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o TWHINBETHEH: FRANIRERN4VE 16V, FERAINFVCC (3.3V) BA27TVE 16V
o BEEEBE (0.9V+/-0.5%)

o FRMEBRRNURFEHREBE

o FTHMEBIME

o BAEFESSBEANRERAHMENHEZNREERERAIE
o TR 600 kHz. 800 kHz F1 1 MHz BYFF KA

o FIRIEWETNATE, &iE 1.5 =M & IEERBTRERDH

o FAIBEIERMNHITHEIRRE

o THAIHRAMBI I RIZT BB IRIFIRE

o BREABEKITINEENEA

o INERIFHH

e [FIEiOCP. UVP. FAXKFFI OVP

e IT{EBFE: -40°C<Tj<125°C

o /R 32K x4ZXKQFN-21

o TH. TX. FTERoOHSEX
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o ARS3EENA

o FfENA

o BE&HIEEENA
o DN RHREBIREN

= imiGiE
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TDA38813 B—K 12 A 25 AR DC-DC [EERR LR, ERARRIEE F@ET(E] (COT) I=HI53%E, HHTIR
IR, HEBRSHESSIIREERINN, R RESHEBHNEARMABETES. EAMIRERIR, €
B UERENBNEETEE 27VE16V) AT

TDA38813 @— XS INAETR[ESS, FFXSAETREIM 600 kHz. 800 MHz A1 1 MHz Fi%R, BEHEAIRIZER
PREI. &2 1.5 2 MIEEIETE. BFIESLSEER (FCccM) MIZREHEZE (DEM) 21EIhEE,
TDA38813 IFFAINBEEMNHITHERE. EXEBEEENRFRIPINEE, fINFREREN. B
SRR SEMIREFRP UK, UWEELERENIREAENRAARLT S, TDA38813 XH
PR QFN-21 (3mm x4mm) 3, TERESEER (-40°C<Tj<125°C) »

BEAEF MR EFRXIES, Ko EER, & CVEEMETIEX, AFHETEREHERATHAINRIR, £ CEFFRIDEXHEHE. 2905,
B, EE51E infineon.com EERFHIBIMEAE (FFHIXE) -
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TBER

1 ITHER

1. TlER
Base Part Number Package Type Standard Pack Form and Qty Orderable Part
Number
TDA38813 QFN-21 Tape and Reel 3000 TDA38813XUMA1
TDA38813 — ] [] |__[] ] %l
-——— Al — Designator
Packing type Tape &Reel
Moisture D
UM — | protection packing y
Packing size 330 mm

Halogen Free Yes

X — RoHS compliant Yes

Total lead free Yes

VIN SW
L 2t 20, ]
BST [' o e lvee
| TR _
AGND 2 ) . s | PGND
|
| _ L
cs [~ TR . 7] PGND
[ TR L
MODE [+ ) . (o | "™|PGND
|
 _ L
SS/VREF |5 ) . 5| PGND
 _ ‘ L
RGND |5 ] o . | PGND
| o ‘ L
FB [__J L . =] PGND
| _ _ I [ ‘ L
EN [¢_ ] L . 2] PGND
| | |
pcooD [¢ | L i 1] PGND
| __ ) | 10 — _
VIN
=] 1 Ea EgF YIS
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Maode [] — - LD
Selector - in ) BsT
RGND >
Mode POR L
$S/VREF [ J——— Reference i l
ADAPTIVE Made —3» HDin How
ON-TIME
L1
FE [} GENERATOR | oo
[ 0SM —
C t »
omparatar Vin oW VP GATE
OTF — pRIVE & sw
ILIM [ ZC0 —s  LOGIC
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UVP_Th =+ NOCP_0SM —»
- g NOCP_QWP — .
LDrin LOn
Fault -
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el ] PGND
PGND =
OSM_Th= Tum-on F
Delay P u
Dischage ——
Prebias =
Peood_Th =]
ILIM { 2D Valley Current ————{] c5

NOCP_OSM +— Limit, NOCP &
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NOCP_OVF -—

éy—EJAnnn
PGood .

“or [0
AGMD AGND
=] 2 EE
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I SW []_—L/—Y.Y_‘(\ D VOUT
EN EN o
PGOOD PGOOD s
vCC | | 1
TDA38813 FB [ AVAVAV —— Cyour
Cvcc RFBl
ﬁ Reg2 y‘p
= MODE
RGND [}
CS CSSI .
R SS/VREF [ I— -
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Res - i C
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5| B R
4 5| B
JE: I=#IA, O=%it
Pin# Pin Name| 1/O Type Pin Description
A capacitor connected between SW and BST is required to form a
1 BST ! Analog floating supply across the high-side switch driver.
2 AGND - Ground | Select AGND as the control circuit reference point.
3 cs | Analog Cu‘rrent limit. Connect a resistor to AGND to set the current limit trip
point.
4 MODE | Analog Operation mode selection. Program MODE to select CCM, DEM, and

the operating switching frequency.

Input pin for external reference to support voltage tracking. Decouple
5 SS/VREF I Analog | with a ceramic capacitor as close to SS/VREF pin possible. The
capacitance of this capacitor also determines the soft-start time.
Differential remote sense negative input. Connect this pin directly to
6 RGND - Analog | the negative side of the voltage sense point. Short to GND if remote
sense is not used.

Feedback: An external resistor divider from the output to RGND
(tapped to FB) sets the output voltage. It is recommended to place
7 FB I Analog | the resistor divider as close to FB as possible. Vias should be avoided
on the FB traces. Place a feed-forward capacitor (Cff) between output
and FB to optimize load transient response.

Enable; EN is an input signal that turns the regulator on or off. Drive
EN high to turn on the regulator, drive EN low to turn off the regulator.
Connect EN to VIN through a pull-up resistor or a resistive voltage
divider for automatic start-up.

Power good output. This is an open-drain signal. A pull-up resistor
(connected to a DCvoltage) is required to indicate high if the output
voltage is within regulation. There is about 1 ms delay from FB 2:
92.5% to PGOOD pull-high.

Input voltage. VIN supplies power for the internal MOSFET and
regulator. The input capacitors are needed to decouple the input rail.
Place decoupling capacitors close to VIN and PGND. Use wide
PCB traces to make the connection.

System ground. PGND is the reference ground return. For this reason,
11-18 PGND - Ground | care must be taken in PCB layout. Use wide PCB traces to make the
connection.

Internal 3V LDO output. The driver and control circuits are powered
from this voltage. Decouple with a minimum 1 uF ceramic capacitor
19 VCC I/O Power | as close to VCC as possible. X7R or X5R grade dielectric ceramic
capacitors are recommended for their stable temperature
characteristics.

Switch output. Connect SW to the inductor and bootstrap
capacitor. SWis driven up to the VIN voltage by the high-side switch

8 EN I Analog

9 PGOOD o Analog

10,21 VIN | Power

20 SW 0] Power . . .
during the on-time of the PWM duty cycle. The inductor current
drives SW low during the off time. Use wide PCB traces to make the
connection.
Final Datasheet 70f38 V2.0

2023-07-12



TDA38813
12A A BEERESR
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B RATEE
Description Min Max Unit Conditions
VIN -0.3 18 Vv Note 1
VCC -0.3 4.0 \' Note 1
EN -0.3 18 \'
-0.3 (dc), VIN (dc)
SWtoPGND -5for 25 ns 25for5ns v Note 1
BST to PGND -0.3 (dc) Vsw +4.0 v Note 1
BST to SW -0.3 4.0 \'
PGND to AGND -0.3 0.3 \'
CS, FB, PGOOD, MODE, SS/VREF to GND -0.3 4.0 \' Note 1
Junction Temperature Range -40 150 °C
Storage Temperature Range -55 150 °C
£
1. Z#EPGND. RGND FJAGND 5/,
Z2E: BT EXRAEE G FrSE R 7 AT GES X 85 (F1E R A MR e XL E L TT

BEE, HTEREFIEXLER TR TR FAEE S ArmaIF I FREBIER

— —

1?.‘_ 170
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6 A

6.1 At Sk

Description Symbol Values Test Conditions
Junction to Ambient Thermal Resistance Rrh-ia 24°C/W Note 2
Junction to PCB Thermal Resistance Rrh-s8 8.6°C/W Note 2
Junction to Case (Top) Thermal Resistance Rh-sc 18°C/W Note 3

b

2. [EHTDA38813 IFIGIRIEH (R 3 B x4 &Y, 6 /FFR-4 HIfFIBEEIR) -

3. BB EFIE, FERITEETES RMP0RZETE,
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7.1 WETERM

Description Min Max Unit Note
VIN Voltage Range with External VCC 2.7 16 v Note 4
VIN Voltage Range with Internal LDO 4 16
VCC Supply Voltage Range 3.12 3.6 v
Output Voltage Range 0.9 6 \
Continuous Output Current Range 12 A
OCP Limit (Valley) 16 A
Peak current 18 A
Operating Junction Temperature -40 125 °C

pr N

4. S EFRE BIEEIZZEVCC 5/l

7.2 BB
P BRIEZS BB, EIAREZHTF 4V <Vin<16 V., -40 °C<Tj<125°Co LAZYETF Ta =25 °C A1#5E.
Parameter Symbol Conditions Min | Typ | Max | Unit
Power Stage
Top Switch Rds(on)_top Vest- Vsw=3.0V, [o0=10A, Tj=25°C 16.2 0
Bottom Switch Rds(on)_bot VCC=3.0V,l0=10A,Tj=25°C 4.6
SW float voltage Vsw ENZOV 300 mV
EN = high, No Switching 300
SW node rising edge, 6A, Note 5 15
Dead Band Time Tdb ns
SW node falling edge, 6A, Note 5 6
Supply Current
VIN Supply Current (standby) | lin(standby) EN = Low, No Switching, Tj=25°C 26 | 10 UA
VIN Supply Current (static) lin(static) EN =2V, No Switching, Tj=25°C 1.04| 1.2 | mA
Soft Start
Soft Start Sourcing current Iss_source SS=0V 42 uA
Soft Start Sinking current Iss_sink SS=1V 6.7 uA
Minimum SS time Tss_min Css=1nF,Tj=25°C 1 15 2 ms
Feedback Voltage
Feedback Voltage Vrer 0.9 v
Accuracy 0°C<Tj<85°C,Note 6 0.5 %
-40°C <Tj<125°C, Note 6 1
Final Datasheet 10 of 38 V2.0

2023-07-12



infineon

TDA38813
12A A EERESS
BRI
Parameter Symbol Conditions Min | Typ | Max| Unit
On-Time Timer Control
Vin=12V,Vout=1V, Fsw =600 kHz
133 | 142 | 149
Mode =VCC/GND, Note 7
Vin=12V,Vout=1V, Fsw =800 kHz
On Time Ton 102 | 108 | 113 | ns
Mode =243 kQ/30.1 kQ, Note 7
Vin=12V,Vout=1V, Fsw=1000 kHz
83 1884 | 93
Mode =121 kQ/60.4 kQ, Note 7
Minimum On-Time Ton(min) Vfb =500 mV 23 ns
Minimum Off-Time Toff(min) Vfb =500 mV 180 ns
VCC LDO Output
Output Voltage Vce 2.88| 3.0 |3.12| V
VCC load regulation Icc=25mA, SS/VREF =0V 0.5 %
Short Circuit current limit Ishort 4V:SVin:S16V 70 mA
Foldback current limit Ifoldback Vin=4V, Tj=25C, Note 5 25 mA
Enable and VIN UVLO
VIN UVLO - Rising threshold | VIN_UVLO_Rise 21 | 24 | 27
Vec=3.2V Vv
VIN UVLO - Falling threshold | VIN_UVLO_Fall 1.55|1.85|2.15
VCC-Start Threshold Vcc_UVLO_Start VCC Rising Trip Level 2.65| 2.8 [ 295 v
VCC-Stop Threshold Vce_UVLO_Stop VCC Falling Trip Level 2.35|2.52|2.65
Enable-Start-Threshold En_UVLO_Start ramping up 1.15| 1.2 | 1.3 v
Enable Hysteresis En_hysteresis 0.21
Input Impedance Ren 500 | 1150|1800 kQ
Over Current Limit
Current Limit Threshold Vcs 115| 12 {125 V
ICS to IOUT ratio Gces lout >=5A 18 | 20 | 22 | UA/A
NOCP_OSM -7.1 A
Negative current limit
NOCP_OVP -9.2 A
Negative current limit
. Ton ns
timeout
Output OVP and UVP
OVP Trip Threshold OVP_Vth FB Rising 113 | 116 | 119
OSM Rising Threshold OSM_Vth_Rising 104
% V
OSM Falling Threshold OSM_Vth_Falling 102 o TR
UVP Trip Threshold UVP_Vth FB Falling 77 | 80 | 83
Power Good
Pgood Turn on Threshold VPG (upper) FB Rising 89.5|92.5|95.5
FB Falllng 7 80 83 % Vrer
Pgood Turn off Threshold VPG (lower)
OVP Condition 113 | 116 | 119
IPG =10 mA, Powered ON 100
Pgood Voltage Low VPG (low) VIN=VCC=0V,IPG=2maA, 500 | 650 mV
Rpull-up2:2kQ to 3.3V
Final Datasheet 110f38 V2.0

2023-07-12



"
12A AP REERES f\. ——

S
Parameter Symbol Conditions Min | Typ | Max | Unit
Pgood Turn on Delay VPG (on)_Dly FB Rising, see VPG (upper) 08| 1 |12 ]| ms
Pgood Leakage Current PG=3.3V 10 | pA
Thermal Shutdown
Thermal Shutdown Note 5 140 | 150 | °C
JE

5 RIRIFIRIE, 18X4%~ st
6. BELITIEEITHIHIEFR M RIRUC R G KA TE Wit
7. ZHE, TE12Vin F1Vout TIERMET, HRAFEBH4IA ZGHT, HELIFERAZF800 kHzo

Final Datasheet 12 of 38 V2.0
2023-07-12



TDA38813 (imn eon
12A EF & ERESS
R R

8 ARG M ThERARFE B 2%

8.1 VIN=12V, Fsw=800kHz, {£3,: DEM #1FccMm

VIN =12V, VCC=NEF LDO, lout=0A-12A, Fsw=2800kHz, 8, BAXH. HEETE, NEMNIRIRE
HhZk B13E TDA38813 FUFE. FEERERIFE. WMAFMHLE BARIRFE LUK PCB &ikinFE. |1 ERTHENZ
& Ma BB IEFRfE AR RV B 2R

r1 VIN=12V, Fsw =800 kHz FJHFE ka8
Vout (V) Lout (nH) P/N DCR (mQ) Size (mm)
1.0 240 nH CMLEO63T-R24MS 1.19 6.95x6.6x2.8
3.3 820 nH CMLEO63T-R82MS 4.7 7.25x6.6x2.8
5.0 1000 nH CMLEO63T-1ROMS 5.6 7.25x6.6x2.8
VIN =12V, Fsw = 800 kHz - internal LDO, natural convection, Ta=25C
100
a5 - = =1.0V-DEM
90 1.0V -FCCM
g 85 —
= = = =3.3V-DEM
€ 80
% 75 3.3V-FCCM
V)
70 = = =5V-DEM
65
5V -FCCM
60
0 1 2 3 4 5 6 T 8 9 10 11 12
Output Current (A)
VIN =12 V, Fsw = 800 kHz - Internal LDO, natural convection, Ta=25C
4.0
- = =1.0V-DEM
3.5
3.0 — 1.0V - FCCM
=
7 2° - = =3.3V-DEM
3 20
g 3.3V -FCCM
Z 15
[~ 9
1.0 — = =5V-DEM
0.5 2 == 5V-FCCM
0o *
0 1 2 3 4 5 5] T 8 9 10 11 12
Output Current (A)
El 4 MG FE
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il Ead

9 T E £

12V Vin, fsw=800kHz, no air flow

14

12
< 10
=
g 8
= = 1V Vout
O 6
ae] — 3.3V Vout
©
S 4 5V Vout

2

0

45 55 65 75 85 95 105
Ambient Temperature (°C)
5 PAPEER
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MOSFET BY Roson) FERE T HIE R

10 MOSFET BYRosion FEBRE T IH T

/
/
//
/‘/
/

5

©

o

-40 -25 -10 5 20 35 50 65 80 95 110 125

Temperature (°C)

6 #5% MOSFET (Q1) Rdson

c

E

oy

8

=]

o

-40 -25 -10 5 20 35 50 65 80 95 110 125

Temperature (°C)

= 7 [F12> MOSFET (Q2) Rdson
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12A [@% b ERa ESE k_/

TEIRE

11 TR

11.1 PRIRIEE F@EBT Bl

TDA38813 KALTHNHEIEE F&ERYE] (COT) =, FHEMIREMAHBRSHN. RiFfabATHEX
PRER/ &I TIEE, 1R COT HHIEHHBE Vo 5S— 1M EaNERBRESHIRRBEHAITIER 2 Vou
BEENZES LT, PWM ESHEARL, 514 FET UEESEREIFR. KEEREHASBMZIREBRASE
FPE, ZRARER Vo 5EZBEHITHER. SE45RY COT ITHIAELL, R COT IZHIAKIES T BE

HYIETIEE ST,

11.2 FCCM #1 DEM $R1E

TDA38813 IRMAFMM TEER: BEIELSEIER (FCCM) MZIRE(HEER (DEM), £ FCCM BER T,
TDA38813 IREX(E NP PEERIRIRIETT, AXMEMIEE, FltmEHBESURR/). £ DEM ERT, H
BREREOTEN, B FET ¥XHF, MNMEEFXRINE, REBHHNNNE, EERFH, FCCM
# DEM B TEA MR, IBITHEINA 1@ MODE 5|MI# TR, 11K 2 Fim. ESEFENE, BITERX
BUIEIR A BERNBY B R, ENEFHI MODE BRE, HAEIF EN 3¢ VCC BB,

11.3 RIEEFF R INZR

TDA38813 121 600 kHz & 1 MHz =M e 4RiEFF XM= ( FSW), RFETE MODE 5|15 jEliEiz— 1N IMERER
FEEPE], 1R¥EPTIZERYFsy , TDA38813 R NLATERVMINEE (VIN)F Vour EERABRZEYIZHI FET ( TON) S@AY
i, WTFRFIT

VOUT 1
Ton =

Viv ~ Fsw
H, Fo SFFEMOTEAE, TEHRE, TDASSI3 M Ve A Vo , HEHERSENE, LU
FFPLEM Fsw o FEEREERAVIEIN, FRIMEBELSIEM, MAMEIIERRGE,

2 5T MODE 5|HIMVECE, RAOFEAME E96 BBFE, AEN +1% . EMMEFHY MODE BLE, HIEIR
EN ¥ VCC BBJ%,

=2 BX5IHEE
MODE pin Freq (kHz) Mode
GND 600
30.1 kQ to GND 800 FCCM
60.4 kQ to GND 1000
VCC 600
243 kQ to GND 800 DEM
121 kQ to GND 1000
11.4 {58k

EN 5|BTH TDA38813 BIFF/ RIS, WERERIE (UVLO) EBERUSIT EN BBIE, & EN BESTHEHE
B, RIEFLDO FFIaH E. & VCC/LDO EBIEFHZE VCC_UVLO_Start BI{ELL LY, XEoIFEYIEE. EN 5|HIA]
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12A [@% b ERa ESE k_/
TERE

PUBE =B N#ITECE, 0 B8 Fiin. EN EIHSMRRIRES, SNECE 1 Fim. 7EECE 2 1, ENES
@it B PE S ESS Rewt M Rew M VIN BERH o BT ERETRERIDESRLER, BRAIUASLEBEERE
— I REMERE. XBR—NEEEBRIINEE, FAEALPILE TDA38813 TEEI VIN & T IET B1r5H
i EBEFR R RIFREA B EK . W FRETEZRAVILIT, MECE 3 AR, EN SIHIATEREZE VIN,
MAFEAINBEEDES. ENSIIARNA T FoRE. BINERER+TIREI THIAERE,

N
VIN VIN
T N I - R ,
VIN I Rem é VCC= VIN I
vce = EN vee =
TDA38813
B [ | l EN 1
[— TDA38813 I " T’ TDA38813 I
EN2
RENZ
EN= an external logic signal EN = Rgn1 + Rpyo x VIN VIN= EN
Configuration 1 Configuration 2 Configuration 3
8 fEREACE
11.5 RBTh

TDA38813 REPE—NAF IS chEEEE, ATt BEN EFEE, HIRHIEBTMERER. AR
[EREEh, HENFIvVCC BEAEZENHEULN, REFYIMEB5. = ENF vcc AEREU L,
ZASHTE 400 us  (BREYE) HINBIRNASIRERN, IEY=i52BY MODE 5|BIFIEINTE SS/VREF 5 |Hl_ERYESA
SMEBEERE, ARG, NEEHESEMENNIEIRM 0V EMMAE 0.9 Vo B ahBYEREiEL BE
T{b, WSHHAIE), TDA38813 7£ DEM RN T ILE, HEMmHBERIKET PGood EEHIER 0.9 2.
TDA38813 MY/ NEETHAT BN 1.5 ZF), @ITTE SS/VREF 1 GND Z[BIIEINEES, AILUSE KR E e
8l FTENREERIAUTAITE,

teg (Ms) X 36uA
0.9 (V)

Css (nF) =

Css = Cs51 + Css2
/E\:':F', Css1 MCssp FINZE /DI 10 nFo

11.6 FRERTh

TDA38813 gES/EchEITiFEBiat, MAEM A BENIRHF T, = TDA38813 LUFREMEBERD
chEY, =% FET FESS FET #BIRFF XU, B2 SS/REF BBEEBIT FB BB %,

11.7 BB EERER ISP SR B

TDA38813 FJF3 SS/REF 5|z 5B [ERERFINIBEERE, 2 SS/REF 51k _L&H RN EI /M EF R ERYT,
ZEEISERRNEIPEERE (0.9V) o £ SS/REF 1 RGND Z[BiEZIMNSFEEBER, SR EREEHE

ERVEE, KI5 (FB) BIEIRMEIZIMNIEERES.

V2.0
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TDA38813 iﬁn eon
12A BT BRIERESS ( ,
TR

EFFHAEIREE, BRI SS/VREF 3| H_EMEE, MIERNEEZH, — 120 Q BRI

PR E2i%Y SS/VREF 3| B_EBYEBFERTER 100 pso FREBERESHAIR SS/VREF A PHEARIRER R
STFEBEE ., REEEET 40 us 5, RNERIZEI SS/VREF BE, 18 T E R N

SS/VREF S|l EBEBESTREFEEM 92.5% , ©IGER SS/VREF 5IHIEREEA PGood. Vour OVP Al
UVP EMERIFTEE . ZBHFEFERNIHEsN LB, £ FB oA EAHBERS 1 2, PGood HEBF,

SNSRI BB ERALME] SS/VREF BIERTFTREREAERE 92.5% , ERERARNEEEREIEN PGood.
Vour OVP 1 UVP BYIEI{E. XY FERETN, FBIEEAERENEENESMNB SS/VREF 3IRIFRRVERIEE, —B Pgood 79
SR, SEBRERMAEESEBETEER SS/VREF 5| EBYEBE,

FEEshi3 2, SS/REF BEXITUAZIZFTFTHEHEE (0.9 V) HRIRBE, MARRERET. REmTMHE

Pgood NEH G, SS/REFHNSESHSEEN 04V E 1.2V, HEBEMNEERMTRGITE 1 mV/us, BIE

IEE TEHRiEIE IREh SS/REF, HIMNBEERTFAIEER, IMNENRNNEEBIRU 36 uA LI ERIEBR. HE,
LN EES TASEER, ©REERMERET 12 uA BIETR,.

TEHNERENE BB E PR B BRI IEH, SS/VREF SIRIEE[EIAE] 150 mV &, PGood TRIKEF, HIRERE
[E{ETF 150 mv BF, ZBHEFHNBITFE OVP RS, FE EN 3¢ vCC ER A BEMRE HEB, T£ OCP/UVP IR
=ik8 oTP EikHAE], ZREISHN SS/VREF 5| BIEEE, F&1E iR A SEhiERE,

EN 12V

VCC

Internal SS

SS/VREF

z | T
092 x SS/VREF ! v ety

FB

P i 1ms
PGeod P { Delay

(a) Startup sequence with external reference

Final Datasheet 18 of 38 V2.0
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TDA38813 iﬁn eon
1A RIERESS L _

TR
EN
VCC
Internal SS
SS/VREF
R U 12V
i 092 xInt_REF
= T T 2 T By
I 1ms
PGood : : - . : Delay
(b) startup sequence with voltage tracking
9 KA SR E & B R BRER R B Rh IR

11.8 REB{EEZE (LDO) FRESS

TDA38813 £ TIEEZE (LDO) FRIESS, NAIMBERIBEHERREBRE. N7 RAREHBEEFVER,
Z EN EBEMBIERY, AEB LDO 422 H, VIN 5|2 LDO Bl Nif. AT T LDO BITHEIRFE, ATLUE
T B IEER VCC S|IRERIIMNBRERE, B 10 5%EF T NEE LDO F19MEE vec T{ERT vcC #1 VIN 5|HIBYES

B

VIN_ VIN. Ext. Vcc
VIN vcc | VIN VCC
2.2 uF
J_ TDA38813 2.2uF J_ TDA38813 T ~10uF
I ~10 uF I u
— PGND .. PGND

Use an external VCC

Single rail operation with the internal LDO

10 {EFAEE LDO TSMEE vee ERE

£ 717 METAEEET VIN M vCC IRV RN TEREEE. BIFEEE vCC FhHEE LT igitEN,
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TDA38813 iT

LARSBEERES ( nrineon

TEIREE

o« ME—IMERER, UWREHIXT VCC 5T,

o XTFERMNER LDO FIMEB Ve BIFRFDIRIE, EBFRETE VCC MHEME—1 2.2 uF~10 uF B9 ESR A&
BA, 5% PGND,

RZF LDO BEFWERIRE, BMERERBEMITREREE, IMRERBETETERERRE &

MREZBENFFIRET vcC VL0 LA TERE. TEEEF, Do FIRIMRERRBEHE. —

B DO BE&ETF VCC UVLO LHEE, EMEIEREMRRES]. 7£ LDO FEEMER T, BREE

FITERBEREERPRIEA, EZI LDO BEFEE VCC UVLO TFEFIEMUT. BiZIbE, $BRImEEmRE,

X PRER B FE SRS 4 T RIP LDO,

11.9 BRI (cs) 2 BiRRIF (OCP)

E[E) MOSFET MUS@RYalA, RN EIFRREENR, FHIAGes ALLEFRZEGZ/ CS 51/ o BIER S =
AGND B9 5PMEBEBPFE (RCS), CSSIMIERIBE (Vo) 5 sw BRZFREHIRKELL. REY ves KF 1.2v ISR
OCP BB[EF{E BT (FEZ MOSFET FIRBIRE) , A RIFIEHI MOSFET S8, LUFRHIZFEH] sw SER
o EBPHR BITE AW T,

Ves
Res() =

Vin = Vour) X Vour 1
Ges X (’UM - ( Vin XTXL X Fayy

Heh, ves 12V, Ges=20pA/A, ILIM AFTEERY DC BEAFRE],

OCP BiIEMNTEIRE B 3 ENEEE. —BEE, MRBAEIES: 40 NEASHKNBTFHIBE R, HEFB T
FREIREMRIP (UvP) BEELLT, S8 IENBifEiES) MOSFET, #¥§ PGOOD IRENEE T, #iME] zcD
GEE|HN) &, B MOSFET X, ¥ VIN. EN 5% VCC fEIFEY, i8&IBEHIUEE,

11.10 RIERP (uvp)

RIEMRIP (UVP) FITE OCP PR H it FE AT IR IHENIMRIF, HIRBEhEEBEFAE 160 mv LIRS, Uvp
RIPBEER. UvP BRRIGIE FB Bk, X FB KF UVP HlfE 5 us BY (BEME) , MAXEKEIES,
PGood #HIK/SHIIEIREYIEI A ~2 uso PGood ARG, ZEPHMEFF XL 5 us. RS, EANE zcD (F
RN 5, =% MOSFET #8i1FXF, [EZP MOSFET X, It5h, SS/VREF BAMEMNE,  VIN. EN
5 vCC 1BIFRY, IRER/ BB,

11.11 WtHEBEMR S

BT EN 2 A, BMEHNEHBEREBEER. 15%F] MOSFET #l[EL MOSFET I FHIfF RMTIRES. EIETE
SW #1 PGND Z[B]RYRRER FET 558, X EERE, FET NHEBFXSIEBLMEL N 80 Q. —E FB BERE
Z SS/VREF B9 10% AR, MEBFETHL= X Mo
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TDA38813 iﬁneon
12A [El 5 B EAE 28 k-/

TEIRE

OCP Tripped ¥

Current
Limit

Inductor
Current

\ Pulse

skipped

|
|
|
|
|
T
|
pr— pr— pr— p— | p— p— pu—
HDrv |_ :
|
|
|
|
|
|
|

|
|
|
I
|
|
t
I
|
I
|
I
1
|
|

LDrv — 1T 1NN

PGood |

|
Vo I Uvp
|

\\‘/ Threshold
|

11 ZEHA ocp MRz

11.12 W TET (0SM)

% FB BB[E&TF 104% SS/VREF EB[E{B1KTF OvP R{ERY, =ik Ouptut Sinking 2= £ OSM TEHAE], EF
MOSFET R{F51@, XWHILKE, BEXET -7 A AEREE (NOCP_OSM), HikE| -7 A REN, A
MOSFET X, #=Wl MOSFET #%i@, 54 TON BYjal, #AfE, =% MOSFET Xitfr, [EZ MOSFET EHikiE,
ZaaF—EHRIFXMEITIRES, BEE FB FMEEMETF 102% SS/VREF, —B FB FREENMETF 102% SS/VREF, &
EFM=IEH OSM,

11.13 iZFE£RIP (OVP)

OVP Lb3R831E SS/VREF BBIEIXE 0.9V FHE I E, TDA38813 EFHifF OVP MLz, BN OovP #fit & B,
=8 FET RIFHIFEXFIRZE, BEE vcC BIEDL EN ES1EIF,

EERF (ovP) EiEidIE FB BES OVP HEBEHITHESRLIIN, X FB BEiE8iE ovp H{ERY,
TEMRFESSE 4 us (BBIE) TEREA L. 5% MOSFET #8i7E/9 OFF, PGood #ri& HIREEF,
[F MOSFET #5558, XHHKRE, BEEIAE 9 A ABRREE (NOCP_OVP), ZiXE|-9ARERT, [E
¥ MOSFET xUfr, = MOSFET #2318, #54% TON B8], 7AfS, =% MOSFET XU, [GZ2F MOSFET Bk
B, IIRFEEHTT, EHEI FB BEEZE SS/VREF FBBIERY 50% AT, = FB BBIEEERMEBER 50% LA
TBY, WRIFHTE DEM B FizfT, [P MOSFET XM, WNRTE FCCM B Tiz1T, WSESEF*
1759 ([B2F MOSFET #2@, EHEIAZE] NOCP [R{E, SAIGXHFEY MOSFET H1E TON B )@= H!
MOSFET) , HE| FBIRBEEERBEN 10%., Z2fGE, 1=H] MOSFET (RIFBIFEXFIRS. WX FB TELLIK
ST LEABE ove HE, NEEEMRN,
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TDA38813 iﬁneon
12A [El 5 B EAE 28 k-/
TEEE

11.14 fh i EBPR{E (NOCP)

TDA38813 e fa T B MIR H 4RI, HIGH M EIE P MOSFET RRVEEIARI A BRRER, X
[EF MOSFET LAFRSIfA R, EIEEIGITE AL OSM HHER, ABEMRFITE -7 Ao TEREOVPEHR,
T EBRBRHITE-9 Ao

HDrv |—|—| I_l e ,_+|_ _: IRERE.

Inductor /\/\/\_ﬂ\

Current

NOCP_OSM
-TALimit

.........

116% Veef NOCP_OWP |

M QALimit |

50% Vies

N

\ 104% Vref | !

VFB

{92.5% Ve |
PGood : :
: —- -— - :
Pgood tumn-on OVP delay = 4us DEM Mode
delay=1ms
12 i BB [ AR 4P Mol o2

11.15 idRERF (0TP)

mEH TDA38813 AEPiaiT, HREBIL I RFEN, OTP BIRSIBNXAIEHI MOSFET, HE M
zcD (EZHeM) EXAEDP MOSFET, 2 VIN. EN 3% VCC BB BEIER.

11.16 BR R (PGood) HitH

PGood 5|HIZMIER NFET BRIRATEE, REBEL— P LABEMIMNIE, YHE=MREER, PGood 15
SHBET,

1. fEREEBEM veC BRI BEE R T & BHEE,

2. RHILI EE s iR,

3. Vour R FTIIRZS

RT Mo B TFIRETIRZE, PGood LbiResHFL AN FB BB/, X FB BEE_EFHBIT ERFERT,
PGood S5 S7E 1 ms G#fim. H FB EBETFEEITHEE T LEFAZR ovP B{ELL LR, PGood 55
AR, B 11 B 12 %A T PGood MR, TEEATREMHEERBTIEAIE, PGood 15 SREFHEE
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TDA38813 iﬁneon
12A [El 5 B EAE 28 k-/

TEIRE

T H7E FB BBIEFHE PGood BIfELA EfE, A 1msBYIERRHAIS,

HVIN=VCC=0VH}, PGood REREN 3.3V, FE—M 10kQ HESBILHIEBPE, LI PGood 15544
EZEREBFE (EKFo0.7V)

11.17 18 318 B jB) M BR G X T B 6]

18 SEAY [ 2151 MOSFET Al S S @RI IE]l, RIATXEBYEIEIETEF=E AT PWM BKRZ R, [EH
FET RIFSEBMNRITIFSNE], TDA38813 EEREMNXMEINNBEBERTE, HiMN oce WEY
MOSFET E23i,

NFHRERNGTLENRA, FREFXMENSBREISAATE 7.2 THR/FRNENERE. &
W, FERNFRIARAERRTIEET. AIERUTANRNER/ NGB EIER,

VOUT
k x Foy X Vin

HA, F. BFRERFFRIAR, kBARMERNENE. RIBEW, %5 k=1.25 LHRIGTHRE,

> max spec of TON(min)

WNTFRESOTHRNA, STBREFELNFRME, EXEIERKTE 7.2 THH/)XERENR
AU, HBERIWT

VIN - VOUT

———— > max spec of T, ;
k % FSW X VIN p f OFF(min)

HA, Fo RFRERNFXRME, kBAXMEBNEZNE. RIBZE, &EF k=125 UBFRIGITHRE.,

Fit, &AS=LEURATFTER @R &R/ KB E],
Ton

Diax =

Ton + Toff(min)

11.18 AR AN RIREBMAE

Wit EBERIEI SN D E2R#HITHRIZ. FB BBES 0.9V AR EEBEHRITILR. KBS ELRBENZE
e tHARIFRARERY, TEFBSIRI LR 0.9V Bk, RIGHEFEDERAIIHTEI TR,

R
VO=VTef><(1+

H AR MR, B E T RIGEEME, #HEFNRIFEREER 1kQ ZE 20k,

RIFETNER R IR FEFE RFB1 EFHEX— /B MLCC BB Cff, LURMERIMNYBIRA HEE RS R HI,
BN Cff BUED 10 pF E 1nFo NRFHBERS, BWERKRIRR cff BERE,
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TDA38813 iﬁneon
12A [El 5 B EAE 28 <;~———’//

BRI

12 TR B

T A— N BB UN{aI{E A TDA38813 1% 1R [EF2[E2S. BRI B 13 Fivm. I&IHHAEII T,
VIN =12V (+10%)

Vo=1.0V

lo=12 A

Vo BUREBIE = +1% of V,

o REHBHSIN =V, 89 +3%, MEKAEER=3A, EEX=25A/us

12.1 J2 FH TDA38813

TDA38813 BTN ERENERE, MEsEE2FiR, BIFEN SIS vIN BREADEERE, AJEH
NELHELETMESHI UVL0, BARIBEMERN M Ren HEARW T .

RENZ
VIN mim X =V
(min) RENI + RENZ EN(max)

VEN (max)
R >R X
EN2 EN1 Vi N(min) _

VEN (max)

Hrh s VEN(max) 2% 1.2 THENXNERE B EIRENR AT Xj:.FVlN(min) =10V, 1R Ren: = 49.9 kQ # Renz2 =
7.5kQo,

12.2 ERRANBER

ERBERANBANIERT, =% MOSFET MR REZBMNEIRREM, RFBEL% IR, Bod
BERSNBNBEERTIL, HArEBERNBEETINRE, MNEEXpORERHITIER, EHRNE
RV RIFIEE. WABSREFRNEAZ MNP RETR, FHEERMMNEELSUR. WAL

R EBRAY RMS [ERIRRA:
IRM.S':IOX“/DX(l_D)

Vo

D=
VIN

Hh, s ERNBRBRNERE, RHER, DEATHo X3FIo=12 AF Dimay=0.083, NRANFINE
Eﬁgﬁﬂfﬁ Egililfyg lms=3.32 Ao

NRBRMASCREENER, SVEANBRAK TR,

I, x(1-D)xD

Cin(min) > fow X (AVIN — ESR x I, x (1 — D))

Hrh, AVIN ZATFMNRAKIEIEERASCEERE, ESR BRNEAMNENBRELEIE, BEERABERS,
ERETEER ESR. ESL MI=EMERREEN. ¥FF0 = 12 AL Fa = 800 kHz. ESR =2 mQ. VIN =120
MV, Cinmin> 12 uFo BREIRIBRBBRE THEESHBETMER, MANESERT 10122
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TDA38813 infineon
12A AH R ERESR <;~———’//
BRI

UF/0805/25V MLCC, Ittobh, WNRIMNBEAFEILRESS, BNFERABEBRS.

12.3 FB YAV R

FERRIBR IR, TEMENMEERHFITIERE, RENBERESSBEIRANSURER. RIEK
EMRESNmEIESE, BT R/ NRTHBESAEME, —ARFRN, BRPIBENIEIEESCRBR
(AN) TE5R1HH B 7R AY 20% & 50% Zj8]o

MR ERACIET OCP [REIAVERAIMSIN_EBRSUKBMAVIRIEE, NFREBESE, BN
AR REREERENASTAEN. KERE LERE THERENERIEEEE,

B LT RRIVAERE LIFSUK BB RE:

Dmin
L = (Vingmax) — Vo) X m
Vo
D.. =
e Vin(max)

[sat = OCPmax + A’:L(max)

HAVIN(max)= 5K BMINBE; Ailnx = sx KIEIEEBRIILOEBIR; OCPna.= % 7.2 TTFREXH OCP
PREIFVER AN ; i = BRERSFBMEBR, EXMERT, EIFBEREREE L =240 nH, K AiLm.x = 40%
E’\Jlomaxo |sat KEZ/J\? 17Ao

12.4 i tH B S YRR
B ESHERTIENRATFHEEESCENBRESER, ARE VoSURER, C,Ni#HE TIRE:

AiLmax
c,>
© 7 BX AVpr X fow

Heh, AV, 2FTENIEIEERHSURBE. ¥ FAiLnex 4.8 Av AVe= 10 mV. Fu=800 kHz, CotAZiATF
59 uF, HiHEEZAAY ESR A ESL UK PCB A& T A BESERN S HEBESUR. BINE
BZEMEERS (MLCC), EH ESR. ESLE, A&FR/)\

NHEBSENER, MhERENTE UL T RE:

L x AI?

o(max)

>
2 XAV, XV,

Co

HAAVe RAEBRSHIERTFRVIRE. Alimy i AMEKRAEER. FER, ERITERZE ESL. ESR.
EHICIERMmA. BRSAEEBIREREM PWM ERNFW, BEFEFIIMIBRRHEHRSER, RIEELR,

BATAT LS BRI EEHMCIEM=EZERER, ARRIBELEENELERM ML, TEAHIPH, HHERE
BRSAEHER (BlAve=30 mV, Almx=8A) , #E1FC,=~256 uFo B EMMEEC,, NERBETIAHED

&t
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TDA38813 iﬁneon
12A [El 5 B EAE 28 k-/
T

12.5 HHEBERRE

b HH BB E A @I SN ) E 2R HITHRAZ, FB BBES 0.9V VAR EREHITILR. REDELLHNBERE
ERIHIARTERERY, 7EFB SR LR 0.9v BBE. RIREEES EZFHIIHEIN T,

RFBl)

RFBZ
HrA Repy F Reeo ;e E FRIGEEFH, 3EHE Resy = 2 kQ # Resy = 18 kQ, PASEIR Vo= 1.0 Vo 7E VSNS 5| AT LA
HEEREMESESS, ULIMAEREBELHIRE,

V;):Vref)((l‘i‘

12.6 BIREBA

AT LATETNER ;e S BB FE Resy EFFEX — NN MLCC BBA Cff , LIBNEBRESMMAZ, Lo = 240 nH. Co = 470 pF.
Res=2kQ, Cx=~220pF, CffRIRIBERSHE MMM TIESNAH—T M1k,

12.7 HEBA
SYFAZHRE, BINTE SW B SEHE|IS3 M ERE— 0.1uF IR EAEN HAER.
12.8 VCC EIREBA

B2 11.8 FXF I LDO BN, VCC/LDO SEREBARIFEA2.2 uF MLCC, VIN ZFREEBAIEHA 2.2 uF MLCC,

12.9 Pgood EB[H
Pgood BBFERIHETZ(E 10 kQ B LA L. Pgood EEFEIZER 10 kQ FEFH,

12.10 SS/Vref B A
RS THEET SS/Vref 3| _EAIIMBEERHITHRIZ, HETHBANITENT.

tss (mS) X 36MA
0.9 (V)

Css (nF) =

Css = Cg51 + Css2

XtF3.4ms BB, FEEIEM 68nF WIBHER. EINTE SS/Vref 5|HIZE RGND #1 SS/Vref 5|1 ZE RGND
ZIEfERE/IMEN 10nF B A,

12.11 BB 7 /B R EB PR
LT ARA T E B ma N,

VC S

Vi~ = Vour) X Vour 1
Ges X (ILIM - ( Vi XIXL X Fay

Hi, Vs 12V, Ges=20pA/A, ILIM AFRFER] DC BIRRE,

4.99kQ EBPEAE T 14A EBIRFRH,

Res(Q) =
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o~ .
12A AF BEERES

RIAES
13 MAES

13.1 N FEE

CinHF  Cin
2.2uF 10 x 22uF
o o . [] Vin=12V £10%
REN2 REN1 | jL: L X Optional
12k 2402kQ GinHF - =
2.2uF
; RBoot
- 0Q
En Vin
BOOT CBoot
VCC 0.1uF
PHASE 41_
RPG Vo=1V
10kQ SWI— v v . i , ]
L
PGood Cot _L l /j_
CoHF
] PGood 240nH 5, 470uF Co2 2‘;“,:
Opﬁona|I1UX4?UFI & :
TDA38813 = = =
MODE FB CrF
220pF
RMODE
30.1kQ RGND l l—{ l_l
— AN AN
g;rfll RFB2 RFB1
18kQ 2kQ
cS SS/VREF
Rcs
4.99kQ AGND PGND Css2
J7 l ;I; 68nF
13 TDA38813 FH AW FAE], Vin=12V, Vo=1V, lo=12A, Fsw=2800kHzo

13.2 B T 1R

Vin=12.0V, Vo=1V, 1,=12, F.=800kHz, ZE;&, TRA

Tekironix
Add New...

& 14 12AREHNMNES), (GEE1: Vin, &E2: Vout, J&i&E 3. PGood, &t 4: fFEE)
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Ol
12A AF RERESS

NMAES

=] 15 OATAEIEEN, (GEE1: Vin, EE 2: Vo, iEiE 3: PGood, iEiE 4: E8E)

= 16 12A ARSI BBESSE, Fsw=800kHz, (@& 2: Vo)

& 17 SW R mEED, 12A 1%, Fsw=800kHz
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TDA38813
12A AT EERERR
MAEE

infineon

Tektronix
Add I

! i [ ;
Lhoa LA H H n

A 1A A i

sww-\[‘ ,quWW ;

1
Sk 215 G5A 120 it
125 ke w oo

& 18 SW i3 (DEM )

Tektronix

Add New..

i v
=] 19 fEEEMuve (XHT) , (EE2: Vo, &i&E3: PGood)

T
A L

i WP TR PPOTON TV T RUR e
/ ¥

Stopped

B 20 4AWEiAﬁ%ﬁ@1OA/us$§ﬁﬁ$ﬁﬂgﬁ ﬂr]r“ lo=0A-4A, (cCh5: Vo,
Ch3: 1o) , pk-pk: 39.4mV, Fsw=2800kHz
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TDA38813 iﬁneon
12A [El 5 B EAE 28 <;~———’//
wREIN

14 RN

EIRIT S R%iREES, PCB RIFEER. MAESTMERFGE, HARSHRFILITRIIEEETRE
FREARA SR, BIEEU TIRIEN, LUSSH&EMSEE,

ERER (BFERNAHBER, VINFVcEERRER) MR AfEFEITAERNS R,

o 7ETDA38813 EEJRIANIG (=] MOSFET J@tk) #1 PGND ([FEZF MOSFET iFtk) ZEIMEBES KBS,
LURBLD R PR IE A FNRES, M BANIREE BN PGND BT E, LU/ Vo ERIFF XKL,
VCC #1 VDRV H AR I BB A W UH#2ZE PGNDo

o 7E£ TDA38813 BST #l SW S|HIMDERE— 1N BE RS, RS, URERIDIFKRER,

o SWHRMKRNENRESSE, WRERDFXREENRM,

o BT RSERRE AGND 5|15 PGND 12EMRE, ARENTL. RERVSEAKE, HEHET
AGND #1 PGND 5 |BIEYIE T 7o

o BI7E Vin 1 PGND /282 EFFFL, IUEEBIEH.

o Vin Ml PGND IEEFERFZINR, LUBLDIHRBFEMEA. MERRBNBFLREETRRZEREIR
%,

o ENSIIFIEZESIH) (83 SS/VREF. MODE #ICS) RIifiEZERERHI AGND,
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TDA38813 (mﬁneon
12A BFEERESS

HREIN
TEHEBT TDA38813 tnA B REY PCB F/Ei% 1T,

@_.

& 21 TDA38813 jE/ R - TN E

=] 22 TDA38813 &R - KB
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Qualification Level

Industrial

Moisture Sensitivity

QFN Package

JEDEC Level 2 @ 260 °C

Human Body Model

ANSI/ESDA/JEDEC JS-001, 2 (2000V to < 4000V)

ESD
Charged Device Model ANSI/ESDA/JEDEC JS-002, C3 (2: 1000V)
RoHS Compliant Yes
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to continuously
improve the quality of this document. Please send your proposal (including a reference to this document) to:
erratum@infineon.com

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© 2023 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer
The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical values stated herein and/or any information regarding the application of the
product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without limitation
warranties of non-infringement of intellectual property rights of any third party.

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.

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

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question,
please contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or
automotive, aviation and aerospace applications or systems only with the express written approval of Infineon Technologies, if a
failure of such components can reasonably be expected to cause the failure of that life-support, automotive, aviation and
aerospace device or system or to affect the safety or effectiveness of that device or system. Life support devices or systems are
intended to be implanted in the human body or to support and/or maintain and sustain and/or protect human life. If they fail, it is
reasonable to assume that the health of the user or other persons may be endangered.
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