V

Soft-Start

SS,. | Soft-Start Ramp Rate | 016 | 02 | 024 [mvips

Feedback Voltage

Veg Feedback Voltage - 0.5 vV
Accuracy 0°C <Tj < 85°C, Vout =0.5V -0.6 +0.6 %

-40°C <Tj < 125°C, Vout =0.5V"-| -1 +1 %

heg Vgg Input Current Vg = 0.5V, Tj =25°C -04 0 +0.4 pA

On-Time Timer Control

Ton On-Time Vi, =12V, V, =1.05V 109 ns

Ton(min) Minimum On-Time V, =12V,V, =0V # 20 50 ns

Datasheet 8 Rev 3.109/07/2021
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IR3883

T Sup/RBuck’ Synchronous Buck Regulator
g
R5-4 SR
Symbol Parameter Test Conditions Min Typ Max | Units
Tott(uin) Minimum Off-Time V=0V, Tj=25°C 240 320 ns
Internal Regulator (LDO)
Vee LDO Output Voltage 5.5V <V,,< 14V, 0A - 5.5mA 4.9 5.2 5.4
4.5V <V,,< 5.5V, 0A - 5.5mA 44 - -
Vin Line Regulation 5.5V <V,,< 14V, 5.5mA - - 30 mv
Vio Load Regulation 0A-5.5mA - - 100 mvV
lshort Short Circuit Current - 90 - mA
Thermal Shutdown
Thermal Shutdown 8 - 145 - °C
Hysteresis 8 - 25 - °C
Under Voltage Lockout
Vee UVLO_ Vec Start Threshold Ve Rising Trip Level 4 42 44 v
Start
Ve UVLO_ Ve Stop Threshold Vcc Falling Trip Level 3.6 3.8 41 v
Stop
Enable_High |Enable Threshold Ramping up 1.14 12 1.36 v
Enable_Low Ramping down 0.9 1 1.06 \
Ren Input Impedance 500 1000 1500 kQ
Vecem_start FCCM Start Threshold 26 - -
Vecem_stop FCCM Stop Threshold - - 2.3
Current Limit
loc Current Limit Threshold 0°C<Tj<125°C, OCSET=PGND 4.0 5.14 5.9
0°C<Tj<125°C, OCSET=float* 3.2 4.04 4.6 A
0°C<Tj<125°C, OCSET=V* 2.3 2.95 34
Tblk_Hiccup |Hiccup Blanking Time 8. - 20 - ms
Over Voltage Protection
Vow Output OV Protection OVP detect 115 120 125 %
Threshold
TovpoeL Output OV Protection Delay - 5 - us
Power Good
Ves(uppen Power Good Threshold Fb Rising 85 90 95 % Vref
Ves(towen Power Good Threshold Fb Falling 80 85 20 % Vref
lpg Power Good Sink Current PG=0.5V,En=2V 2.5 5 - mA
Vos(iow) Power Good Voltage Low when|Vin =Vcc = 0V, Rpull-up = 50kQ - 0.3 0.5 Vv
no supply to 3.3V
AFE:

7. BEGI REEHIRR X RMRLH

8. HIRIHRIE, BREEFNIH.

Datasheet

mEMRE. REITEFNIHo
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

Mg

1 o TN o
5.4 BAEIT (R4 -40°C E +125°C
Rpsion 2t VEC=5.1V I, (Standby)
140 1.8
1.6
120 =+ //
1.4
100 ;‘
] 1.2
(=] -~ 1
5 60 =——- 3
0.8
40 0.6
20 0.4
0 0.2
-40 -20 0 20 40 60 80 100 120 140 0
Temperature (°C) 40 20 0 20 40 60 80 100 120 140
w=Control FET ===Sync FET Temperature (°C)
I,.(Dyn) I;, (Static)
4.80 150
o il
140
475 —
130
= 470 =120 ]
S / i / ol
E 2
= 4.65 / 110 — e
L~ 100
460 |
90
4.55 80
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vce Voltage Vcc @ lcc = 5.5mA
5.4 5.2 T T
535 5.1 Vin = 5.5V
53
5
5.25
Icc = OmA 4.9
E 5.2 E
5.15 g 48
lcc=5.5mA >
5.1 4.7
5.05
4.6
> Vin=4.5V
495 4.5 n=4.5V
4.9 4.4 !
40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vcc UVLO En UVLO
23 1.30
1.25
42 Enable|UVLO Start L
Vee UVLO Start 1.20
4.1 1.15
E 4 E 1.10
1.05
39 Enable UVLO $top
: 1.00
38 Vec UVLO Stop 0.95
0.90
37
0.85
3.6 0.80
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 5-1 Typical Operation Characteristics (Set 1 of 3)
Datasheet 10 Rev 3.109/07/2021
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

Mg

FCCM Start/Stop Threshold VFB
2.52 503.00
25 FCCM-Start 50200
. \
2.48 —
501.00 T
=246 E_‘ I~
—500.00
2.44
499.00
2.42
FCCM Sto
24 P 498.00
2.38 497.00
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
OVP_Vth Power Good Threshold
625 455
620
450
615 VPG(on)
610 445
g 605 %. 240
= 600 =
595 435
590 430
585 VPG(lower)
425
580
575 420
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
locp On-Time PVin =12V, Vo = 1.05V
5.50 115
=1
_____./ OCset - Gn ] 114
5.00 I 113
112
4.50
OCSet = Floating =111
- ___‘___—-.—--——-_._-____ £ L
< 4.00 — g 110 ~— =
B £ 109 —
350 o 108
OCSet = Vcc 107
300 ——————
) 106
2.50 105
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Fsw vs. lout at room temperature Load Regulation at room temperature
Vin=12V, Vo=3.3V, L = XAL5030 -222, Co = 2x 22uf PVin=12V, Vo=3.3V, fsw=800kHz, L=2.2uH, Co=2x22uF
1000 3.45
950 34
335
900
5 s ., K\/
= ———— h
= 850 S
2
2 3.25
800
3.2
750
3.15
700 T T T T T ) 0 05 t | 1'i 2 25 3
0 05 1 15 2 2.5 3 o(A)
lout (A) —FCCM, Cff=220pF —DEM, Cff = 220pF
5-2 Typical Operation Characteristics (Set 2 of 3)
Datasheet 11 Rev 3.109/07/2021
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

locp vs. Vecc
OCSet = GND, Room temperature
5.7 T —
5.6 { | //
55
5.4
<
53
52 t
a5 » P il
5 /
4.5 4.6 4.7 4.8 4.9 5 51 5.2 5:4 5.4 55!
Vee (V)
E] 5-3 Typical Operation Characteristics (Set 3 of 3)
Datasheet 12
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T Sup/RBuck’ Synchronous Buck Regulator

p Ak

5.5 12v SREIGERM ThER R FE ML

PV,,= 12V, V. =WEP LDO, I,=0A-3A, B, TR, BEAR, MEMINELFEMLEIE IR3883 FUIRFE. BB
PEEUNBAMBHBERNRFE, TRETRTRXRNEFENE L BERERNER,

R55 FAF IR3883 12V ENEMNBEZFE

VOUT (V) | LOUT (u1H) P/N DCR (mQ)
1.0 1.0 XEL4030-102 8.89
1.2 1.0 XEL4030-102 8.89
18 15 XEL4030-152 15.1
2.5 2.2 XAL5030-222 13.2
33 2.2 XAL5030-222 13.2
5 33 XAL5030-332 21.2
IR3883 Efficiency @ PVin =12V and FCCM IR3883 Power Losses @ PVin=12V and FCCM
100 1.2
95 .
90
T 85 :'. 5048 ...... sV
g w0 1% % 06 === 33V
S 5 - = 2.5V
E 5T E 04 - 18V
70 — ]2V
65 0.2 1.0V
60 T T T T T T T T T T T T T ] 0 -+ "
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 3.5
lo(A)
5-4 12V Efficiency and all power losses including inductor losses and losses of input and output
capacitors in Forced Continuous Conduction Mode.
IR3883 Efficiency @ PVin=12V and DEM IR3883 Power Losses @ PVin=12V and DEM
100 0.3
95 - -
.............. 0.25 ——
e S _
% 8 ,’\-—’——— e — —~—k T e 5V % 0.2 5 .”:” .,. Y o 5V
> ,".:,’—,."’____--..__\_ —==33v ﬁow _;«”"."’/ “==33v
-§ % -'7’ /7 " ’;-_/___/\-A_/ = = 2.5V g ’ .-"'.,' .' ¥ - = =25V
g 75 4 : "’ - e1.8V H .-":}//" - 18V
\I/ ’ g ot g '
70 :;v - 12V /" o — .12V
65 e 1.0V 0.05 - , —1.0V
K/
60 . . . . . . . . [ e . . . . . . .
0.02 0.12 0.22 0.32 0.42 0.52 0.62 0.72 0.82 0 0.1 0.2 03 04 0.5 0.6 0.7 0.8
lo (A) lo (A)
5-5 Diode Emulation Mode improves efficiency at light load (12Vin)

Datasheet 14 Rev 3.109/07/2021
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T Sup/RBuck’ Synchronous Buck Regulator

A

5.6 5v BB RMIHRMFE L

PV;,= 5V, Vo= AR LDO, 1,=0A-3A, EiR, KA. HAR, MEMINXIGHEMLEE IR3883 HIHFE. B
BN R ANEFE, TRERTRERNERS Mt BEFRERER.

%56 AT IR3883 sVERNENBERFE

VOUT (V) LOUT (pH) P/N DCR (mQ)
0.9 1.0 XEL4030-102 8.89
1.0 1.0 XEL4030-102 8.89
1.2 1.0 XEL4030-102 8.89
1.8 15 XEL4030-152 15.1
2.5 15 XEL4030-152 15.1
IR3883 Efficiency @ PVin = Vin=Vcc =5V and FCCM IR3883 Power Losses @ PVin = Vin = Vcc = 5V and FCCM
95 1
= 0.9
91 _,--;f""'"-‘__‘_"-‘
2 /., e e - =< e .
e |5 L7 = = e, = Vo =09V Vo =09V
g 8 4 /4 S — Vo=10V — Vo=1v
& 8 i ta = Vo=1.2V Vo =12V
5 i e _ i e — —Vo=18V
79 seres Vo = 2.5V cenes Vo = 2.5V
77
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 0.1 0.6 11 16 21 2.6 31
Io (A) o (A)
El 5-6 5V Efficiency and all power losses including inductor losses and losses of input and output

capacitors in Forced Continuous Conduction Mode.

Datasheet 14 Rev 3.109/07/2021
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THRIRE

6 TFRIE

IR3883 B—HHZ T HEH. E2ERMNESMERI DC/DC B[ESF. F £ PWM IFHI25F] MOSFET 1 IR3883 B u—H
TETENRRAR, ATREERIIIIEREH,

IR3883 IRMAEAM AN TR BFIELSEER (FCCM) M ZIREHEER (DEM). FIMA FCCM, ZB3HBEIE
REIDEERIRESET, F?éﬁ:i-ﬁ)'lgmﬁ 800 kHz, MIHEBELSCER/N. £ DEM 1, HBREREESH, F

¥ FET MRXF, MNMEBRHBNIEERE,

6.1 EaSy Sup/RBuck’ 5| %

IR3883 RAERAIRTEM (EaSy) 5|%, GIFEESENENTHMEENABREME, TESHERGTRMER
E Mo

R4 COT B3 BEFTE— T MHSUEBERBERIREM, M IR3883 NARE, EEAREEENAIRIRIMEINGE,
FEFERREESRMAERHEER, MEEFEININPSCEEE,

tesh, AZBRBEEM T HMNEEGRINEE, BT ERBNBECERRSHERMNIFRINLN,

IR3883 M TERIBAN T, BERBMNMEEEEI—MNEBEEDESREN FB 5|, E5EBENRINRIK, ABE B
BESRNZEEBEHITILR, MRASBEERTFEESRE, 54 FET MaFR—RBREEMNRE, NiaHBEE
B, Yizhl FET WSBREILERR, RS FET 858, £ FCCMERXT, AS FET —HRES®E, 52 FB BEMRN
WEUFAESHEREREBEUT, RAEBII— N PWM BKH, 1E DEM B, YBREFREEESHN, BF FET B
X Ho

6.2 HIEEFXME

IR3883 TEHFEM TESEEIRLL 800 kHz BUHIEEIME T E. AT RWMEEMFFRIMEK, =6 FET HNRERTE SR
EARREBFE NGB EBshiEE,

S@ERYa)A v, 5IBA0 Py, SIRIBEEELLRE, AR TFRITE:

v, 1

" PV, 800k

6.3 LY =F)

IR3883 WEE—NHRFHENER, ATEHHEEBENLEFARIE, HRGFBMINNERRB. ARRERBS,
LPEEBER Vec BEAZE UVLO BEM EH~4 L8R4 (POR) E58, WashFdIRKE6. REREMES U
0.2mV/us BSRZER LM EFH. #5%F Vout BEiEtElREEMN, &HT:

0.5V

start = N 25mS
0.2mV /us

IRRP (ocp) MEERIP (ovp) EMBEohEAEEE, UFRIPSGHESEMERIEER RN, B 6-1 B
T BehEAE B TIEER
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Q T Sup/RBuck’ Synchronous Buck Regulator
THREE
POR
PGood
4 0.5v
FB /

6-1 Theoretical Waveforms during Soft-Start

6.4 EN/FCCM
En/FCCM @— 1% IhEes |l RIBF:
« 538/ W7 IR3883
o EETEEIN FCCM 3 DEM
o FERMIANBEXEDE
% En/FCCM BBEET Enable_high & (B8EIEX 1.2v) B, IR3883 @it DEM &, EE FCCM R FiafT,
En/FCCM BBEXTS T 2.6V, fF8E/FCCM H{ERVIZITS 3.3VIEER S,
IR3883 B —MEHIHY Enable_high BI{EBE, HAXESIE (UVLO) BBEHITHERIEIT. 0B 6-2 Hfconfiguration_1
FR7 , Enable 5|BIAY% N BRI @id —2HEEPH 53 [ESS REN1 1 REN2 M PVin BES ., @ EEREN D ELL, AP
ALY UVLO B BREH#HITHRIZ. SLBE UVLo @—TIFEIEEINEE, ©rLIBALE IR3883 7£ PVin R FFTEHHY
BB EK B # 1T
S FHELETEHFRNIZIT, En/FCCM 5|IR] B & E PVin, MAHFERIMNBER S ESS.
En/FCCM 5| R R FZ oIk, BIERL+TFRBA THieefE, B 6-2 H8Y Cofiguration_2 F Configuration_3
BIERERINIFEEFE D E28M En/FCCM EHE, B 6-3 B R TIEICBIER.

PVin PVin _5\/_
pvin|  |vin i Pvin | [vin i pvin | [vin
Reny E: Vee = Vee = Vce
1 Bt
En/FCCM IR3883 I En/FCCM IR3883 I En/FCCM IR3883 _:E
RENZ:E ) ) -
Configuration_1: Configuration_2: Configuration_3:

Single supply with internal LDO, Single supply with internal LDO Single supply with 5V input,

adjustable PVin UVLO and and FCCM operation external Vcc and FCCM operation

optional FCCM or DEM
6-2  EN/FCCM Configurations
15 Rev 3.109/07/2021
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TEREE
Pvin=Vin=12V PVin=Vin=Enable=12V
Vcc_UVLO
) Vcc | ) Vcc
| En Threshold! |
b - A—— A~ Vcc_UVLO
ov | ov | | -
A | |
ov /o [ I
|
Loy Enable >1.2V v | :
t | |
| ' |
I Fb | Fb
| 1
| 1
| 1
| 1
| 1

i I

|
oV Az —”

I 90% of Vref i 90% of Vref

| |

| PGood | PGood
ov t [ ov e

ov ov I
Pgood stays at logic low Pgood stays at logic low
Start-up with Enable up after PVin and Vin. Start-up with PVin, Vin and Enable tied together.
PGood is pulled up to an external supply. PGood is pulled up to an external supply

6-3 EN/FCCM theoretical start-up waveforms

6.5 FURERED

IR3883 REMSBENEITF BRI, MAERMHEENIRAN T, =4 IR3883 UFREHIL BESEIET, 1=H
FET MBS FET L FRETRE, BEEIRHNEESED FB BE.

ERERSEIHRE, PGood ESRIFREF, EEIEH FET IE— TR ES ™%,

6.6 AEEKEZE (LDO)
IR3883 £ T R/EE LDO 12[E28, NAZPERRIEHERRERE,

HAR LDO WItHEBEN 5.2V EETE VCC SIRIMHEME— 2.2uF BYE ESR FIEBE S, X TR RERINIEIT,
VIN S|BIREEZE PVIN 5IR, @NE 6-2 IR ECEFf~. MNRFEAIISMRERE, WA VIN 5|HEEE] vec
SIFP, LAEERAER LDO, WIE 6-4 Firo

NREF/NFIER, = IR3883 FIERE(ET Enable_high EMERY, MIER LDO M,

PVin Ext Vcc
PVin Vin
Vee
En/FCCM IR3883 I

6-4 Use an external bias voltage
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Ce' IR3883
@I n Eﬂ Sup/RBuck’ Synchronous Buck Regulator

TFRER

6.7 IREP

IR3883 @i OCSet IR =M ENET MIRE, TR IF (OCP) @I [E)P MOSFET HY RDS(on) RN BB /% FE A IS {E
REIMB, XFHERE T HIRBONE, 4E7BROQNBAMNEMSHEEXNRERB, MTmEET R,
ERREEANISMIE, HIRIE Ic WRE#ITIME, URERVBESIEN ocp REZK. Fid, ocp BRESRHE
Vee #MZo U1 Vee FREEIMEMBIUT, ocP REMSMER.

OCP EBEETEIEH FET X5 100ns LERESHNIESL MOSFET BRI, SNREBMEET OCP fR{E, PGood FIRBEHE
SRWHIR. BEF FET RIFSE, BIHERREST, RS IR3883 HNITRIERN. EITRHERNER, =6 FET A
BE BN B RT K. FTRERREIERG, IR3883 BEREHBE. WRMKNESRRE, NESHE
YR, IR3883 W—EHAFHIEER, EIIRMIEH IR, BINEEEUE ocP. B 6-5 AT ocP I FE,

———————————————— Current Limit
Inductor
Current \
Hiccup |
Blanking time E/\/\/\
V4
J |
|
I pr— pr—
HDrv [
(€T
4 |
|
I pr— pr—
LDrv |
|
|
(€T | |
4 |
|
|
|
|
PGood :
[T |
p ]
|
|

Bl 6-5 OCP with Hiccup Mode Illustrations

6.8 EiESENE)HIRKE XU 8]

=i SE B 218iTH FET Al #SEREE, BEBRT, IR3883 /9 20ns,

RIEXEBYEZIEEY FET EENAXAPRRFREFSENRITIFEENE, 1R3883 BERITAIXRTATEIRIT B 2H
AFH, HSNED FET B OCP B3,

SFEETLUN B, SRR XY AT EBSRERPINE IR X’ E,

EXRMRNEAR, FXRMESMEASHBEREINMEM, UAMEIIRGFES RABRER. EEEINEXEENES
FEFIEBREAY DCR $1FERY, BIfER T R B X BT A E],
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Ce' IR3883
@I n Eﬂ Sup/RBuck’ Synchronous Buck Regulator

TFRER

T —T Vi =Va _(RDS(on)Crrl +DCR)x 1,
off — Ton X
VO + (RDS(on)Sy/zc + DCR) x IO

EI:P; RDS (on) cm*u RDS (on)Sync ﬁﬂuﬂf? f'EIJ FET *ﬂnf FET E,JRDS(on o DCR ZEEE:EY’E’JE/)ILEEIZEO
jjﬁﬁ1%.|—-El%l_'fT; TOffr‘_?*AL/{—F*T/Eo

T,;> (mimum off - time)

max

Where (minimum off - time),,,= 320ns, #E¥E, 35br Toff BE/NF LEMRIITEE, RATERKREEFXR
#¥. PCB i#E%,

6.9 IERI (OVP)

IR3883 =#uM FB 5|HIRYER[E, LASEHLEEMRIF (OVP), = FB EEEEET OoVP FEMIFL EK T Mt OV RIPIERT
(HBE A 5us) BY, Ovp EBERBLIF, 3= FET IZBDXHMT, PGood #Hi{fk. R FET S@, XiatHEBEAKE, HI
FB EE[EPEZE OVP FE L To

—B ovp BkiF, =H FET B—EATXETKES, BIESEF vee BEHFREE S HITE L 6-6 BT I E
RIFH TERIE,

HDrv _f} (( —|

J]

Ve f

J

LDrv
120%V ef 115%V,of
A \\K
"""" 90%V et
FB
PGood
OVP delay =5us

6-6 Operation of Over Voltage Protection

6.10 IhERBEiFhHitH

PGood 3| BIRPIES NFET BIRIRFTES, BEBE— M LABEMIMIIE, YHR=MREN, PGood ESHES
. fFREBEM vCcc BRMBREES TR BENEIE,

2. ;rjiiﬁﬂwﬂ, @,?El_/m,\ jE*ﬂﬁfﬂ%o

3. VOUtL:_F'lJ:JT-"H(:mo
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Ce' IR3883
@I n Eﬂ Sup/RBuck’ Synchronous Buck Regulator

TFRER

AT Vout BE L FIRTRE, PGood LLIREFIFLUETE FB BB[E, X FB BBELFAEIETF LEIE - Vref B9 90% BT,
PGood (ESHWHINEHE T, 3 FB BEFRK FEEIRT TEE - vref 89 85% BY, PGood ES5#HIK. E 67 BT T
PGood HY_EEIEF T El(E.

SHFRERSN, PGood TEIEHI FET B — MRRIE S BEhZ R A= BUE.

IR3883 IR EE AL 7 —MERIMAY PFET, 5 PGood NFET 74T, 4NE 3-1FiR. = IR3883 1R E BERIEH/ZN En BERIK,
{BIMER PGood fRE BIEATFIERY, 1% PFET AIfE PGood 5 SRIFIZHE(EE T, BESNE 6-3, & IR3883 B,
3.3V PGood fRE B EFZE— 50kQ AY_EhI B PERLERF PGood 1REE T,

90%V et

Vref

85%V et

PGood

6-7 Power Good Thresholds

6.11 RHFEF

IR3883 RIEPIRALEE (L REEs. TIRIRIF (OTP) BIEBEEIREN 145 °C, ST OTP E{ER, M MOSFET #imX
B, ASMESIEEEN, % oTP BkiFBY, AEELDO AT ITIERS.

YRACREMRT oTP HIER, ¥RBAMER. OTP BEMNHEREN 25°C
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f IR3883
Q I n Eﬂ Sup/RBuck’ Synchronous Buck Regulator

HAES

7 MAER

UTFXRBSEHREEN IR3883 BB AARYRG, NABERINE 7-1 Fiino
PV, = 12V (+10%)

. V,=3.3V

< 1,=3A
V, Ripple Voltage = +1% of V,

* Transient response = + 3% of V, (for 30% Load Transient)

7.1 B A IR3883

BE_REHERR (DEM) T2 IR3883, EN/FCCM S EMEBEENSTFEREE, BT FCCM FIEHRE,
WRFEHBESESSM PVin F=EFERERE, B 6-2BCE 1 Fin , A2 EIRMEFEN T,

REN 2

PV X2 >1.36
RENI +REN2
R,
PV X2 <23
REN] +REN2

HA, PViymin T PVipmag 7B A R/ FIR AN B E,
E7E FCCM H/SFH IR3883, EN/FCCM S|l ERYEBBEN AETF FCCM BahiE{E. EN/FCCM 5|fIT] H1ZEEZ E] PVIN,
S{FEREBEEDE. £9 FCCM EZFBEDER, Ni#HRE U TR,

R 7
PV;n(min) X — 2 26
REN] + RENZ

7.2 BRNBARER

ERBERNBRERT, =6 FET ARPEFEZRBMARR, BT84 LM, rERSmALE
ERTI, AFERENBETHRE BANBSNEFIHRNREERBOREREITIER, EHRNERNER
NVFRIFIERE,

MNBBEFENEEAR AR, HEERRMARESUR BWNSUKERR RMS BRI RTN!

Lo =1, xDx(1-D)

=~

0

D=_0
VHJ
Hrh:

leus BN B R BRI E ME,

I, BHHER. DESTL

NHEBWANSUEBENER, R/NEANERIE TR,
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f IR3883
Q I n Eﬂ Sup/RBuck’ Synchronous Buck Regulator

HAES

I, xDx(1-D)
in(min) >
j:n A V;n(nmx]
H, AV BERASIFIEEERNSCK BE.

BIEABERSEANRANES, ANERBMESR. ESLAESERERMES. LI, NRBMARBFEARELRE
75, BIERTERER,

7.3 ERBAVERE

BRRIERHINE, TEMEBEMUXRERH#ITIERE, RENBERESSBIERANSURER, MMB/METR, R
A HBRSHMALRE, EXERE, MHEERE. —M&K, BRPIBENIRIEESURER (A) L ER
B 20% ZE 50% Z (8],

FEERMNENERES T EREE, BNEREESYIEIFENBER, WNFEEE SHME, BRNEMBEmRaTEE
SHEERENASTE . FEit, KEBRRESE THWENEREEEE

N FFRERHREE, AU TXANRERRBI IIFSURERYBRE:

Al D,
PV =Vo = Lx 55 T = 20
T, F.
V
L= PV = VoD% - ; D :,7U
Al % F, Vimma

Hrh:
PVimax = B AN EB[E
V.= Bt EBE
iy oy = BR AR BRI ISR ELER TR
Fs= ;F;é&)ﬁ\z%z
onmln = % PVln |nmax Ejm%’iﬁﬁjl\ﬁj
Dpin= BR/NET tb

7.4 R BANEE
NHERIBRIBEN, BINERR/ 22uF WRIHER, HHBERINERIURATBESCRMBRESER, BEART-1
TR T BRLUK BRI L B A 7T B AR IR B T B ESUK.

AVO _ Aledx
8 X C(] x sw
Eit,
All]'_max
’ 8 X AI/()mm x j‘sw
Hep:

AVomin= BN IFIRIEE I SUK B o

Datasheet 21 Rev 3.109/07/2021



* .
@ ineon @ IR3883
- Sup/RBuck’ Synchronous Buck Regulator

RMAER

Al = BRAR BB RREUK FEITR

ML EBAH ESR # ESL MUK PCB R RIEMMFT £ BES BB RS EL BESUR. EASHEZAS, BINER
ZRERMEEBRB[MLCC) fERMLES, EHESR. ESLRBERN.

NHRFESHRER, HHEESENTE U TR,

LxAI?
Co > X 0 max
2x AV,

0L _ max

xV,

0

H, AV no EAHBESHBEATNRK V, RE. Ao, exAMEKAHER. EEE, ERITEHRER ESL
ESR. fEHIEIERMN., BESHA MR WM ERHIZM, BEFEZTIMIBERBEHSEK,

7.5 thEBERE
i BB FEIT SN FE B TRAZ, FB BBIES 0.5V SR EHITHL IR, RE S ELME NRERHIAE
TREAMERY, 7E FB 1M L3R M 0.5V BE, RIREEMESERMIT BT

Rffb"l)

V, = x (1+

ref
FB2

H M Reg, A Reg, ATAEBFEEE R IREFH. I Reg, FATF 20kQ, LUB G T AEBEEER,

7.6 BIRERR

BILATETRER R AR EEPE Rep, EFHEBA—NE MLCC BBA Cff, UEBRSIN, BIE—AREZW, 34T 16.5kQ HNEE
Resr> Vo/NF 1.8V ES{EHE 100pF, V., FTF/&TF 1.8V BH{ER 220pF, EEIER 7-1,

7.7 BFHEBTAERE
HWFAZMAA, BV SW R3S M2 EKE— 0.1uF BEBRBIENHHEER,

7.8 V. EHRBEA
Vee 71 GND Z [BIA TR E — 1 2.2uF IR B R,
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IR3883

Sup/RBuck’ Synchronous Buck Regulator

7.9

RT-1FIHTME Bl BEMEEFRE,

HERE

RAER

RT11 HERE
Vin (V) | lomax (A) Vo (V) Rre1(kQ) Res2(kQ) L (uH) Cs (PF) Minimum C, (iF)
Note 2. Note 2. Note 3. Note 1.

0.9 15.0 18.7
1.0 16.5 16.5 1.0 100

> 3 1.2 16.5 11.8 2x22uF
18 16.5 6.34
2.5 16.5 4,12 15 220
0.9 15.0 18.7
1.0 16.5 165 1.0 100
1.2 165 118

. 3 18 165 6.34 15 2 x22uF
2.5 16.5 4.12
33 165 2.94 22 220
5.0 16.0 1.78 33
0.9 15.0 18.7
1.0 16.5 16.5 2.2 100
1.2 165 118

. L2 18 165 6.34 33 2 x22uF
2.5 165 4.12
33 165 2.94 4.7 220
5.0 16.0 178

AR

1. ERARHEBESN30% . EFEEEN2.5A/us BT, HiHEBEAEFERIHRE £1% HHSUKEBEM 3% T a3 4
BR, WFEFBIBRSHAHENR, |

&
o

2. Reg; M R, BRI ERIFEBEM T RIBEME, 74 7-135%I%3M R6 # R7o

3. L HGEEREF 20% - 50% HImA 504 B 77

Datasheet
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@ﬁneon IR3883

- Sup/RBuck’ Synchronous Buck Regulator
RAER
R7-2 BEER
L (uH) Part Number (P/N) Manufacturer I, (A) DCR (mQ) Size (L x W x H) (mm)
1.0 XEL4030 - 102 Coilcraft 9.0 8.89 4x4x3.1
1.0 XFL5030 - 102 Coilcraft 6.5 4.2 5.28x5.48x 3.1
1.0 CMLEO53T - 1RO Delta 11 8.4 4.85x4.7x2.8
1.0 SPM5030 - 1RO TDK 8.5 11.44 5.2x5.0x3.0
15 XEL4030 - 152 Coilcraft 8.5 15.1 4x4x3.1
15 CMLBO51H - 1R5 Delta 9 23 5.4x5.75x1.8
2.2 XAL5030 - 222 Coilcraft 9.2 13.2 5.28x5.48x 3.1
2.2 CMLEOQ53T - 2R2 Delta 8.2 21 49x5.2x3.0
3.3 XAL5030 - 332 Coilcraft 8.7 21.2 5.28x5.48x 3.1
3.3 CMLEO53T - 3R3 Delta 7.3 29.7 4.9x5.2x3.0
4.7 XAL5030 - 472 Coilcraft 6. 36 5.28x5.48x3.1
4.7 CMLEOQ63T - 4R7 Delta 8 23.6 6.8x7.3x3.0
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IR3883
Sup/RBuck’ Synchronous Buck Regulator
NMAEFER
7.10 NMATEEMMEER
q PVin Mint
R4 J _
c2 J_ ° e C4 lca J_C? J_
E 0.1uF 22uF T 22uF
1| L Iy
Vec+ - - ~ m—ml +| @ 20 D = VDD+
| U1 — I;\1f\f\ . -

PGND1
N
N
c
I

Q
Pyl
2
r4
(0]
L
Exp
PVin2
PVin1
PGND2

12 l
22uFT h 2 1 C10 = C11

| 22uF T 22uF
IR3883

Boot

o R6

co
16.5k | 220pF

EN/FCCM

@ R7
2.94k

< <<

7-1 Application Circuit for a 12V to 3.3V, 3A Point of Load Converter
®R7-3 IRz F ER B& O B I A1 4L i 2R
Qua | PartRef. Value Description Part Number Manufactur
ntity er
1 C1 2.2uF CAP CER 2.2UF 16V 10% X5R 0402 GRM155R61C225KE44D Murata
1 C2 1pF CAP CER 1UF 16V 10% X5R 0402 GRM155R61C105KEQ1D Murata
2 C4,C5 0.1uF | CAP CERO0.1UF 16V 10% X7R 0402 GRM155R71C104KA88D Murata
2 Ce, C7 22uF CAP CER 22UF 16V 20% X5R 0805 C2012X5R1C226M125AC TDK
2 C10,C11 22uF CAP CER 22uF 6.3V X5R 20% 0805 C2012X5R0J226M TDK
1 9 220pF | CAP CER 220PF 50V 10% X7R 0402 GCM155R71H221KA37D Murata
1 L1 2.2pH | 5.28x5.48x3mm, DCR=13.2mU, XAL5030-222 Coilcraft
Isat=7.2A
2 R2,R5 49.9k RES SMD 49.9K OHM 1% 1/10W 0402 ERJ-2RKF4992X Panasonic
16.5k RES SMD 16.5K OHM 1% 1/10W 0402 ERJ-2RKF1652X Panasonic
1 R3 (FCCM)
8.06k RES SMD 8.06K OHM 1% 1/10W 0402 ERJ-2RKF8061X Panasonic
(DEM)
1 R4 0 RES SMD 0.0 OHM JUMPER 1/10W ERJ-2GEOROOX Panasonic
1 R7 2.94k RES SMD 2.94K OHM 1% 1/10W 0402 ERJ-2RKF2941X Panasonic
2 R6, R10 16.5k RES SMD 16.5K OHM 1% 1/10W 0402 ERJ-2RKF1652X Panasonic
1 Ul IR3883 |3mmx3mm 3A POL Regulator IR3883MTRPBF Infineon
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<iﬂﬁneon IR3883

- Sup/RBuck’ Synchronous Buck Regulator

NMAEFER
7.11 BA T BT

PV,,=V,,=12.0V. V,=3.3V. 1,=0A-3A, TS, =&

L | L A

B

T | T - L TN T T T TN T T N T T S SO T |
@ 5.0vidiv By:20.0M :A'_-f:s.w I 5.0ms/div 2.0MS/s
Normal

-
500ns/pt

ap 1.0div By:20.0M None Single Seq 1
@& 2.0vidiv By 1.0G 1acgs RL:100k
@i 2.0vidiv By:20.0M Auto  July 03, 2015 14:01:30
Value Mean Min Max StDev Count Info
Q&L Max [3.38 3.38 3.38 3.38 0.0 1.0
& Min -100.0m  [-100.00002m [-100.0m  [-100.0m 0.0 1.0
@ Freq*  [Hz 7 ? 7 l0.0 0.0
@ Mean 3306V [2.3055507  [3.306 3.306 0.0 1.0
7-2 Start up at 3A Load, Enable =En/FCCM (Ch,:PV;,, Ch,:V,, Ch;:P¢yoq4, Ch,iVe()
i T L4 T ™1 T T ™]
L [
r § d
4 + —+ + } —t —t } + —

——
@ 50Vidiv 8,:20.0M t- S3av 5.0ms/div 2.0MS/s 500ns/pt
Gy 1.0/div By:20.0M Bone Normal Single Seq 1
@ 2.0vidiv By:1.0G6 1acqs RL:100k
“ 2.0Vidiv M:ZU.I!M Auto  July 03, 2015 14:03:15

7-3 Start up at 0A Load, Enable = En/DEM (Ch,:PV,,, Ch,:V,, Ch;:P.04> ChyiVec)
Datasheet 26 Rev 3.109/07/2021
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IR3883

Sup/RBuck’ Synchronous Buck Regulator

RMAER

@ 50vidiv
@ 1.0/div

@ 20vidiv
@ 1.0vidiv

8,:20.0M
By:20.0M
By:20.0M
By:20.0M

[

Ageay S 118V ] 5.0ms/div 2.0MS/s 500ns/pt

None Normal Single Seq 1
1 acqgs RL:100k
Auto  July 03, 2015 14:19:07

7-4 Start up at 0A load with a pre-bias voltage of 2.64V, FCCM (Ch,:SW, Ch,:V,, Ch;:P¢.4, Ch,:En)

™5

L

@-A.ﬁ-—wﬂrﬁ‘-ﬁ *_1*TT'V', !

PGood

MR SN e Y TS N o, D (Y T o N O O o S (SN Y T T T S T S O NN AN, D T NSO O T, N (N O T o TS Y
@ 5-0vidiv By:20.0M [\'A_“_-ftﬁv 5.0ms/div 2.0MS/s 500ns/pt
@& 1.o/div By:20.0M None Normal PP Single Seq 1
@ 2.0Vidiv By:20.0M 1 acqs RL:100k
-" 1.0Vidiv Byi20.0M Auto  July 03, 2015 14:19:33

7-5 Start up at 0A load with a pre-bias voltage of 2.64V, DEM (Ch,:SW, Ch,:V,, Ch;:P¢,.q4, Ch,:En)

Datasheet
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IR3883

Sup/RBuck’ Synchronous Buck Regulator

| T S| | Y N S N '

RMAER

[w 5.0Vidiv

A QEw) S 3ov 500ns/div 1.0GSis

1m0 By:500M ]
Value Mean Min Max St Dev Count  Info
w Freq* 861.7kHz [B61.55808k |861.2k 861.8k 131.2 137.0
Q&L Max 14.9v 14.734988  [14.7 15.1 77.93m 137.0
&L Min -3.7V -3.7809417 |-4.1 -3.7 99.45m 137.0

Stopped
512 333 acqs
Auto  May 02, 2016

1.0ns/pt

1

RL:5.0k
16:59:00

7-6 FCCM, SW node, 3A

T T T
[_w‘s.owaiv

1.0ps/div  1.0GS/s

Byi1.0G ] A (&L S 10.4v 1.0ns/pt
None Auto Stopped
Value Mean Min Max S5t Dev Count  Info i

(&L Max 14.7V 14.521413  [14.3 14.7 76.19m 83.0 104,207 860 RIAR0K

&L Min A7V 1712565 |19 EK] a9.06m  [83.0 At luly #3, 2018 TaarA

W Freq® |426.1kHz  [426.47317Tk |[425.8k 426.9k 235.3 83.0
7-7 Diode Emulation Mode, SW node, 0.3A
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IR3883
Sup/RBuck’ Synchronous Buck Regulator

RMAER

L 5 4 -
[ qaap 10.0mviaiv

| ge200m | A (GL / Boouv 1.0psidiv  1.0GS/s 1.0ns/pt
Stopped
Value Mean Min Max St Dev Count Info 4001',:; RLADOK
(ELD Freq 846.9kHz [847.65353k |845.6k [849.4K 836.0 [s6.0 | acgs 0.
&L Max 9.0mv 8.356277Tm  |7.8m 9.4m 36674 [86.0 Auto  May 02, 2016 17:12:23
W Min* -7.4mV -7.2808332m |-7.8m -7.0m 211.0p ]lﬁ.ll

7-8 FCCM, V,ripple, 3A load, V,,

T [ Y S O (S [N VO Y 000, S (SN O SO o O T T

[_10.0m.‘div n, Iw.;a.uu ) &;;w—jﬂ-mm; Amu_] 1.0ps/div  1.0GS/s I.I:lnslptl
Value Mean Min Max St Dev Count Info ] " 3;;057 e REABG
@A PPk [25.2m 26.042895m [25.2m [27.6m [508.8p 1900 | I Aess Sl B8 IR 143820
7-9 DEM, V,ripple, 0.3A load
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IR3883

Sup/RBuck’ Synchronous Buck Regulator

RAER

(R I
@ 5.0Vidiv

T

(&= ] 1.0/div
@ 20Vidiv
- 2.0A/div

By:20.0M
Bye20.0M
By220.0M
500 By:20.0M

10.0ms/div 100MS/s. 10.0ns/pt
Stopped Single Seq 1
1acqgs RL:10.0M
Auto  July 03, 2015 14:54:17

7-10 Short circuit (Hiccup) recover (FCCM) (CH,=SW, CH,=V, CH;=P ;.45 CH,=1,)

i

Lo |

bl ———

Ll ——

@ 5.0vidiv
“ 1.0/div

@ 20vidiv
U 2.0A/div

5,:20.0M
H,:20.0M
B,:20.0M
500 §y:20.0M

A\ 2.52v
None Normal

10.0ms/div 100MS/s 10.0ns/pt
Stopped Single Seq 1
1acqs RL:10.0M
Auto

7-11 Enter OCP Hiccup mode (FCCM) (CH,=SW, CH,=V;, CH;=P¢ .45 CH,=1,)
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@ﬁneon IR3883

- Sup/RBuck’ Synchronous Buck Regulator

RMAER

S SV o S SV R SV VA SV A P S

N U OO Y R POy U P T U A WY N VY PO P Ll Y T S Y

TN W O oy oy |

50.0midiv :20.0M A 800mA 100ps/div 250MS/s 4.0ns/pt
NS nEL

@i 20A/div 500 By:20.0M None Auto PP

1374 acqs RL:250k
Value Mean Min Max St Dev Count  Info Aut
uto

BAY Max 149.0m 149.184894m |47.0m 51.0m 656.51 93.0

@2 Mmin -43.0m -42.49268m |-45.0m -41.0m 966. 14 93.0

&L Freq” -Hz 141.00763k |2.016k T07.1k 176.8k 74.0

7-12 Transient Response, 0A to 3.0A step, FCCM (CH,=V,, CH,=l,,;, Undershoot: -43mV, Overshoot: 49mV)

TN T T T T T SN N T S S S N Y S 'S Ll TN T T T T S T T O (N S S

@i 50.0m/div 1, Bu20.0Mm [ A Q.S 228 100ps/div 250MS/s 4.0ns/pt
@i 1.0y 500 By:20.0M None Auto pp 1
2 259 acgs RL:250k
Value Mean Min Max St Dev Count  Info
@& max 61.0m 61.341608m |59.0m 63.0m [610.0u 153.0 Ao
&&aY Min -31.0m -31.624465m |-33.0m 31.0m [934.4y 153.0
@) Freq®  |[Hz 7 7 ? 0.0 0.0

7-13 Transient Response, 0.03A to 3.0A step, DEM (CH,=V,,, CH,= I .., Undershoot: -31mV, Overshoot: 61mV)
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7.12 IR3883 FAE &

Thermal Image of the board at Vin = 12V, Vo = 3.3V, lo = 3A, no
airflow; IR3883 =55°C, L=46°C, Amb = 25°C

7-14 IR3883 Thermal Image
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8 mREN

IR3883 BY5|{IfE B {E T PCB frfEfrLk. MNIETE—AREY PCBIRIT/AEN, LISSHIEmfEMRE.
ERED (BFERN/RHBEM Ve ZRES) NRATREFEEHENASIF,
NRERLD SW T RER, HXBRTFHE
RMEBENEINEZEMEGHEBR EOBEHK, BNANTEERM SW TR, LUBRFXBENTI,
RN AN B R IE @ T B
[R5 FE PR 73 E 28 N S AR PAth AR
BRENEZESEERT BN TE, UEBEH.
RWANBHERERTERAZSON, UBDIWRBFENER NERRBIRILERARREZENER
5

Single point connection R 6
between AGND and PGND

El s-1 IRDC3883 Demo Board Layout - Top Layer
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€6 C11
C1C10

C4
L
(S

To aid thermal dissipation ,
exposed pad is connected to
PGND through 4 via holes

€6 Cl1
C1C10
C4
L]

3

Feedback trace is away
from L and SW node .

PGND

[&] 8-3 IRDC3883 Demo Board Layout - Signal Layer 2
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8-4 IRDC3883 Demo Board Layer - Bottom Layer

8.1 PCBEEMTREHNE

TEERRE, RAMTEFRVER/PCB /AT I RENEAMRE. PQFN 3FHTE X Ml v i LM BIEE
YIRIAE) 0.050 2K, BEMTHERARE LEUAFIERATIEZ, FtHiEERERRBIAEEOTRELZN
PR

J#1515515% Sup/RBuck® Multi-Chip Module (MCM) Power Quad Flat No-Lead (PQFN) Board Mounting Application

Note, ” (AN1132)
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8-5 PCB metal pad sizing and spacing (all dimensions in mm)
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8.2 WMigit

BT PQFN £ZEHINMEE 5 0.100-0.250 2K  (0.004-0.010 3~F) » EE/NF 0.100 Z2XHPMEAREEN, EAR
EMTARNETRAEUSEEREARFNES, SESRENESEREENEM, 0.125 2XK-0.200 =X
(0.005-0.008 3&~F) SEEAMMMETEYERE, MRRE, THERRE, XA TEMMRINMNIZITE RN
BRAENEIEIERE, GTHNNEE R 0.127 2K (0.005 1)  NFHMEENWM, LA S,

= 0.72

m 0 ﬂl 7 - % / e
2, T U v \
e /T 2
m m Vlja 090 —= %O
AL qEE
025 0,30* *030 e

& 8-6 Stencil pad spacing (all dimensions in mm)

8.3 tRidER

IR LOGO

PN1| @

I:R ? ———— ASSEMBLY SIE CODE

3883 =t PART NUMBER

—— MARKING CODE

DATE CODE———

LOT CODE ——

El 8-7 Marking information
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8.4 HEFES
) 2
[3.00 3] 3] = 1.80+0.100~1% [o10@]c]A[B)
, DATUM A
. i3 1
12 ] 1 | $]or0@]c]a[B
PIN 1 AREA _/] % ~[o L /If ag
T T B H b
1 ©
| DATUM B ?Q 7
i 9 ] 4 i
M= | axi|[ela
| 8 js g
2X[Secald] , DETAIL A
m — (b 0.250%0,050
o (N> 16X
am
28 o DATUM A OR B
[/ ccc|c]
# | z
(ND16X O [rirng [ 7
D|eee]C ? I / \
SEATING PLANE {
E \ )
a3 co
§ +§I r \
2 A @El ~—
~ s o
S
phi -} (L 0.350£0.050
DETAIL A

[ 8-8 Package Dimensions
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CONTROL DIMENSIONS ARE IN MILLIMETERS.
MILLIMETER
SYMBOL
MIN. | NOM. | MAX.
A 0.80 | 0.85 | 0.90
A1 |o0.00 | 0.02 ] 0.05
A3 | ——- 0.}_\2’33 —_
b 0.20 | 0.25] 0.30
D 3.00 BSC.
E 3.00 BSC.
e 0.50 BSC.
D2 (170 | 1.80| 1.90
E2 | 1.70 [ 1.80 | 1.90
K (020 — | —
L 0.30 [ 0.35 | 0.40
aaa 0.05
bbb 0.10
ccce 0.10
ddd 0.05
eee 0.08
N 16
&l 8-9 Package Dimensions Table
8.5 IEE R
&s-1 RBE T
Qualification Level Industrial
Moisture Sensitivity Level PQFN3mmx3 mm JEDEC Level 1 @ 260°C
Human Body Model Class 2
ESD (JESD22-A114F) =2000V to <4000V
Charged Device Model Class C3
(JESD22-C101F) >1000V
RoHS Compliant Yes

TR PR AE R TE 2R KR G R
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Revision / Date | Subjects (major changes since previous revision)
IR3883 Rev 3.1, 09/07/2021

3.0 08-20-16 * st release to web (production version)
* Changed OCP limits based on characterization data (compared with prelim datasheet)
* Changed CDM from JESD22-C101D Class 3 (<1000V) to JESD22-C101F Class C3

(=1000V)
* Added 5V efficiency curves & OCP vs Vcc curve
3.109-07-21 * Updated Figure 8-5

* Changed "12V" to "5V" in the title of Table 5-6
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