#iX)% TDA38740/25 Infineon
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40/25A BB BER T EERESE, & PMBus

FREERNER: Tk
iEHET 2214 1D oxA8 (TDA38740) F1 oxA9 (TDA38725)

i

o FTHNE VccBY, MINBEER 45V E 17V AFIEEINEVcc WRANBESEERZE N 3.0VE 1TV
o EFMURIGEESESEMNE, BLHBETE: 025VES.12V

o XAGERARE CcOT ENnE FIEEMERALMEE, LTHINBIME
o AESRGIELSEIENF _RERYN, LURSRENE

o MWMEBE. FFRIMZF/MRICEZFAILOET pin BHIEE, 16 HMARMIERE
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o BiEETDH, WERHAYE)RNEE PMBus IE9ER & TIREB BIEBTh

o PARMEATLLREFRF, B\ MEHEIGE

o BEERTHBEKITINEERIMIN& Power Good it

o AFIREERE. BE. BR&IMELENME PMBus R41EO

o ZRYRIE (MTP), USERBBSDERZAG AN 14K

o WFNImIEREL, TREMAIMNITIG

o TERRE: -40°C<Tj<125°C

o /R 52K x6 =K PQFN

o T, TXE. FTE RoHS2 AT (AR EFNTa)

Rz F8

o ARS5ENA

o FHERNFA

o HBE&HERENA
o DHEABHREREN

P

X X&Z TDA38T40/25 B— a3 TER. RSN ERER-BEntaE2s. PWM ITHIZSMER T BEZRE
B9 OptiMOS™ FET {8 TDA38740/25 B A—FUVNRITRERS R, mliREHEMEIThEREH, Ltt, SEEBT IR
RIEE F@AYE] (COT) IT/IA SR, MMBEIHK TIRITIIE, HELI T RERESME,

TDA38740/25 ©— A ZINeEIR[E2S, IERENMAMEmEBETERNIE, At 400 kHz E 2 MHz BYA 4R
EFFRIAER, H#HF 200kHz (REHE 1600KHz) , FHiIRM/ \MAREEERRE. EEABERRIZET Load
Line, NEEBRSMEHE T HIMITE,

FHIEFMHIEX EFRXIES, HEEEL, & CEEERTIFX, BTFEIFTERTHEFTHHNIR, & CEFFRIBFXIERIE. F55A
BT, 155453514 infineon.com EERHHEXIRE (FEIXEE) .
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Infineon

Ordering Information

\ —
1 TWER
x1 TWER
Sales Part Package Standard Pack | Orderable Part Number| Part type
Number Type Form and Qty
QFN 5 mm x Tape 5000 |TDA387400000AUMA1 40A Generic Part-PMBus controlled
6 mm and Reel configuration
QFN 5 mm x Tape 5000 |TDA387400020AUMA1 40A Generic Part - Pin strap
TDA38740- 6 mm and Reel controlled configuration with
aabb VOUT_SCALE_LOOP setto 1:1
QFN 5 mm x Tape 5000 |TDA387400030AUMAlL 40A Generic Part - Pin strap
6 mm and Reel controlled configuration with
VOUT_SCALE_LOOP setto 1:2
QFN 5 mm x Tape 5000 |TDA38740aabbAUMA1 40A Custom part
6 mm and Reel
QFN 5 mm x Tape 5000 | TDA387250000AUMAL 25A Generic Part-PMBus controlled
TDA38725- 6 mm and Reel configuration
aabb QFN 5 mm x Tape 5000 |TDA387250020AUMA1 25A Generic Part - Pin strap
6 mm and Reel controlled configuration with
VOUT_SCALE_LOOP setto 1:1
QFN 5 mm x Tape 5000 |[TDA387250030AUMAL 25A Generic Part - Pin strap
6 mm and Reel controlled configuration with with
VOUT_SCALE_LOOP setto 1:2
QFN 5 mm x Tape 5000 |TDA38725aabbAUMA1 25A Custom part
6 mm and Reel
Halogen Free Yes
RoHS compliant Yes
Total lead free No
Packing type Tape & Reel
Moisture D
protection packing Y
Packing size 330 mm
Infineon designator
TDA387xxAaabbAUMA1
4 U

Configuration File Identifier
00: Generic part, Register Configurable
20: Pin strap controlled configuration with
VOUT_SCALE_LOOP setto 1:1
30: Pin strap controlled configuration with
VOUT_SCALE_LOOP setto 1:2

Customer Identifier
00: Generic part

Current Rating
40: 40Amp
25: 25Amp

V2.13
2025-11-17
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Ordering Information

Infineon
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Functional Block Diagram
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Application Diagram

3 BRY [ A

Infineon
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Descriptions

4 5| EFE R

R A- B D-BCF; (I A (0] ) [B) W, [Pl R

&2 5| R
Pin# Pin Name Pin Type | Pin Description
1 ILIM ALl Connect a resistor to ground to set Over Current Protection
(OCP) limit. Eight user selectable OCP limits are available.
5 PGood D[O] Power Good status output pin is open drain. Connect a pull

up resistor from this pin to an external bias voltage.

Input voltage for an Internal LDO. A 4.7 uF capacitor should
be connected between this pin and PGND. If an external
3 VIN All] supply is connected to the Vcc/LDO pin, this pin should be
shorted to the Vcc/LDO pin and a 2.2 uF ceramic capacitor
can be shared with Vin and Vcc/LDO.

Input bias for an external Vcc voltage /Output of the internal
LDO. A 2.2 uF ceramic capacitor is recommended to use
between Vcc/LDO, VDRV and the Power ground (PGND). An

4 Vcc/LDO A[P
cc/ [P] optional decoupling capacitor can be placed between
Vcc/LDO and AGND. Connect to external supply when
internal LDO not being used.
VDRV should be shorted to the Vcc/LDO pin on the PCB. A2.2 uF
5 VDRV A[P] ceramic capacitor is recommended to use between VDRV,

Vcc/LDO and the Power ground (PGND). Connect to external
supply when internal LDO not being used.

Gate of Low-side FET. The signal on this pin should be used
6,37 GATEL A[O] for test purposes only and should not have external
components connected to it.

Power Ground. Should be connected to the system’s power
7,8,9,10,19 PGND - ground plane. PGND and AGND are internally connected via
the lead frame.

11,12, 13, 14,

15,16, 17,18 SW A[O] Switch Node. Connect these pins to an output inductor.
20, 21522’ 23, PVin A[P] Input supply for the power stage.

Source of High-side FET. Connect a bootstrap capacitor

25 Phase A[O] between this pin and the Boot pin. A high temperature (X7R) 0.1
uF or greater value ceramic capacitor is recommended.

Supply voltage for the high side driver. Connect this pin to

26
Boot All the Phase pin of the regulator through a bootstrap capacitor.

27 EN Alll Enable pin to turn the IC on and off.

- VBT All Aresistor from this pm.to ground fjeflnes the default boot
voltage that the part will boot up in.
PMBus Slave Address and PROG pin. A resistor to ground on this
pin points to one of the sixteen unique PMBus slave devices

- SM_ADDR/PROG DI} which ne?eds to be add.re.assed op the Poard. The same 'a(?dress
also defines the specific configuration from a multi image
configuration file (supports 13 images max) that will be loaded
from the OTP during power-up.
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Descriptions

Pin# Pin Name Pin Type | Pin Description

Output voltage feedback pin. Connect this pin to the output
of the regulator to regulate the output voltage.

The pin provides the return path for the remote voltage sensing.
Itis used as a reference for the Analog Front End (AFE)

Signal ground for the internal circuitry. AGND should be
connected to PGND on the PCB.

33 SM_DATA D [B] Serial data line I/O. PMBus bi-directional serial data line.

Serial Clock Line Input. PMBus serial clock input. The
interface is rated to max of 1 MHz

30 VOSENP ATl

31 VOSENM Alll

32 AGND -

34 SM_CLK D [I]

35 SM_ALERT# D[O] | SMB Active low alert line

Multi-function pin. This pin can be used to select one of eight
36 MODE/TON D[] switching frequencies, and FCCM or DEM mode by connecting a
resistor from this pin to ground.
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Absolute Maximum Ratings

5 HITRATEE

BT TR 3 IR DTSN SRS AR IR, 3
SBFEXLEREAEMEBI R 5 R FAFRIFRHAFTIET.
B RER N ERHFRVIEITAN A SEME = RS2,

(infineon

XEEANNBN N HFEE, HAEREGEIN
KA B R BB B INEE BERVIFIRH,

R3 HXTRATE E
o Values . .
Description Symbol - Unit | Note/ Test Conditions
Min Typ Max
Power Input voltage Veuin -0.3 - 25 v Note 1, PVIN Pin
LDO Input voltage Vin -0.3 - 25 v Note 1, VIN Pin
Enable voltage Ven -0.3 - 25 v EN Pin
-5Vfor5ns, - 34Vforlns
PVIN-PHASE volt Vevin-V ’ - Y PVIN-PHASE pi
voTtage Prin ~VPsst 0.3Vdc 25V dc pin
PVin-Switch -5V for5ns, - 34V for1ns, .
Node voltage VoV 0.3Vdc ] 25Vdc v VIN-PHASE pin
PVIN-Switch Node -5Vfor5ns, - 34Vfor1ns, .
voltage Veun Vs 0.3Vdc i 25Vdc v PVIN-SW Pin
Internal Driver voltage Vory -0.3 - 6 V | Note 1,VCC/VDRV Pin
Gate Low Pin voltage VeareL -0.3 - 6 v Gatel Pin
-0.3Vfor5ns, -
’ - 29V \" BOOT Pi
l Voot 0.3Vdc 9Vdc OOT Pin
BOOT voltage 7Vfor5ns, _
Voot - VpHase -0.3 - v BOOT - PHASE Pin
6Vdc
-TVfor5ns,- 34Vforlns
Switch Node volt V ’ - LV Switch Node Pi
witch Node voltage Sw 0.3Vdc 25V de witch Node Pin
-7Vfor5ns, - 34Vforlns
Phase Node volt V ’ - LV Phase Pi
ase Node voltage PHASE 0.3Vdc 25V de ase Pin
Note 1,
Address/PROG voltage Vsm_aDDR/PROG -0.3 - 36 v SM_ADDR/PROG Pin
Output Positive Sense -1.5Vfor5ns, - .
Voltage VVOSENP 03V dC - 3.6 V Note l, VOSENP Pin
Output Negative Sense )
Voltage w.r.t AGND VVOSENM -0.3 - 0.3 Vv Note l, VOSENM Pin
Voltage Regulator Power
geree Vrsoon -0.3 - 3.6 \Y Note 1, PGOOD Pin
Good
ILIM Voltage Viim -0.3 - 3.6 v Note 1, ILIM Pin
MODE/TON voltage V- 0.3 - 3.6 y | Notel, '\Iﬂi?] DE/TON
Note 1, VBT volt
VBT voltage Vver -0.3 - 3.6 Y ote i vottage
Power GND w.r.t Analog -1.5Vfor5ns, - 1.5V for5ns, .
GND voltage Veano- Vaso 0.3V dc * | oavde V | PGND-AGND Pin
SM CLK voltage Vsm_cik -0.3 - 3.6 Vv SM_CLK Pin
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

(infineon

Absolute Maximum Ratings

o Values . .
Description Symbol X Unit | Note/ Test Conditions
Min Typ Max
SM Data voltage Vsm_pat -0.3 - 3.6 \ SM_DAT Pin
SM Alert voltage Vsm_aLerT# -0.3 - 3.6 \ SM_ALERT# Pin
Juntion Temperature T ymax -40 - 150 °C -
Storage Temperature Tsrorace -55 - 150 °C -

SRR

1. PGND FUAGND 5/BIEEAF —iE,

A2 BT X RAGEE” BRI ) A FE ST B BRA MR, LR IEM T
EE, HTEEEFHEXLIGE R MBI E RIS A5 TR E B ETTo
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

(infineon

Thermal Characteristics

6 IS

]Ra AAFIE
Description Symbol | Values Test Conditions
Junction to Ambient Thermal Resistance 0a 19 °C/W Note 2
Junction to PCB Thermal Resistance Bicpce | 1.1°C/W Note 3
Junction to Case Top Termal Resistance B.c 24 °C/W

SRR

2. BEEFEERET ST LR R/EEVAL_TDA38740_1.2Vout ;& iR_LZ 1T EHT

3. BUHERTFZ/IHI22 BRI B SR EE
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

7 S

R>5 SCEL AT B ITRIHEE TSR M

Description Min Max Unit Note
PVin Voltage Range with External Vcc 3 17 v Note 4, Note 5
PVin Voltage Range with Internal LDO 45 17 v Note 5, Note 6 & Note 10
Vce Supply Voltage Range 45 55 v Note 4, Note 7
Output Voltage Range 0.25 5.12 v Note 8
Continuous Output Current Range for 40 A Note 9
TDA38740
Continuous Output Current Range for 25 A Note 9
TDA38725
Switching Frequency (excluding 1600 kHz) 400 2000 kHz Note 10
Operating Junction Temperature -40 125 °C
AFE

4. Pvin /V\F4.5VET, VCC/NDRV 5/H#15 S¢S i & B [ FEE

5. BEHIEETEIRITHARA SW T BIEEH 20% BIRE, X1FEKPVin EF3E T 14V BI/Z/H,
[ZTES|E Boot SIMHLEHK—T B, UBREA SW FaUEB[FFEILEIRANE, FIt, &
BITE SW T2 L EFFLZE HEERIENT SW T ATCUE,

PVin SRIGAIZELDO, X7 FIEMAIZELDO A PVin=4.5V-54V BIEZ/T/E , HEFLDO FJFESHNEEE .
BFVCC BIFIRME, AOCP [R#IATFESE Mo

7. TDA38740/25 AJZEVCC RE 4.5V B L1F, T, AOCP [REIZFESTHIEATGESIE T,

RABL B/ EZ AT BT IR HL BEEL 2.56 V B, FEE—TIEERIFEM S FEEs

9. BXTETIEHFIEEEHOCP FIEEZE FHIRABEHL B, 1ESME 151 Fo

10. T£ -40 °C = T, < 125 °C 92 T1ER EBENETTHT, RBALDO 5 B 7S TIRHITE 50 mA KX, TEHIER

ERER], HEEFEATRE, UBRE & RIFERZR T EREEEA.

S

oS
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

7.1

BT

Infineon

BRIESENE, XEMBERF 45V<Vin=PVin<17V, 0°C<T,;<125°C, HAETE Ta=25°C BHZE,

*Ke6 BRI
Parameter Symbol Conditions ‘ Min | Typ ‘ Max ‘ Unit
Power Stage
VBoot -Vsw=5.0V, lo=
Top Switch s(on)_To . ’ - 2.9 -
Op Swite Raston)_rop 35A, Tj=25°C
Vcc=5.0,10=35A, Tj mo
Bottom Switch Ras(on)_Bot cemonlomoA - 1.00 -
=25°C
Bootstrap Diode I(Boot) = 25 mA . 780 950 mv
Forward Voltage
SW=0V,EN=0V - - 175
SW Leakage Current lsw SW=0V, EN = high, 175 MA
No Switching ) )
SW Node rising edge,
40 A, Internal LDO, - 10 -
T=25 °C, Note 11
Dead Band Time Tab - ns
SW Node falling edge,
40 A, Internal LDO, - 10 -
T=25°C, Note 11
Supply Voltage PVin, Vin and External VCC
PVin range (using
- 3-17 - vV
external VCC=5V)
Vin Range (using Fsw =600 kHZ - 45-17 -
internal LDO) Fsw = 2000 kHz - 4.5-17 -
External VCC 45 5 5.5
Supply Current lin
:{'a”nfj‘;pi‘é’xf:r:‘;[‘t | EN = Low, No Switching, 5
y in (Standby) Note 14 - -
Vcce)
PVin Supply Current EN = High, Fs = 800kHz,
(dynamic)(External lin (Dyn) Vin=PVin=12V, - 15 -
Vce) Vout=1.1V, Note 14
PVin Supply Current mA
(standltJJp)p(I?’,\teL:nal l; EN = Low, No Switching, 12
y in (Standby) Note 14
Vce)
PVin Supply Current EN = High, Fs = 800kHz,
(dynamic)(Internal lin (Dyn) Vin=PVin=12V, - 48 -
Vce) Vout=1.1V, Note 14
Remote Voltage
g VOSENP, VOSENM
Sense Inputs
VOSENP=3.6V - - 230 pA
VOSENP Input Current
VOSENP =-0.3V -85 - - pA
VOSENM =0.3V -155 - - pA
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Electrical Specifications

Parameter Symbol Conditions Min Typ Max Unit
VOSENM Input VOSENM =-0.3V -200 - - UA
Current

Differential Input
Voltage Range

VOSENM Input CM
Voltage

MODE/TON
Output Current ‘ ‘ - | 104 ‘ - ‘ MA

VBT/ILIM/SM_ADD
R

Output Current ‘ ‘ 14.35| 14.65 ‘ 14.95 ‘ pA

- - 2.56 \Y

- +300 - mV

Open-Drain
Outputs-20mA SM_CLK, SM_DAT, SM_ALERT#
Drive

Output Low Voltage =20 mA - - 0.4 v

On Resistance =20 mA - 7 - Q

Tri-State Leakage 0-3.6V -5 - 5 pA

On-Time Timer

Frequency Range Excluding 1600 kHz and
(programmable) in steps of 200 kHz

.. . Tj=25°C, PVin=12V,
Minimum On-Time Vo=0V, Note 11 - 25 - ns

Tj=25°C, VFB=0V,
Minimum Off-Time Toff(Min) J - 150 - ns
Note 11

400 - 2000 KHz

System Set
Point Accuracy

0.25V=Vout=<0.445V - +10 - mV
-40°C=T,=125°C
0.45V=Vout=<0.995V - +8 - mV
Typ =30, Note 11 & 12
1.0V=Vout=2.52V - +1 - %

VCC LDO Output Vcc

55V<PVin<17V,
Vce Output Voltage Ve when lcc =50 mA, 4.7 5.0 5.3 v
Cload = 2.2 uF, Tj=25°C
PVin=4.5V, lcc=50 mA,

VCC Dropout Vcc_drop Cload=2.2uF, Tj=25°C - 650 - 1\

Under Voltage
Lockout
Vcc_Good Start
T Vce Rising Trip L 38 4.0 42
Threshold VCC_UVLO_Start cc Rising Trip Level V
Vcc_Good Stop ) ‘
_ Vi VL Vcc F Trio L ) . 4
Threshold CC_UVLO_Stop | Vcc Falling Trip Level 36 3.8 0
Enable-Start- _
61 , .
Threshold Enable_UVLO_Start| Ramping up 0.6 0.65 0.69 y
Enable-Stop- )
Threshold Enable_UVLO_Stop | Ramping down 0.51 0.55 0.59
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Electrical Specifications

Parameter Symbol Conditions Min Typ Max Unit
.. .. Boot-Ph R i
Boot Rising Threshold| BOOT_UVLO_Rising oot-Phase Ramping 3.7 3.85 4.0
up, Note 11 v
Boot Falling . | Boot-Phase Ramping
BOOT_UVLO_Fall 35 3.65 3.8
Threshold - —rating down, Note 11
Over Current Limit
- 10 -
- 15 -
- 20 -
TDA38740 Current 3 25 :
Limit Threshold loc Tj=25°C,Vcc=5.0V, " 30 ) A
(Valley Current) : 20 -
- 50 -
- 60 -
- 10 -
- 15 -
TDA38725 Current - 20 -
urren
= ° = - 25 -
Limit Threshold loc Tj=257C, Vee=5.0V N 25 N A
(Valley Current) : 25 -
- 25 -
- 25 -
Current Limit
See Note 11 +20 9
Threshold Accuracy ee Note %o
Over Voltage
Protection
- 0.8 -
- 1.0 -
- 1.2 -
In VOUT_SCALE_LOOP ] 135 ]
1:1 mode, v
. . - 15 -
8 Discrete Options
- 18 -
- 2.2 -
Fixed OVP Threshold - 2.85 -
(Programmable) OVP_Vth ) 16 -
- 2.0 -
- 2.4 -
In VOUT_SCALE_LOOP
1:2 mode, - 2.7 - v
8 Discrete Options. - 3.0 -
Note 11 & 13 . 3.6 _
- 4.4 -
- 5.7 -
Output Fixed OVP
See note 11 15 %
Threshold Accuracy °
Relative to Vout in steps
of 50 mVin >0 i 400 mv
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

Infineon

Parameter Symbol Conditions Min Typ Max Unit
VOUT_SCALE_LOOP 1:1
mode, Note 14
Relative OVP Relative to Vout in st
Threshold :zsao IV?/ 0 Vout in steps
of 50 mVin
rogrammable 1 - V
(prog ) voUT_scALE_Loop1:2 | 1% 800 m
mode, Note 13 and 14
VOUT_SCALE_LOOP 1:1 i 450 i iy
Output Relative OVP mode, Note 14
Threshold Accuracy VOUT_SCALE_LOOP 1:2
- - - +100 - mV
mode, Note 13 & 14
Under Voltage
Protection
UVP Trip Threshold UVP_Vth Relative to Vout in steps
of 50 mVin
VOUT_SCALE_LOOP1:1 | ) 400 mv
mode, Note 13
Relative to Vout in steps
of 50 mVin
1 - V
VOUT_SCALE_LOOP 1:2 00 800 m
mode, Note 13 and 14
VOUT_SCALE_LOOP 1:1 i 450 i iy
Output Relative UVP mode, Note 13
Threshold Accuracy VOUT_SCALE_LOOP 1:2
- - - +100 - mV
mode, Note 13 & 14
IMON Reporting
Accuracy
0°C-125°C,
4.5V<Vcc<5.5V
IMON Accuracy Imon 10A<lout<40A - *6 - %
0.25V=Vout=2.52V
Vin=12V, Note 11
Power Good Pgood
Pgood Sink Current Ipg Vps=0.5V, Rpull-up = - 5 6 mA
5000t03.3V
Pgood Open Ves=3.6V -5 - 5 pA
Drain Leakage
Current
Pgood Low Voltage Ve 1 Vin=Vcc=5V,1=20 mA - - 0.1
Pgood Low Voltage Vpo_n Vin=Vcc =0V, Rpull-up - - 0.7
=4.7k0Qto 3.3V, Note
11
Thermal Shutdown
Thermal Shutdown Note 11 - 140 - e
Hysteresis Note 11 - 20 -
PMBus Reporting - -
Normal - 100 - kHz
Bus Speed
Fast - 400 - kHz
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

Infineon

Parameter Symbol Conditions Min Typ Max Unit
High-Speed - 1000 - kHz
0.625,
0.977,
Output YOItage See Note 14 & 15 - - mvV
Resolution 1.953,
3.906
Output Voltage Filter i 8 ) KHz
Rate
Output Voltage Update i 379 ) KHz
Rate
\l/OUT_SCALE_LOOP=1: i i 256 y
Highest Reported Vout
VOUT_SCALE_LOOP=1:
- - 5.12 \Y
2
-40 °C - 125 °C (Tj),
4.5V<Vcc<5.5YV,
0.25 <Vout<0.5; -2 - 2 %
VOUT_SCALE_LOOP in
1:1 mode
Vout Reporting Accuracy -40°C - 125 °C (Tj),
45V<Vcc<5.5YV,
0.5<Vout < 2.52; -1 - 1 %
VOUT_SCALE_LOOP in
1:1 mode
lout Resolution - 0.0625 - A
lout Filter Rate - 8 - kHz
lout Update Rate - 379 - kHz
lout Digital Monitoring i i 64 A
Range
0°C-125 °C,
4.5V<Vcc<5.5V 6
- + - 0/
lout Accuracy (PMBus) 10A<lout <40 A )
0.25V=Vout=<2.52V
Temperature Resolution - 1 - °C
Temperature Filter Rate - 4 - kHz
Temperature Update i 189 ) kHz
Rate
Temperature Monitoring 40 i 125 C
Range
Temperature Reporting Note 11 i i ) °C
Accuracy -
PMBus Interface
Specifications
SM_DAT, SM_CLK
Input Low Voltage (Vi) - - 0.8 %
Input High Voltage (Vin) 135 ) ) y
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

Parameter Symbol Conditions Min Typ Max Unit
Output Low Voltage ) ) 0.4 y
(Vou)

Data and Closk 5 ) 13 a
pulldown resistance

SMALERT# pulldown s 20 a
resistance

Input Leakage -1 - 1 HA
Pin Capacitance See Note 11 - - 4 pF
RE:

11. AR, 1ERLEE =it

12. BER REIEHIEIER R RIUME w5 FREZL =it

13. VOUT_SCALE_LOOP 1:2 HJFOVP. ROVP FIRUVP ETIEGEE F 5 13.3 THLERTHI L 57 5TE5691Z /5o
14. (RIUFFZER FHATIIEEFRIE, FEL~Mid

15, ZfFHat BBE 7 HREZAIBE DAC [RE
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

8 S|FEBBENAER

TDA38740/25 281 721F pin-strapping ThEE, LUEshEBERHBE. BRREH. FXMZE,. FCCM/DEM I
it RBSHNEYE, XESHNEBSIHEBRARBTE. MEFES ilim_docp_override_pin(0x5E[0]) «

ilim_aocp_override_pin(Ox5E[1]) . lcf_zero_override_pin(0x5E[2]) .  vboot_override_pin(Ox5E[3]) <

ton_override_pin(0Ox5E[4]) N fccm_override_pin(0x5E[5]) N fovp_override_pin(0x5E[6]) N
rovp_override_pin(0x5E[7]) 5\ "0 "BIR];ZFE5IRThEE. TDA38740/25-0000 ZR4EEA T pinstrapping THEE,
XEESEE PMBus 85 <91% B, TDA38740/25-0000 ERf4HJ VOUT_COMMAND IRE N 0V, ERHHIRENFRE
BEZRAaBEEiaE. TDA38740-0020 #1 TDA38740- 0030 B /2 H pinstrapping TIAE, BXSIHTIEAEN S
FEUEENHFNERHGSER, BSHE 1T,

TERNRBHMIRRFANTE T I ERS I HERIRENTRZSH,

)7 MODE/TON &

Bin MODE/TON (kQ) Freq (kHz) MODE
0 SHORT 600
1 2.49 1000
2 3.24 1400 Feeu
3 4,02 2000
4 4.87 1200
5 5.76 1400
6 6.81 1800
7 7.87 2000
8 9.09 400 DEM
9 10.5 600
10 12.1 800
11 14 1000
12 15.8 400
13 17.8 1800
14 20 1200 Feeu
15 FLOAT 800

E5 | EBEER T e, Bl @idiE— N EBFEM MODE/TON 3|MiEIZR] GND Fi% B FF X4MRF T EtE
I, W LERFATR. BR 1600 kHz 4, FFRIHZETBITE 400 kHz &= 2000 kHz Z [B3%#F, & 200 kHz —1, 18
AR, FEREEREIESESIERET (FCCM) L ZIREREED (DEM) FiaiTo
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

&8 VOUT_SCALE_LOOP 1:1 By TDA38740/25 IS=hEBEH ovP [R{ER
VBT (kQ) BOOT-Up Voltage (V) Relative OVP/UVP (mV) Fixed OVP (V)

SHORT 0.4 150 0.8

5.62 0.5 150 1

9.53 0.6 150 1
14 0.7 150 1.2
21 0.8 200 1.2
30.1 0.90 200 1.2
36.5 1 200 1.35
43.2 1.05 200 1.35
51.1 1.1 200 1.35
61.9 1.2 200 15
75 1.25 250 1.8
88.7 1.35 250 1.8
105 1.5 300 2.2
127 1.65 300 2.2
150 1.8 300 2.2
FLOAT 2.5 300 2.85

&9 VOUT_SCALE_LOOP 1:2 I TDA38740/25 [SEIEE[EF ovP [RER
VBT (kQ) BOOT-Up Voltage (V) Relative OVP/UVP (mV) Fixed OVP (V)

SHORT 0.8 200 1.6
5.62 1.0 200 1.6
9.53 1.2 200 1.6
14 14 300 2.0
21 1.6 300 2.4
30.1 1.8 300 2.4
36.5 2.0 300 2.7
43.2 2.1 300 2.7
51.1 2.2 300 2.7
61.9 2.4 300 3.0
75 2.5 300 3.0
88.7 2.7 300 36
105 3.0 300 36
127 3.3 300 4.4
150 3.6 300 4.4
FLOAT 5.0 300 5.7

7E5|HIEBREETN T T/ERY, RIRIE_ EFRIBIIGEBEM VBT 5|ERZE GND RiEFERL BE, 7E VBT pin
strap ¥ Fi&{THY, PGOOD ON. PGOOD OFF #1 VOUT_MAX =ERER VBT 5|fIFYIEE. PGOOD ON #i&
BN VBT Y 93.75% , T PGOOD OFF J&i&E 0 VBT A9 81.25% o VOUT_MAX I E I VBT BYFERT OVP 1%
=R

L{FFH VOUT_COMMAND & B EBB[ERT, VOUT_SCALE_LOOP 1:1 3518 0.25V = 2.56 V BV H EBIE.
VOUT_SCALE_LOOP 1:2 &2t 0.5V E 5.12 V BN BB [ESEEl. £ VOUT_SCALE_LOOP 1:1 3\ F L {ERY,
PHHEBENRIRE VOSENP 5|, 0B 3 Fi7R. T VOUT_SCALE_LOOP 1:2 #2I{ FIL{ERY, MMtHEBERN—
H@idEBPE S ERs R 152l VOSENP 5, %0E 4 FiR. VBT 5|HIRTAF7E VOUT_SCALE_LOOP 1:1 & E 0.4
VE25VHEHEE, LUIKTEVOUT_SCALE_LOOP 1:2 Fi&E 0.8V E 5V HiGH B %,
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

+F10 TDA38740 OCP FIIF R ¥ MBI 28T ik

Rium(kQ) Typical OCP(A) | Internal Loop-Compensation-Filter- Default LCF zero
Zero Register (LCF), Note 16 capacitor value
(pF)

SHORT 15 LCFO 1
3.32 60 LCF4 8
6.98 20 LCF2 4
11 10 LCFO 1
154 15 LCF1 2
21 20 LCF1 2
26.1 25 LCF2 4
31.6 30 LCF2 4
43.2 40 LCF3 6
51.1 50 LCF4 8
64.9 25 LCF1 2
18.7 60 LCF3 6
95.3 40 LCF2 4
113 50 LCF3 6
133 10 LCF1 2
FLOAT 30 LCF3 6

&11 TDA38725 OCP FIAEBHE (I 8 E T ik

Rium(kQ) Typical OCP(A) | Internal Loop-Compensation-Filter- Default LCF zero capacitor
Zero Register (LCF), Note 16 value (pF), Note 16
SHORT 15 LCFO 1
3.32 15 LCF 4 8
6.98 20 LCF 2 4
11 10 LCFO 1
154 15 LCF1 2
21 20 LCF1 2
26.1 25 LCF 2 4
31.6 10 LCF2 4
43.2 15 LCF3 6
511 20 LCF 4 8
64.9 25 LCF1 2
8.7 10 LCF3 6
95.3 15 LCF2 4
113 20 LCF3 6
133 10 LCF1 2
FLOAT 25 LCF3 6
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

7ES MR T TIERY, BiRIE ERBEIE—PEBEREM ILIM 5]BNEIEE] GND Ri%E#FE OCP fR{E, HE&tME
JEES (LCHERWETE ILIM 5| E#TEE, BEARFEM OCP 51T, MaiEhlIfm AN —3 9. ZBER
NEEEMRERS, aHESE Y %R ILIM BIE887E 1pF 1 8pF Ziald#TikiR, @I EMA ILM SIIErRIEE
FIFBMEISRSERIRERME T —ENREN. A2, RMANBREEEZEIRG, TEEEM 1pF 3
8pF HIFTE 8 MAREMEBAE, WHRET ILIM SIHHMRMHIEIA LCF ERETELIHAENMEE, A&
PMBus Z 7728 loop_compensation_filter_zero_0 (0x64[14:12]) , LA 1pF AEE, 7E 1pF E 8pF Z[a)i%FEHE
BfE. BXZEFFSFAER, 1BSHNA%EIC AN_2311_PL12_2312_233004.

SLRE

16. B (EH 7748 0x64[14:12] 0x62[2:0], 0x62[6:4]. Ox62[10:8], 0x62[14:12] FHIEX LCF 0. LCF 1. LCF 2,
LCF 3 FILCF 4 H9%t3A LCF 1&.,

®12 SM_ADDR/PROG 5|H)7EiIE 0 LECE 0 FHIARVELE &

SM_ADDR PROG function: Config PROG pin: Programmability for
Resistor to GND | function: Offset selection Config single and multi-
kQ) selection fromthe |  (Forsingle -image selection image config file
base address Config) (For Multi-image
Config)
SHORT 0 CONFIGO
5.62 1 CONFIG1
9.53 2 CONFIG2
14 3 CONFIG3
21 4 CONFIG4
30.1 5 CONFIG5
36.5 6 Most tl CONFIG6 ol fert
32 7 programmed CONFIG | CONFCT section 1.2 for
ol.1 8 CONFIG8 single image and
61.9 9 CONFIGY multi-image
75 10 CONFIG10 programming
88.7 11 CONFIG11 details
105 12 CONFIG12
127 13
150 14 Not supported
FLOAT 15

ZEHESR 14 M EEISREY OTP IhEE, FRrEH SEHEBE— 1T RN EBRGIERF. BPRZUHEIE 13
MCEE S, dN_LEFRFFR, SM_ADDR/PROG 5| ERYEMERRE Yy 12C 1 PMBus Z[MIKE T ElE I Mt
WHRFZ. ZSIENE AT 1E LR M ZEGREEE XM 13 PN Al eEEl 8 XA REE .

B 5 | BIRIE, BIRT 13 DRGNS EE XEFH1T 0 E 12 Wittt RIZIAZE, A B NEGEE X4
1T 0 E 15 B9t REIBIARE, EXNENEGREEXHHITHRIZN, BM OTP I RITHIEEY CONFIG
El%, M55 ENtItRERELTx, NTFZEGNA, ERERTIRES M EEENMILEE, MK
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

OTP HNEAY CONFIG ElfR. BTG ZH 728 i2c_disable_addr_offset(0x42[6]) i€ BN 1, FILAZEFA5IHIAY
iR, EXFMER T, AR i2c_device_addr(0x40[6:0]) 1 pmb_device_addr(0x40[6:0]) HAY
BEFEREARTE. L i2c_disable_addr_offset(0x42[6]) BN 0 i, HhHRIZEEN 13, 14 T 15, MIEZ
BEGREENAPRLELRNN, X—FIEEFH. BXREGNZEREEXHFRENER, BSHE
13.2 T,
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

9 BRI RN ThRIGFE &%
9.1 PVin=Vin=12V., Vout=1.2V. F:,=600kHz
HMEMAETE OLFM RHTHITH, Rt EIEERERRF R, LERTHE, EBERT 600 kHz BTRY
IR FE.
#+<13 PVi.=Vin=12 V. F,=600 kHz BTHYEB/=%
Vout (V) Lout (nH) P/N DCR (mQ) Size (mm?3)
1.2 150 L101247A-100L 0.125 10x6.4x12
33 470 L101158A-R47TMHF 0.81 10x7x10
Efficiency vs output current
98
96
< 94
'i—:: 92
2 90
2 88
2 86
& 84
82
80
0 5 10 15 20 25 30 35 40 45
lout (A)
1.2V Efficiency 600KHz Int LDO (%)
Power loss vs output current
6
=5
=
‘E 4
!
g 2
<)
a1
0
0 5 10 15 20 25 30 35 40 45
lout (A)
1.2V Power Loss 600KHz Int LDO (W)
5 BRI RIFFELE, PVie=Vin=12V. Vout=1.2V. F,,=600kHz
BRI RN
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

Efficiency vs output current

98

96
< 94
?i 92
g 90
o 88
2 86
& 84

82

80

0 5 10 15 20 25 30 35 40
lout (A)
3.3V Efficiency 600KHz Int LDO (%)
Power loss vs output current

9
8
=7
‘a 6
ob
T4
23
o2

1 —

0

0 5 10 15 20 25 30 35 40
lout (A)
w3 3V Power Loss 600KHz Int LDO (W)
= 6 AR IRFEHLE, PVi.=Vin=12V, Vout=3.3V. F.,=600 kHz
9.2 PVin=Vin=12V. F.w=800kHz

MEMIAZTE O LFM R THITH, WSS EEENERRFTH, SEARTHE, ELRT 800 kHz By

&

13_% 14 PVi,=Vi,=12V. F.,=800kHz HT_]-E"J EE@

Vout (V) Lout (nH) P/N DCR (mQ) Size (mm?3)
1.2 150 L101247A-150L 0.125 10x6.4x12
33 470 L101158A-R47TMHF 0.81 10x7x10
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

Efficiency vs output current

98

96
< 94
% 92
g 90
S 88
=2 26
& 84

82

80

0 5 10 15 20 25 30 40 45
lout (A)
=2V Efficiency 800KHz Int LDO (%)
Power loss vs output current

3 s
@ 5
(7]
S
o 3
o
o 2
o

1

0

0 5 10 15 20 25 30 40 45
lout (A)
1.2V Power Loss 800KHz Int LDO (W)
= 7 HAEI RN ThRIRFE#HLZ, PV.=Vi,=12V, Vout=1.2V, F.,=800kHz
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

Efficiency vs output current

98

96
< 94 —
-};‘: 92
g 90
o 88
2 86
£ 84

82

80

0 5 10 15 20 25 35 40
lout (A)
=3 3V Efficiency 800KHz Int LDO (%)
Power loss vs output current

9
8
27
)
85
T 4
$3
o2

1

0

0 5 10 15 20 25 35 40
lout (A)
3.3V Power Loss 800KHz Int LDO (W)
= 8 AN RMINRIRFEHLE, PVi.=Vin=12V, Vout=3.3V. F.,=800 kHz
9.3 PVin=Vin=12V. Fsw=1000 kHz

MEMIAZRE O LFM R THITH, BHISSHAEEEENERTH, LERTHER, ELRT 1000 kHz BTHY

IhEIRFE,
*F15 PVi,=Vin=12 V. F.,=1000 kHz BJHYER/%
Vout (V) Lout (nH) P/N DCR (mQ) Size (mm?3)
1.2 150 L101247A-150L 0.125 10x6.4x 12
33 470 L101158A-R47TMHF 0.81 10x7x 10
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

Efficiency vs output current

=12V Power Loss 1000KHz Int LDO (W)

98

96
< 94
o~
= 92
g 90
& 88
2 86
£ 84

82

80

0 5 10 15 20 25 30 35 45
lout (A)
=1.2V Efficiency 1000KHz Int LDO (%)
Power loss vs output current

6
- 5
E
3 4
Qs
“;" 2
[=]
a1

0

0 5 10 15 20 25 30 35 45
lout (A)

= 9 AN IRFERZL, PVi.=Vin=12V, Vout=1.2V. F.,=1000 kHz
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

98
96
94
92
90
88
86
84
82
80

Efficiency (%)

Efficiency vs output current

10 15 20 25 30 35
lout (A)

=3 3V Efficiency 1000KHz Int LDO (%)

40

Power Loss (W)
ORLRNWRERUIOY SN 00OW

Power loss vs output current

10 15 20 25 30 35
lout (A)

3.3V Power Loss 1000KHz Int LDO (W)

40

& 10 BRI GFERZ%, PVi.=Vin=12V, Vout=3.3V, F,,=1000kHz
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Thermal De-rating curves

10 TP E A 2

MEE TR DB356 £i#1T, PCB A8 Bk, TNEMEER N 2 REH, NEN2E&EH, KA FR4 4L,
PCB R~/ 5.25"x4.1"

TDA38740 PVin=12V,Vo=1.2V, fsw = 800 kHz
45
40
.35
<
5
5]
=t A0
25
20
50 60 70 80 90 100 110
Ambient Temperature (°C)
0 LFM 200 LFM
& 11 HPEEIfZ, PVi.=12V. Vout=1.2V. f,,=800kHz, VCC=ZB LDO
TDA38740 PVin=12V, Vo = 3.3V, fsw =800 kHz
45
40
— 35
<
5
[5)
= 30
25
20
30 40 50 60 70 80 90 100 110
Ambient Temperature (°C)
OLFM 200 LFM
= 12 MBEERhLL, PVi.=12V. Vout=3.3V, f,,=800kHz, VCC=MZf LDO
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

RDS(on) of MOSFET Over Temperature

11 MOSFET EY Ros(on) FEREE T 1B R

Synchronous FET RDS(on) Variation with Temperature
1.4
1.2
1
% 0.8
g
2 0.6
o
0.4
0.2 am\/cC=5V
0
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)
Control FET RDS(on) Variation with Temperature
5
4.5
a4
3.5
T 3
E
T 2.5
2
= 2
1.5
1 e\/cC =5V
0.5
0
-40 -20 0 20 40 60 80 100 120 140
Temperature(°C)

B 13 MOSFET FJ RDS(on) BFELS R IE R
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Infineon

Typical operating characteristics (-40 C= Tj = +125 C)

12 BA T {451

(-40°C=Tj<+125°C)

StandBy Current Variation with Temperature LDO Output vs Temperature
0 5.100
r_-\l; 4,900
700
g .
H s
g g 4,100 \
= Q
8 9 3900
0 100
- 000
! ) ) 20 10 60 20 100 120 14¢ T L 12
Temperature (°C) Temperature(°C)
——eesy —in 1TV —(in 12V Vin 5V s 4.5V
Vee_Good Rising and Falling Thresholds Eniacie Start and StopThresholds
39
b=
Ec 85 %
£
0 0 20 a0 &0 &0 100 120 140 G 10
Temperature (°C) Temperature [°C)
wmtcc_Good Rising Threshold — sss==\ice_Good Falling Threshold — b B SNeip Aol
PGOOD Rising and Falling Thresholds
PGOOD Rising and Falling threshold
1.040
— 1.000
=
=
5]
< 0.960
o
= Vout = 1.05V
o 0920
o]
o]
o
2 0.880
0.840
40 0 25 85 125
Temperature(°C)
~—— PGOQD Rising Threshold —— PGOQD Falling Threshold
5 1
= 14 BATESGYE (514, #£24)
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TDA38740/25 OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus

(infineon

Typical operating characteristics (-40 C= Tj = +125 C)

FOVP Thresholds

OVP Vth Thresholds

FOVP Threshaldsi{v)

Tamparatura |'c)

RUMP Threshalds{mv)

RUVP Thresholds

RUVP Vth Thresholds

ROVP Thresholds

ROVP Vth Thresholds

ROVP Threshold:

Temperature (<)

OGP Thresholds(a)

Analog OCP Thresholds

Analog OCP {Valley Current) Thresholds

& 15 BRI TR (5240, +240)
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

General Description

13 BLiA

TDA38740/25 B— R B TEA. ReERNBMER-BERiaES, S3MHnE 12 v ANERRIENS
BEf AL IE2S. DDR 77fiE23. HWHHEER. BhEFMENBREBFE., PWM EHIBMERTEEZREN
OptiMOS™ FET f TDA38740/25 BA—FINRIHERFA R, AJRESHRAIRERH, FRREETE SEETE
(CoT) =R A A EWIRITTIE, LIRRITFIMEL, FHECE rl@Ed 2 RH XDP Designer GUI BBIE X,
HEMER _EEESST,

13.1 PMBUS T{EI&=

TDA38740/25 BJ7£ PMBUS &I T, £ PMBUS#EX T, %ttt EEEH PMBUS VOUT_COMMAND @< 15l
VOUT_MODE /¥R B[ E /Y 0.625 mV/Isb. 0.977 mV/Isb. 1.953 mV/Isb 5§ 3.906 mV/Isb. it} DAC SR K
1.25 mV/Isbo FAFP BRI@ISER B X4 9 P RH#H 1 TRIZ.

BXFIEXIFN PMBUS MSMTEETIR, 5ENR 18, FIHIESIRNAZEIZ AN_2203_PL12_2204_184108,

13.2 ZRRIZTEEEE (MTP)

ZRIRIETZAERE (MTP) TRERMUESE, LB, MTP ABWIEHIIRESTEEEF, HEMETRIAE,
MTP AF1EIGITA AR ESNSESIEPHITES, X LB, HMEBIBIRTTRIRE (CRC) WiE MTP
MITZEEM, WNRBI CRC IR, THIBIS T ERBTh.

TDA38740/25 &% AT 13 MHAFNEE, BATFEEEMEX. KESTHRENBBESFELB U S, 57
FEEINT SEMELL, XARKTE T EFIFTTas M. tbsh, TDA38740/25 EAFMEBZEGR (&% 13 MNELS)
FEEX 1, HIREIE SM-ADDR/PROG 5|1 _ERYEBFAEMIEET (0x0000[13:8]) £ LEB/EEMNERE—IMHE—IIX
. EHEERMETHY CNFG SR E—LFFES, AFAFPREZEGNESR (F1FES 0x0000[13:8]) FER
ZEGEEXH—IBOEIEREL (F7FE8 0x0000[3:0]) o MNF—PEURECE X, TDA38740/25 BRZ AR
YRIZ 13 R, BAXREHREENFAES, 152 H%RmIEISR AN_2308_PL12_2308_163442,

B AL EFFIIKE AL, AP MENARIFIE RTEERY 12C Mithit, XEE@BILIEL oxd2[6] &N 1 K2
FB SM_ADDR/PROG 5|RIEVtisitmIZIhEE, FEitk, 12C FIEMNIZT 7728 0x40[14:8] 1 PMBus BY 0x40[6:0]
BARSBEHNBERMMUL, EXFERT, SM_ADDR/PROG SEfF ERBREAFTAE—NAXEIEHELE
A4 PROG 5B, 5180, IFTF 14h B9ERL 7 i 12C ik, ZF7FE8 0x40[14:8] NI BN 14h, EFRBN
MHIHUERYSE — 75 A B E RS 1728 0x40 FREYEMNE, FI0_E SM_ADDR/PROG 5|MliEFEMNRER E, Nk
12 Fir, SIBIEEERRSI T AR RIZEES .

13.3 B R4

1£ Vout {9 2.5V & 5.12V . VOUT_SCALE_LOOP Ay 1:22H3%% Vout & B S EERBRSHNN A+, BlfE
/E28 R1 EHEX—1EPER3, & 4 FiR. BEFERIBETEINT:

— Vo-Vfb
RtOp - ﬂ+ Vfb 1.2
(Rz 13570 20000

)
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

General Description

Hrh:

Rtop= #B% R1 1 R3 N BEM{E
Vo= BirtaH EIE

Vfb=Vo/2

R1. R2=499 BRI (#FE(E)

__ RixRtop
- R1-Rtop

NFLERIRIEBEE, Vout WitESENT:

R3

Rtop

— Rtop } Rtop
Vout = Vfb (1 + R2 + 13570) 1'szoooo
R1#0R3 AU INEIT:
Target Vout (V) R1, R2 (Ohms) R3 (kOhms)
2.5 499 39.2
3.3 499 26.7
5 499 20
13.4 12C & PMBus &[]

12C Bf PMBus M RATF5 TDA38740/25 @5, XMMLHRITROBNHNBIEESHN, EITERESE 1
MHz, SEARMEXNAEEHFFRNIR & Finkl, ATFEENKTETESH. S4ERATHA LIEZRIEFME
28 (MTP) #1T4RIZ, UFEIEITTESHG

FARREE EZRHB0E1T, TDA38740/25 BUEMALARIZEE] MTP HR, 2SMFEUME— ML B IS
FERPRyEMIEIN E SM_ADDR/PROG SIRIF4MRIZE BURTFHEEIIIZSIMEBEEE) BEE, 5
Gh, HAETBLEE BN 12¢ HitEREEMUTEFSS, HiBD USER B9 HY o0x42(6] IR
SM_ADDR/PROG 5 |f1{m#%Ihee RS2,

ARIPFEFEEMSEE, 12C # PMBus EORIECEABRIGRIEEER 16 (ARG ZEHE. BIRAIRIE
BERPARFRIPIED, L5, B MR ITFMNENFTFSRIETENENIRI

EZZRIESHK 18 F8Y PMBus i8S, BJLUEITE MFR_REG_ACCESS(DOh) PMBus &5<i5ia)3E PMBus &
728 (12C F7F88) o 1D PMBus, AILUARBHFFNEESTF8 PMBus HFes. ©E—1 7 T ESS,
BT E8S4AY PMBus Btk 0x40[6:0], XIS E AT HZA PMBus &, Ztit EMFrE &S F8S
#% i2c_pmb_addr_lock ZF 728 0xD4[2] M RIF, BXTEFHSMENEZELR, BERNMBEIC
AN_2311_PL12_2401 235722

13.5 LK% XDP Designer GUI

ZETX)& XDP Designer GUI AT ARBHT 2EMIKITIFE, SFHNRE. BHIRE. BN
PMBus &M, FAXLETAH, &t AR USEMISEREREMHEITANENAKEREILE,
XDP Designer GUI AIXIHIH EBRFITHER. MABRMINE, KK, BEMHREFXESHOHITRMNIR
5T, Bl16e ERT B ASHEON GUl =R @,
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o _.
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
General Description

—
(Infineon  scorch Q o B eme & rvoore A B 2 o & o [0 @
lin 0.03A Delete Dev AddDevice ScanBus LoadConfig  Save Config
& | 11v
atie Contrelier Sattinge Lpn
n ot 0064 e
Temp1 2%
B Loop A- Controller Settings = -
Fout ow
Pin ow —_—
Product ID nst
Basic Settings
Operation Mode PMBus ~ Loadline Range Sel 1m0 - Loadline Resolution 195600 ~|
Switching Frequency 800 v kHz Vout Mode | Linear-16-10 Expo ~ Loadline a \—J|+J| ma
Vout 25 (=][+] v Vout Scale | 1:1 Ratio v PMBus Vout Transition Rate |1 =) |1]| mjus
Address Settings
Base 12 Address 011 =+
Additional Settings
Advanced Settings
oo T % [ Net: Go to Design Tools |
v
[ & [ ssonsisost T 8 Adein T eni |
&3 i x
16 XDP Designer GUI °

13.6 wmiz

%It5EMfE, XDP Designer GUI SER—1NEENEREX . i “%%Y#Tuﬁﬁﬂmﬁo%¥ RRE
WERHFETFEHEEERNMBEFEEXHANBHHTRIE. FRESHREER
AN_2308_PL12_2308_163442,

13.7 SCRY st

A @ PMBus s XES (03K 18 FTiR ) iAiA] TDA38740/25, LUREXEEIR (BEFR-BEmiEiRss) ByLaY
RE, SFERAMNREBE. WAFMREER. MAFTREIERUNEE,
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

14 TEIRIE

14.1 BohilE
TDA38740 RUIZ{THTEMETE NVM Y OTP ECE TS, AREVRLIEFINEE TESFESE T,

Vcc/VDRV ]

v

System POR

v
Vcc and Clock Settling

time
v

NVM TRIM, USER, CNFG
loaded, CRC Good

v

Ready for Regulation and
Communication

v

TON_DELAY

v
TON_RISE

v

Active regulation

v

Faults
(Shutdown/restart based
on the response set)

v
Shutdown/Faulted OFF

TN N N

— |
e

Output OFF }

>/

B

N

Clear Fault and
restart

1

= 17 REN
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

14.1.1 FESUMIE

B E#2E25@1T Vce/VDRV T1E, HP=AHEWER +1.2 V BB[E, TDA38740/25 izfT#IMALEHAZE T HEN LB
S(IBERELI, FARIE Vce/VDRV BIRIRE ZAI A RITHRNEINNE, FHIBEHT — MR, DK
FEBEMAHEN NVM INEREZIEH "R4 POR "RE. X—IER B FHRAEPIRIN BRI F TS
EZRIRE TR, 2AE, ¥ Trim A Config BfREM NVM INEHEI TESF2R. TS Trim £5EAE, FrER
BHNEREEFRAISIED (ILIM. SM_ADDR. VBT. TON/MODE) EMIEERREEEA. HItFERBEE TR
ADC IEENH Hi7F. 0 Trim #1 Config CRC ILAZ, MIAFAFECEM NVM INEE TIEFFIH, Hi#HiT CRCK
WIFNIEX L FFRPHEE. NRITEHM CRC S51FE7E NVM Y CRC A—3, MIFRIZA CRC HHiR, H
ARIFBEHPHNT—NEY, R CRC ILEE, NISERENITRIIFEY. —BSEAESFHITATIES,

BEREESHWAS, SHFMESFBRAx. T8 NVvM RRMEE TESFE0Y, pwM HBHA TSR (Hi-2)

14.1.2 TON_DELAY 1 TON_RISE (#Bzh)

—BRHELRBHFRM, EHSIBFEF—RURENEER (TON_DELAY) , AEBRSHHEE,
EHRNEDFETREZH0, 1=HI23RYE TON_RISE $5ERIB[EIXY B EMHHRITRIEN RIFEFRIK, Xl
FERED, BIENETNEEEE, ANUBRFARARSEEEAEZERLXBNE,

14.1.3 ERhIEAT

EEHATERESR, REBES Vref —EIEARGEEMEIZDHASE Lo Vref S5I&EH Vout AEELH.
ENTHARBIEMNIREBES Vref 18I0, ABRBRIEERRBAZR. ZHAKS Vref ZEHEBELRK
REBAREFFE—NEREERE, RNERBAEZERTHNEHSMNA Vout ¥5E. KIEBEMMKESSHE
m, AENEATFIERES, HF5IREBEHTILR. ALFENREEENBENS@NE LS. %
BIRGE R AIEESNERM PWM 52, BIEMN S@EBTEI L4 2FRIE PVING Vout 1 Fsw 3§ PWwM S1BRVIFEE
BYBIERE F3Ro PWM X FBTEBIHRIZER Fsw FliaH A ERE. BHIATERENBEFE L, BEliEHis
LXRHFA. REBPED PORBUH,

~

LIDAC and Vref

) Ramp generator
generator -

VOSENPO— At L — k (
\gn‘eerVerror \J Floor )_[ | PWM

- ™~ — -~
VOSENMO- L | -~ ~Yoltage (/ +) —
- - \__/ L

Vref /] Comparator

PVIN Vout Fsw

S

e

/

Adaptive ON

Differential amplifier time generator

Floor amplifier

14.1.4 < U

XUPRSEHEE AP T (WS FERERME) @S MBI E (B85 OTP. OCP. UVP. OVP. VIN
MiEE) NRBEDHENRATREFHN, BHAIEENTE TOFF_DELAY I8EMIERGXET, FHLL
TOFF_DELAY 3EEMIRIE TREERXMET, FIb, UGBS ELEFRRRRXEE LY, FREMRIRERNm
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o,
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

FHON_OFF_CONFIG HFeSHBNKBERTE. SNREMEMKET, MAKRESHECEPRNKERITHRIERN,

14.2 BaiF5

Vce/Vdrv

System POR I< L;25°“s >I

Vcc and Clock IAT>

settling time N = I
%

L) IFCRC error - Signal stays low and

Nvm TRIM, CNFG, USER )
terminates next sequences

loaded and CRC good

Ready for Regulation and
Communication

Users choice >I
-

—) Enable the output
S g

Enable

Vout

PGOOD

18 BriF5

14.3 FREREh

TDA38740/25 BENS IR ThEIFNFc B . X+F VOUT_SCALE_LOOP 1:1 fZFH, i%ZER4x43F Vout i B S ERHY
FRE B, ¥FF VOUT_SCALE_LOOP 1:2 W FH, ZERMFZFF Vout I§ B BI—F o ERIT{R & BB Fs

EETMREEREN TIEEB5, DIHEUTEMS:

o ZF " ARFERER X AIEINEES "TIRE (1§ F7F2% 0x6C BIEIZE /I 0xF240)
o ZFTF28 0x0064[11], d2a_enable_prebias I EE N 1

o PVIN [EHEHR{ETF 25v/ms

o FRERIRIEBERESS 1A

o 1RIE Vcc BHMBIRMEEZFEANSE LDO, FAFH EBFFIWTEFRR
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

FERNET ERTRERFERNNAR, SEMREFA TEEN, SEUESENRIPE. X
ZHERT, FENRBIRE, BHIMEER. EEMAIMEVec AEHHENNAS, PVINFEETER
EEEETEW RIS, BERUTIER 3 M 4 FiRpIFS,

Device Startup with Internal LDO

Prebias

Int LDO
|

Enable

Device Startup with External Vcc (Case 1) Device Startup with External Vcc (Case 2)
Prebias Prebias
[ [
PVIN Ext Vcc
| |
Ext Vcc PVIN
Enable Enable

Device Startup with External Vcc then PVIN is cycled | Device Startup with External Vcc then PVIN is cycled

(Case 3) (Case 4)
Prebias Prebias
PYIN ExtjVcc
Ext Vcc PVIN
Enable Enable

| 19 B4 LB,

14.4 REB{EEZ (LDO) FRESS

TDA38740/25 £EpX 7 1R EZE LDO #2[E23, NANIBEREBIRHMWERE. VIN 5|12 LDO AV NIH. = VCC
EB[EFHZE VCC_UVLO_Start B{ELLE, H EN BBE&TF Enable_UVLO_Start F{ERY, BEIFEYIBG. f#
FARNIER LDO #HITEENIEITAY, VIN 5IBINIEREZ PVIN 5, T T4 LDO MITHEIRFE, mILUEEIE vIN
S| flZEIEE VCC/LDO SIHIR(ERINMREBRE. T 1 DHIHMFAEERISMHSEBE T 1% LDO, B 20
3%BE T VCC/LDO 1 PVIN 5 |BIBY BT REEC & -
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o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

Jin Ext Ve

I

_PVin

r— 4.7uF

l Pvin VIN [= = | Pvin
= VCC j VCC
TDA
38740/ 4.7UF TDA38740/ 1
25 25
PGND% PGNDﬂ

Single rail operation with the internal LDO Use an external Vcc

& 20 fEEFAISE LDO T 4MER vee MBRE .

JUF

14.5 PRIRIEE F@EBT Bl

TDA38740/25 X BEZEMIRRIEE S@EHTE] (COT) T4, FIRHRENAFFHSHN. RFNEEIAT
HEABRER/ MM ITEE, RE cOT BHiFaHEBEE Vo 5— M EEaNEFIRESHNKRREEHITLL
. M vout FEEZES LT, BEh PWM 5, UEEMNSENREFTH =4 FET, [EREEBRRZRA

RIREKESTE, ZKEE Vout SEEBERITLLIR. S51E4089 COT ITHIMELL, RE coT FHIK
KRS T Vout ATIRES,

14.6 EN (fEgE) SIH

EN 5|BZ %l TDA38740/25 BIFF/KIRT. = VCC/LDO B[EFHZE VCC_UVLO_Start H{ELILRY, BBoIFSIE
Sflo

EN SIIEEMECE Ao ER=FIIE 21 Fim. F—MEERIMPZEES. F_MufEiiER@E TR
FE43ESR Ren: 1 Revy M PVin BBIEIRTSFREE S, F=MECE 2R EN BIEEEE pvin 5Ifl, XETEIGR
HNNAHTIEFEER, FNUMMECEIBET PMBus Z7728 0x204[7:0], FIFH PMBus ZZE&#1TiTHl, TDA38740/25 Fl
F8 PMBus ON_OFF_CONFIG #5<5 OPERATION 8% (7288 0x202[7:0]) *Eé%é, LI F A ihlEee, X
BEHMaOUEBEHERENRGFERz2EaH#HTER, EZ2EE1ES N PVMBUs B £i2
AN_2203_PL12_2204 184108,

EN 5| FZoIRES. M EN 5|BE AGND 5|1 Z B —1 IMQ BIARES FHIEBFE, BINERHN+TFEHT
HIEEPH,

PVin Pvin
PVin
. L
T PVinl I Vin j‘: PVi nl I Vin I
PVin l Vin j-: Ren 1§ V_CC_I_T V_CC_LT
Ve = En | TDA38740/ En | TDA38740/ I
I | 725 l 725 L
—En__| TDA38740/ L = =
725 I Ren2
. . R .
EN = an external logic signal EN :ﬁ X PVip EN=PVin
EN1 EN2
Configuration 1 Configuration 2 Configuration 3
g g g
= 21 fEEEECE
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o,
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

14.7 Fr X4 FCCM/DEM TEIER

TDA38740/25 12 T/ER . BHEIESSIE (FCCM) MIZREHEER (DEM)s BT FCCM, TDA38740/25
REERNRDS EERRETIE, AXMEAMBEERE, Bt BESURE]. £ DEM 1, HERERE
IEFERY, Y FET 2XF, MMBERFXNE, ReEAHNINE, EEHIBERT, FCCM M DEM BT
ERTMER. TR @S EE T FEs PR 0x5C [1] #HTIEE; ZAEN 1 B, 24RRIEN FCCM 12
X, ZA 0 B, 2BHFWEIEN DEM 1R, FTEFEME, THEEXNEETEMEER. AT INEE
B, ®IEIF EN 3% VCC Bk,

Eid{E R PMBus ZIR4REE PMBus 27728 0x266[15:0], TDA38740/25 B/ \FARIEFF XIAEK f.,, HERT
El 9 400 kHz & 2 MHz, $i#5 200KkHz (FRE$E 1600 kHz) - LESh, EBTLUEIE Ton/Mode 51BI_EBY/\ N EE
FE A IR AR FF AR ME R, TR Ton/Mode bin &7E BN TIEMRBERT, FEEIGRREX,
AT RBFRINEMER, AP AUIAER EN 555 vCC BIE, AT ERIZSIMIINEE, ton_override_pin i

(0x5e [4]) F0 fccm_override_pin i (0x5e [5]) WIKE A 0, IRIEFTEAY f., TDA38740/25 SHLATERY Pun
0V, £ RIZH FET B9ER S@AYE], S0 TP

_ Vo 1
_PVin fsw

Hh f, ARSI XINE, T{EHRAE), TDA38740/25 RUEIE PV, M Vo, H BETHAEESZERY B LURIFM
A foo FEEREBIEM, FRIMFHZIEM, MUAMRINFGFE. FHLt, TDA38740/25 EBREIEE
FFRIAZ,

{85/ FREQUENCY_SWITCH PMBus f8<, FFRIAZRITE 400 kHz ZE 2 MHz Z[8)4RFE, FiH9200Hz (1600Hz PR
a8 o

14.8 Ly =F5)

W EEhIhEEE T PMBus TON_RISE 78, ¥ FEIFf/R, = TON_RISEIZE N 50 ms BY, HiHEEEIFTE 50
ms AMNEAEIEEE.

TOTl

Tek Prevu

[0é& 26.8ms 4.88 v

oM -23.2ms 4.12v
AS50.0ms A760mY

r __ T
|
[{EN
(@ 200v =& . 0.0V 0 @ 200V %) [20.0ms 50.0M575 .V_r 240V
(@D Frequency 35.92kHz ) [ ] [WM pnints} J
16:08:39
Final Datasheet 440f 74 V2.13

2025-11-17



o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

= 22 Vo=5V. Chl=Vout. Ch3=FFXT . Cha=fEREES

1£ EN 5|BI2{EBE/S, TON_DELAY 855351 TON_RISE a5 Z 11T, Eit, EIEEMEERTBILZEER 2
g1, WMHBASTFIBEF. ELERRAIF, ERHIGEN 50 =ZF,

14.9 k=457

TDA38740/25 R FHE L, AIBIRESFEFRHTIRE, THINETRM. £HF VOUT_DROOP &5
< 0x250[15:0], BIXIfAELLFHTT 0 & 10 mQ B4RIE, HPFFH 19.53 uQ. VOUT_DROOP HIEFEF 73 14
FAl@d A loadline_range_sel O0x6a [6]3RIKE, AIM 0 IEHIZE 50 mQ, ¥R 100 uQ. Lboh, #=F
LB T Bl B B 7728 0x6a [3:0] BY 4 i1 LA 30 kHz 79 3 1E 30 kHz & 500 kHz Z (Bl T4RIE.

14.10 M EBEZES N

TDA38740/25 VOSENP #] VOSENM 5|MIESIZTE AN EHERS £, URMHABSLEIGIEENNELEE
DIRZEEEN, HRE COT IFHI M BESES T RHRKESWIKREEH#ITILR. & Vout (RF%1E
SE, PWM ESHRALL, =i FET UEE @B E. KEEBERABIMZIREBRARSE~E, ZHBK
B8 vout 5EEBEHITILR, WIE 23 FiR, RS VOSENP 1 VOSENM B84 tH BB B &,

Vo
S ™YY l ’,_,/i D
TDA38740 = =
VOSENP
VOSENM
= 23 o B A M 4

14.11  HHBREN

EMARRIFR BRI NE 2 BT 12 MEL FET RDS(on) FRIGRYEEEREINMY, XA AR T iR
ME, BRTHRLNERERS, MMERTNE, HFERRRERLDTXNHEEXESDROSRE. Bd
— MY EE, BILUMES FET RDS(on) EAGIEIR BB [ B 2 FR R EE 7o
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

15 N fRIF

15.1 IRF (ocp)

TDA38740/25 E BT OCP fR1F: & OCP (AOCP) F1#1=F OCP (DOCP), AOCP EEifRHIEFEHERNEREM,
i DOCP MEFFIYEREE. AOCP B— iR FENIN, NIKE AR L34 & EBPERES

BT —FFEAN S 2R, RILIMES FET RDS(on) EHMIEIMEBEEREBRER. B FENE, ADC BEE
Y BRRERHRFN, FREERFREBRIREF DOCPIETT,

AOCP HPE{RIF BB {ERIEIZ MOSFET BY RDS(on) RimtCMIEINEE; A, RIPVIHFHIKEIRIELLIR
RFNFNES ST REEFRITIR, ﬁ'ﬁTfi‘Zﬁﬁ:_F ADC IR SRV, Hltt, AocP AFMHRIEFE
MmN EES . PBRIMAEXARIEEAMEBRRIR, HERERHNSED MOSFET BY RDS(on) 8@, HlLk, i
ki REERE CER/ L FRIFAT

TDA38740/25 HJ AOCP EBSER]@T ILIM S|Pl 895 | BB PR S ZF 728 MRS AY =ML (aocp_thresh_sel [2:0])
XigE. DOCP EB¥nli@Ed ILIM 5| ERISIFIEEFASE PMBus ZF7F28 IOUT_OC_FAULT_LIMIT K&, "ML
IOUT_OC_FAULT_RESPONSE /RE. I MM BIEXE. BiIEMNER., HEHBITEE PMBus B
STATUS_IOUT Z77283KEY,

AOCP NMEHRBohFIEE T/F (8% FCCM #1 DEM 1#X) HAjE)E R, T AOCP H{ERY, 1K1 MOSFET ¥
ERRABHAREFRIFSE, BFTROSDLOPERZEE, UATFERESURKEEZ Bdhkd) . R
£ PWM BOREY_EFAIE] AOCP £, SRR ALEFE, Botigwbihd, MNRBRIETF AOCP H
B, SIS ZEE, HERET AoCP BIEN, KEBAMENEHIKH. AOCP TH Vout F%HH iniT H
RE, XRTET PGOOD @EWEE T AOCP B Efif &R UVP fR1F,

FBF DOCP (RIFHVEBRIES181Z 5.5KHz 8K ES, AIG5S IOUT_OC_FAULT_LIMIT S{E#1TLLER. Hltt,
BT BRES#H1T T FI94E, DOCP HBEHMLAERELL AOCP 1€, DOCP H{EI{Emul@Ed
IOUT_ CAL_GAINFIIOUT_ CAL_OFFSET # 1T, HTFXERESHITT FIILIE, DOCP Lt AOCP B
EBiIE AoCP I B1SEE DOCP &, EJ AOCP RIRELL DOCP BR A&, X AOCP 1 DOCP & & NtREERT, B
BESHmHBETE. ZH{EMA docp_from_aocp 1728 0x60[3] MIEIA OCP il & ¥4 OoCP BY, EFHIT—

10 THERESRITER 10 2R AOCP 14, ABBMFREAEES URITHRIEML, HHLETEBRTRNA R B
=, BOIRKFBT COT FFRIEERK. B 24 8— AOCP MR fl,

TDA38740/25 I Z EHA AOCP MRz, B/\/NeERRMRE, B ILM S ERBRIKE. Frifksy ocp [RE
7 LRI INE B EERR BT, FEEIRRTENR. AT ELK OCP R4, AP HUIER EN 55T Ve BIE. ZAE
HA OCP M7 72 iF TDA38740/25 AEFEEHAKERENR, HIMIEHNNERARM. BHEERNRHES
S MEEHEAEIA AOCP, EHIHEBEERSHNERT, KeWaHEERERESNHE BRI ERTERENT
FRIRHIAE A AOCP, [WIZHN TON_RISE BYE)gR/ D MHEBS, LUBRIRAEA AOCP,
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

HEN BESTHBER, AOCP #UE. 1 AOCP EHfHAiE), BERBEMAERESE AOCP FREHITAT, £
ME AOCP NE— 1M AXAMAZE, ATFEAHRE, BRERAENESMEE AOCP [RET. 7AM,
LBkEA SIS EBIRFFIATIIREY, BEREBREAE AOCP /K, BIREEEJLHFL R LB HFAIETE) A
BEREIZER AOCP KF, FEFEMNE, FRIEHHBEERZLMEE PGOOD_OFF HEHX[ERIF (UVP)
HEUT, TN AOCP ZHFR=F PGOOD 551K

OCP fREEZIFHME, BNAMHERBERAIR TITE:

Ai,

Lout ocp = ILm + >

Hrh: 1o, ocr =AOCP BhiR BTV HH BB o luw=AOCP fR{E, BIERREERIVAE,
AiL = IBIE{E BB REUR Bt

7R TE AOCP SE-HAIBIH IR BB iRk 230N, IR IR A LA AR SR e E BB /%23 AV IR AN R EUE (B
Isat = ILIM_max + AiL

E I:Fl : Isat TEE EE;EZ%%T@*D EE;}zE ) ILIMfmax TEE AOCP BE{EEg%j‘*m*go

AOCP Tripped *
Current
Limit ————————— |
|
Inductor o
Current | |
b
o
| | AOCP goynter starts to count the number of
| : / slkip:ped pulses during this period
|
— — S [ — —
HDIv | g
| |
! I
o I
LDrv HBEIRREEmEn
|
|
: |
VRRDY | I
|
|
|
‘ [
| UVP Threshold
Vo - ;
|
24 AOCP M Rz B Fr B
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

15.2 it R ERP (UVP)

TDA38740/25 UVP iz @— MEXIIR(E, ml@idAcE S 1F2S 0x5e HRYE 72811 relative_uvp_thresh[2:0], LA
50 mV AEABEN 50 mV £ 400 mV. PR{EIET VOUT_UV_FAULT_LIMIT PMBus S<4RIE, MRRZIET
VOUT_UV_FAULT_RESPONSE #p<4miZ, RIRERIMMN B ZBE. KA LIRER,

f£F3 VBT 5| EMH EBER, VOUT_COMMAND {ERN 5 VBT 5|4 ® IR EEMER, LUESR UVP &g R H,

o UVP MEHARRRY, — MrS#Atk, {8 FET 8, MMEmERIEE 0.25V AT, 2fE, RERME
[ERIFE 0.25V AT, A MOSFET ST =8, BIMESPHEHEIF Vec BIETL EN 55, TTHRBEHERMH,

MERIEMNIEBENEIR, M—Bfk uvp 5%, BZENEHAPEXMITEREE 1 ZENESZEM, FiHN1
Z) , ABMBIEBERNEE., THBERN, BRE 250 mv WEEBEIREEH, NREHETZBE,
NEshizFaoh. BN, EYESEA, M =344 (MW MOSFETIIAZ=E) o

A A E T 1E2S 0x60 Y TERE(I blank_uv_sel[1:0], 7EEBEEMR (Vboot. Vout M_EF/sHAE TiE
) HAEJARRR UVP 1R1FP, X 16 5| T iZF 172890,

K16 B2 7728 blank_uv_sel (0x60[11:10]) #H{TRIEM UVP Ef,

sel Description

3 blank UV faults during Vout transition up or down (including Vboot)
2 blank UV faults during Vout transition up (including Vboot)

1 blank UV faults during Vboot

0 no UV fault blanking

15.3 iZFE£RIP (OVP)

OVP AN 53 A NERS . EE OVP (FOVP) #1#EXT OVP (ROVP), EIE OVP @E B FE5h. FiE Vout Bt LI
EN AR TR, ROVP RZEITHAGBIMFIE HMtIE R, B 25 BT/ Fovp #l ROVP B9/,

{5/ VBT S|HN&EMHEER, VOUT_COMMAND {EMN5S VBT 5|4 i&EEERE, LUBRAREHH
ROVP fii & o

FOVP & 8 N AFEIRIEF (VOUT_SCALE_LOOP 1:1B¥/90.8V. 1V, 1.2V, 1.35V. 1.5V, 1.8V, 2.2V#12.85V,
VOUT_SCALE_LOOP 1:2 BYEBFIN{E) . FOVP AIEIECE 1728 0x60 HAYET 1728 fixed_ovp_thresh [2:0] 1T
YmiE. 1@iT VOUT_OV_FAULT_RESPONSE 83Xt OVP SEH4MMMA#ITRIE. OVP BI B IUFImA: ZBE. XUHf.
n (B PMBus EX) ZWEER n X (8% 6 ) BEHFHKZER, ROVP NEIEREN FHEEZEREEE,
BlIZE 9 50 mV E 400 mV, F#H7 50 mV, BAILUERIBERAEMS =85 778s 0x60 AY [13:12] {i3kEFR OVP
HWE, #FHESIER 17, ROVP MEEANTRIZMEEBE, oL@ 12C F7F28 relative_ovp_thresh [2:0]
(0x5e [14:12]) LA 50 mV JEALIZE /I 50 mV Z 400 mV, PMBU fF8 VOUT_OV_FAULT_LIMIT 85 %1% E ROVP BY,
B]@)3 £ relative_ovp_thresh_en (0x5e [15]) {7 &o

=17 1&iZ blank_ov_sel(0x60[13:12])3{TRYBI % OVP SEB&
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

sel Description

3 blank OV faults during DVID up or down (including Vboot)
2 blank OV faults during DVID up (including Vboot)

1 blank OV faults during Vboot

0 no OV fault blanking

SRk FOVP EHEY, OVP IRSHKIRE, ROAXTIE, SOFXXE, MUAXRRNSSE, B
FiaH BEREEIRERN FOVP HE. AfE, MHBEREEAREEES,

WG A& ROVP BT, Vout IR E S35 LA 30mV/us BIITEIZRE E 025V, HIgE OVP Ints. EE, &
BWAXEE, SHFEX, XAFEHKE, B Vout I8E X% 0.25V 8 Vout # £ VID 8B =, LAY,
ROFXMNSILAXIRIBEEES BT, LUSHHAERFE VID IRESR, EIEED, HmEBERBNRE
EURFRHEBE. RHBAMEHBER, XERERHEETESIE Vout RBETRERINETHIHBES,

B XU VOUT_SCALE_LOOP 1: 1 1 VOUT_SCALE_LOOP 1:2 i BEXLHEBENIFHAEE, HEHSFEEMm
SR FA%EIC AN_2311_PL12_2401_235722 & 1F855E[10:8] FRYAEXT ovP A1 UVP HIfER.

TEZGEAT ROVP 1 RUVP 7 DVID BMAIS ERERISEL SR, &F/H, £ DVID XA
Vboot EEHHAIE], ROVP G4 T HBRIRTS.

VID LEVEL
ROVé(Programmable)
FOVP (Programmable)
. RU\;‘I|D (Programmable)

Time

= 25 oVvP BB, i&EEE FoVvP EX{t ROVP BY1E .

15.4 TERP (OTP)

AERIEHFSCRFTHNAERSBUNE, EERIPATELT OT_FAULT_LIMIT. OT_WARN_LIMIT #0
OT_FAULT_RESPONSE PMBus Z1Z281#1T4m1E. TDA38740/25 IZ=FMHL: ZBE. XBMFMLREIRK, #HE
AT,

HESMREXE OT_FAULT_LIMIT BY=fif g OTP H, AXMHAN=ZE, BHKE, TH8RFRE, NI
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TDA38740/25 OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults and Protections

LDO #EiB, EHEXFANBERLT, [/ESLEN, HFHAF OTP_WARN_LIMIT, MNIRIEBENEIR, [/ESHI
FIRIMER, HeAJaEH RS NER,

15.5 BrEiREHIRE (UVLO)

TDA38740/25 5= M BOOT 5|HIZ!I PHASE 5IfIEVERE. WRTE PWM BEHARMEER/Z50 UVLO T
PRENE, MXEMHFITITE, HE 10 XEREMAKIE, 1543 MEARBREE L% BOOT UVLO HH

(£ PwWM BAHIRET TEE) &, i8R E . NTERKE, HIEL Vcc BEDRK EN 55, B
UVLO 2HPETE fail_code_sticky & 1725, BiTIE drv_uvlo_boot_dis (0x006C[10]) iiRE N 1, RILIZEH
ZARIPINEE,

15.6 A SRR ARG X ET AT (E)

RSB E 2F5iFE] MOSFET RIES@M RGN 8], RIEXMINESIEESERN PWM BFZ A,
B FET RIFSEMNRIEIFLEEATE, TDA38740/25 HERIEHIXMIETEITBABATHE, HKMED
MOSFET BYEEI R, LASEII OCP,

NFRERNATHRINA, FREFXMEN B EMAARTE 7 THR&/NSENEINRAMEE,
B, FREERNFRMRARZRTIHHER. FIERUTAIREER/ NS EIIBER,
o

————— > max specof T, ;
kfsw » Vin X sp f on(min)

HAp, fEENAXRMER, kBAXMENTNE. RIBEE, &R k=125 WBFRIGTHRE.

NFFESOTURINA, DABFRERELRIFRME, EXETERKTS 7 T P&/ KETRYEN &R

KFE, HELAXNT,
Vin = Vo
kfsw X Vin

HA, f.ZFIENFRIAR, kZBAXMRNENE, RIEEW, &% k=1.25 LHBFRLITHBE,

FEit, &R &= LEURTFTER @Y B &R/ KB iE),
TOTI.

Ton + Toff(min)

> max spec of Toff(min)

Dimax =

15.7 =IAFEEE (HSS) ¥

TDA38740/25 1t =i FET 52R&#MITNAE, {18 FET TIERY, ABAISIHIZ R %IE, EREMIEEBITIHES
H1T HSS 517, 1E HSS HHH, WNRIAZR| HSS HIfE, PGOOD SIIFi=EEE, —BIAZEI HSS B{E, {fiZ FET
MaFE, AXEL. FLHREEEEARS. REEBMYE, RBTE Vcc BEDK EN FSEIFER A =ER-
BI3@IT ¥ drv_hss_det_dis (0x006C[11]) IIZE A 1 FKZEAIZIFRIFIIEE,
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults Communication

16 HWPEEE

TDA38740/25 i@id BNz #F LA T#PE: OCP. OVP. UVP 1 OTP,

16.1 PMBUS M54t

TDA38740/25 i@ I EAI & F 3T 3F PMBus @15, @I ER 7 thit, AP AR EFEEN 127 ™F
[E PMBus Hilit P HEE—1, —Bi&E T TDA38740/25 Hytthiit, AT LUSHEHBIE UL EES, WNE
26 Fi7~, BIEIRTE SM_ADDR/PROG S| L4 E— 1R, UL RZ.

¥ 7 i1 PMBus EAIHE E /9 40h, EBPERIZ +15, N 7 {1 PMBus #31EA 4Fh,

—1{ 1 SM_ADDR/PROG

R1[

N

& 26 SM-ADDR/PROG 3| BITta8

16.2 Sk B 58

TDA38740/25 Bl PMBus #SKETFEHNIEMARE. WHBE. WMEEREE. WRIhERMNEMA
hER, RIEMHBEKEITRHHEBEE, H@Ed PMBus IRETTEER,

16.3 SMBUS/PMBUS 1Y

E1518) TDA38740 F1 TDA38725 BLEM T 172, FTEMNMARRERIMNY:
e /AT PEC B9 SMBus %/ BF Ti/F ¥ (B FIREMLEE)
£ /AR PEC BY SMBus RIXF Y (&R F CLEAR_FAULTS)
RFiAia 2 SHMEIThRIE S /Y SMBus SRIZEX MY
SMBus #2AE (BT ihniETF:S)

b4k, TDA38740/25 Z#¥F:
o EiRMmAZhAE (ARA)
o RLLIBRS

o HmT, ARBI—FHBLIEAZTWR
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

Infineon

S: Start Condition
1 Sla7ve 1 1 Comiand 1 8 1 8 1 A: Acknowledge (0")
BYTE S Address WA Code A Data Byte A* PEC* A N: Not Acknowledge (1')
Sr: Repeated Start Condition
P: Stop Condition
1 7 1 8 1 8 1 R: Read (1')
Slave Command Data Byte W: Write (0'
WORD S Address WA Code A Low A rite (0') .
PEC: Packet Error Checking
8 1 8 1 1 *: Present if PEC is enabled
DatHa_IgBhyte A PEC* Al P D : Master to Slave
D : Slave to Master
& 27 SMBus EZ /=
1 7 1 1 8 1 1 7 1 1 8 1 8 1 1
ore | s | 5 wla] oo [als| e, [R[a] omeee [a] e [In]e
7 1 1 8 1 1 7 1 1 8 1
Slave Command Slave Data Byte
WORD S Address W A Code Al Sr Address RTA Lowy A
8 1 8 1 1
DatHa;gE?]yte AF PEC* N p
& 28 SMBus IEF T /F
1 7 1 1 8 1 8 1
Slave Command N %
S Address WA Code A PEC A
& 29 SMBus RiIXZF TS
1 7 1 8 1
Slave Command
S Address W Code A
1 7 1 8 8 1 8 1 1
lav
Sr A(Sj Cross R Byte Count=1 Data Byte A* PEC* N | P
& 30 SMBus 3RiEEY, FTH#=1
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TDA38740/25 OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

Infineon

S :dl\g?:ss W | A Command A Byte count A
Data Byte A* PEC* A [

& 31 SMBus RGN\, FH# =1
S :é\g?:sss W | A ||SMBALERTMask| A | StatusRegister | A
STATUS Mask | A* PEC* A P
= 32 SMBALERT_MASK 5\
S :dl\g?:sss A SM&QIS_IERT Byte count A | StatusRegister | A
Sr | Deviceaddress A Byte count A Status Mask A* PEC* N P
33 SMBALERT_MASK j£EY
PMBus Command Register address Register address
S Address w DOh A Byte count A & LSB A g MSB
Data Byte LSB Data Byte MSB | A* PEC* A P
= 34 B\ MFR Z7F23HV5E MFR A7
S PMBus W Command Register address A Register address
Address DOh LSB MSB
PMBus Data Byte Data Byte *
Sr Address R LSB MSB A* PEC
& 35 EEX MFR 778319 sMBus B E X H#ZAA
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults Communication
1 7 1 1 8 1 8 1 8 1 8 1
Slave Command Low High
S Address 1 WA Code 1 A Data Byte A Data Byte A PEC1* A*
€4——1 or more bytes —p
1 7 1 1 8 1 8 1 8 1 8 1
Slave Command Low High
Sr Address 2 Wi A Code 2 A Data Byte A Data Byte A PEC2* A*
€——————— 1 or more bytes ————p
1 7 1 1 8 1 8 1 8 1 8 1 1
Slave Command Low High
Sr Address n WA Coden A Data Byte A Data Byte PECn* Al P
€—— 1 or more bytes ——Pp
36 HmS

&1s8 158 PMBus 5%

Register PMBus PMBus
COMMAND COMMAND | DESCRIPTION
Address PROTOCOL
CODE
Read/Writ
0x200 PAGE eaB)//terl € 00h Allows access of each loop via paging.
. Enables or disables the output, controls
Read/Write .
0x202 OPERATION Byt 01h soft off, voltage command source, and margin
yte fault respose.
Read/Write Configures the combination of CONTROL
0x204 ON_OFF_CONFIG 02h pin and OPERATION commands needed to
Byte .
turn the unit on and off.
0x206 CLEAR FAULTS Send Byte 03h Clears contents of Fault registers
Set the PAGE within a device, send a
0x20A PAGE_PLUS_WRITE Write Block 05h command, and send the data for the
command in one packet.
Block Set the PAGE within a device, send a
0x20C PAGE_PLUS_READ Write/Read 06h command, and read the returned data by
Process Call the command in one packet
R Wri P fi iting th fi i
0220 WRITE_PROTECT ead/Write 10h .rotects rom overvyntmgt e configuration
Byte files and modes accidentally

Instructs the device to copy the entire
0x222 STORE_DEFAULT_ALL Send Byte 11h contents of the operating memory to the NVM
default store memory

Instructs the device to reload the contents

0x224 RESTORE_DEFAULT_ALL Send Byte 12h of NVM default store memory to operating
memory
Instructs the device to copy the entire
0x22A STORE_USER_ALL Send Byte 15h contents of the operating memory to the

NVM user store memory
Instructs the device to reload the contents

0x22C RESTORE_USER_ALL Send Byte 16h of NVM user store memory to operating
memory
Returns 11010000 to indicate Packet Error
0x232 CAPABILITY Read Byte 19h Checking is supported. Maximum bus
speed is 1 MHz
Wri . ..
Blc::lf \\llvvziz} Set to prevent warning or fault conditions
0x236 SMBALERT_MASK 1Bh from asserting the SMBALERT# signal. Write
Block Read .
command code for STATUS register to be
Process Call
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

masked in the low byte, the bit to be masked
in the High byte.
Sets the format for VOUT related commands.
i Li -8,-9,-10,-11 -12
0x240 VOUT MODE Read/Write 20h inear mode, -8, -9, -10, and
Byte exponents supported.
. Sets the voltage to which the device should
Read/Write .
0x242 VOUT_COMMAND Word 21h set the output. Format and resolution
determined by VOUT_MODE.
Read/Write Ser an upper limit on the output voltage the
0x248 VOUT_MAX Word 24h unit can command. Format and resolution
according to VOUT_MODE.
Read/Write Sets the margin high vo ' ltage When'
0x24A VOUT_MARGIN_HIGH Word 25h commanded by OPERATION. Must be in
format determined by VOUT_MODE.
Read/Write Sets the margin low voltage when
0x24C VOUT_MARGIN_LOW Word 26h commanded by OPERATION. Format and
or resolution according to VOUT_MODE.
Read/Write Sets the rate at which the output changes
0x24E VOUT_TRANSITION_RATE Word 27h voltage during regulation. Resolution is
exponant -3.
Read/Write Allows the user to set the load-line value in
2 VOUT_DROOP 28h .
0x250 OUT_DROO Word 8 resolution of 5/256 or 25/256 mQ.
Used to account for any external attenuation
X252 VOUT_SCALE_LOOP Read/Write 29h netvv.ork on VOUT sense feed.back and
Word provide correct VOUT reporting.
. Sets a lower limit on the commanded
Read/Write .
0x256 VOUT_MIN Word 2Bh output voltage. Format and resolution
according to VOUT_MODE
0X266 FREQUENCY_SWITCH Read/Write 33h Sets the switching frequency. Resolution is
Word exponant 1.
. Sets the value of the input voltage at which
Read/Writ . . .
0x26A VIN_ON ead/Write 35h the unit should begin power conversion.
Word o
Resolution is exponant -1.
Sets the value of the input voltage at
O0x26C VIN_OFF Read/Write 36h which the unit, once operatl.on has start:ed,
Word should stop power conversion. Resolution
is exponant -1.
0x270 IOUT_CAL_GAIN Read/Write 38h Used to'call'brate the output current’s gain.
Word Resolution is exponant -7.
Read,/Write Used to null f)ut a‘ny 9ffsets in thg ou'Fput
0x272 IOUT_CAL_OFFSET Word 39h current sensing circuitry. Resolution is
exponant -4.
Returns the value of the output voltage,
0x280 VOUT_OV_FAULT_LIMIT Read/Write 40h measured at the sense or output pins, that
Word causes an output over voltage fault. Format
and resolution according to VOUT_MODE.
R Wri I h i h i kei
0x282 | VOUT OV_FAULT RESPONSE ead/Write alh nstructs the device on what action to take in
Byte response to an output over voltage fault.
. Returns the value of the output voltage,
Read/Write .
0x288 VOUT_UV_FAULT_LIMIT Word 44h measured at the sense or output pins, that
causes an output under voltage fault.
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Format and resolution according to
VOUT_MODE.

. I h i h i k
Read,/Write nstructs the device on what action to take

0x28A | VOUT_UV_FAULT_RESPONSE Byte 45h in response to an output under voltage fault.
Sets the value of the output current, in
O0x28C I0UT_OC_FAULT_LIMIT Read/Write 46h amperes, th.at c.auses the over current
Word detector to indicate an over current fault
condition. Resolution is exponant -4.
Ox28E IOUT_OC_FAULT RESPONSE Read/Write 47h Instructs the device on what action to take in
Byte response to an output over current fault.
Sets the temperature, in degrees Celsius, of
029E OT_FAULT_LIMIT Read/Write 4Fh the unit at which it shou!d |r.1d|cate an over
Word temperature fault. Resolution is exponant
0.
Read/Write Instructs the device on what action to take
0x2A0 OT_FAULT_RESPONSE Bvte 50h in response to an over temperature fault. Only
y shutdown and ignore are supported.
Sets the temperature, in degrees Celsius, of
0X2A2 OT_WARN_LIMIT Read/Write 51h the unit at which . it should |nd|cat§ ar? over
Word temperature Warning alarm. Resolution is
exponant 0.
Read/Write Set§ the value of the input voltage that causes
0x2AA VIN_OV_FAULT_LIMIT 55h an input over voltage fault.
Word .
Resolution is exponant -4.
Read,/Write Instructs the device on what action to take in

0x2AC VIN_OV_FAULT_RESPONSE 56h response to an input over voltage fault.

Byte Only shutdown and ignore are supported.
Sets the output voltage at which an
OX2BC POWER_GOOD_ON Read/Write sEh optional POWER_GOOD S|gn§l should bg
Word asserted. Format and resolution according
to VOUT_MODE.
Sets the output voltage at which an
OX2BE POWER_GOOD_OFF Read/Write 5Fh optional POWER_GOOD S|gnz‘alshould b‘e
Word negated. Format and resolution according
to VOUT_MODE.
Sets the time, in milliseconds, from when a
Read/Write start condition is received (as programmed
0x2C0 TON_DELAY Word 60h by the ON_OFF_CONFIG command) until
the output voltage starts to rise. Resolution
is exponant -1. See Note 17
Sets the time, in milliseconds, from when the
0X2C2 TON_RISE Read/Write 61h output starts to rlsg until the voltage has
Word entered the regulation band.
Resolution is exponant -1.
Sets the time (in ms) from when a stop
Read/Write condition is received (as programmed by‘the
0x2C8 TOFF_DELAY Word 64h ON_OFF_CONFIG command) until the unit
stops transferring energy to the
output. Resolution is exponant -1.
Sets the time, in milliseconds, from the end of
OX2CA TOFF_FALL Read/Write 65h the turn-off delay time untllthe \{oltage is
Word commanded to zero. Resolution is
exponant -1.
Final Datasheet 56 of 74 V2.13

2025-11-17



o _.
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

Returns 1 byte where the bit meanings are:
Bit <7> Reserved

Bit <6> Output off (due to fault or enable)
Bit <5> Output over-voltage fault

0x2F0 STATUS_BYTE Read/Write -8h Bit <4> Output over current fault

Byte Bit <3> Not supported

Bit <2> Temperature fault

Bit <1> Communication/Memory/Logic fault
Bit <0>: None of the Above

Returns 2 bytes where the Low byte is the
same as the STATUS_BYTE data. The High
byte has bit meanings are:

Bit <7> Output voltage fault

Read/Write 79h Bit <6> Output current fault
Word

0x2F2 STATUS_WORD
Bit <5> Input voltage fault.

Bit <4> MFR_SPECIFIC
Bit <3> POWR GOOD#

Bit <2:0> Not Supported
Bit <7> Output over voltage Fault

Bit <6> Not Supported
Read/Write

Bit <5> Not Supported
0x2F4 STATUS_VOUT TAh .
Byte Bit <4> Output under voltage Fault
Bit <3> VOUT_MAX Warning
Bit <2:0> Not Supported
Bit <7> Output Over current Fault

Read/Write
0X2F6 STATUS_IOUT /Wi 7Bh Bit <6> Not Supported

Byte
Bit <5:0> Not Supported
Bit <7> Input over voltage Fault

Read/Write Bit <6:4> Not Supported

0x2F8 STATUS_INPUT 7Ch
X = Byte Bit <3> Off due to VIN_LOW

Bit <2:0> Not Supported

Bit <7> Over Temperature Fault

Read/Write

O0x2FA STATUS_TEMPERATURE
Byte

7Dh Bit <6> Over Temperature Warning
Bit <5:0> Reserved
Returns 1 byte where the bit meanings are:

Bit <7> Invalid or unsupported command
Bit <6> Invalid or unsupported data

Read/Write Bit <5> PEC fault

0x2FC STATUS_CML Byte TEh Bit <4> OTP Store/Restore Error

Bit <3:2> Reserved

Bit <1> Other communication fault not
listed here

Bit <0> Reserved
0x310 READ_VIN Read Word 88h Returns the input voltage in Volts
0x312 READ_IIN Read Word 89h Returns the input current in Amperes

Returns the output voltage in the format
set by VOUT_MODE

0x316 READ_VOUT Read Word 8Bh

Final Datasheet 57of 74 V2.13
2025-11-17



o .
TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults Communication
0x318 READ_IOUT Read Word 8Ch Returns the output current in Amperes
OX31A READ_TEMPERATURE_1 Read Word 8Dh Returns the addressed loop NTC
temperature in degrees Celsius
0x32C READ_POUT Read Word 96h Returns the output power in Watts
0x32E READ_PIN Read Word 97h Returns the input power in Watts
0x330 PMBUS_REVISION Read Byte 98h PMBus Rev 1.3
Block The MFR_ID is set to IR (ASCII 52 49) unless
0x332 MFR_ID Read/Write 99h programmed differently in the USER
Byte count=2 registers of the controller.
Block The MFR_MODEL is the same as the device
Read/Write, ID if the USER register for Manufacturer
0x334 MFR_MODEL 9Ah model is 00. Otherwise MFR_Model
Byte count=2 command returns the value in the USER
register for MFR_MODEL.
Block Read, The MFR_REVISION is the same as the device
revision if the USER register for Manufacturer
0x336 MFR_REVISION _ 9Bh revision is 00. Otherwise MFR_REVISION
Byte count =2 command returns the value in the USER
register for MFR_REVISION.
Returns a 1-byte code with the following
values:
0x35A IC_DEVICE_ID Block Read ADh “A8h = TDA38740
A9h = TDA38725”
Please see Note 18
0x35C IC_DEVICE_REV Block Read AEh The IC revision that is stored inside the IC
0x382 MFR_VENDOR_INFO_1 Read Word Cih Returns the product id and silicon revision
0x384 MFR_VENDOR_INFO_2 Rea\?v/o V(;’”te C2h Available for vendor use. Default 0x0
Cust MFR
0x3A0 MFR_READ/WRITE_REG ustom DOh Read/Write 12C registers
protocol
SARE:

17. TON_DELAY BIETSNIER ATE] 822 77100 147

18. . ZEiHYSilicon fRAH, TDA38740 HIZSFEID F70x84, TDA38725 HIZSIEID F70x82, 1EEHIEHEFA#2.10
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16.4 11 &M BRI
IS HERLMERIRERERN 11T QTS , B

Value =Y *2V

BER NMYR'EFNSHE, HEE: NHYR"ENSHN"E, MR VOUTRISENLMER (B
B, HBFEPREA Y MU 16 UL S A NRE,

VOUT_MODE) , MI N E VOUT_MODE #5<1%&

Databyte High Databyte Low
[7]6ls[4[3] [2][1]o] [7]6[5][a[3][2][1]0]
¢t—> <« >
N Y
& 37 11 UM EIENR
16 (UL HIER

16.5
EZRANATFE vouT BX895% (READ_VOUT. VOUT_COMMAND. VOUT_MARGIN_HIGH.

VOUT_MARGIN_LOW. POWER_GOOD_ON #1 POWER_GOOD_OFF) :
Value=Y* 2V
M"E, TR VOUT HIgBENLMEMRT (&2 vVOUT_MODE) , M N E VOUT_MODE &5

) al =1

BFEENHMYR"BRFS
SIRE, MIEFERPRRAY L 16 (UL HA R E,

 VOUT_MODE YOUT MARGIN_HIGH/LOW
il = or
READ “OUT
7 lE[s[42]2]1 [o] _ HighByte _ _ LowByte
| “ .- »
000 M |?|E|5|4|3|2|1|D||?|E|5|4|3|2|1|EI|
Linear M .
Mode - v o
16 UL MBIERR

={ 38
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Desigh example

17 i anwan

BT A—NR iR BRAN{aI{E A TDA38740/25 &1 P& IERRIERS. N EBERINE 3 Fim. &I & T,
e PVi,=12V (+10%)
e V,=1.0V

e 1,=40A

V,ripple voltage = +1% of V,
EBRSMN =V, B £3%, BERAFER=9A, EEFR=30A/us

17.1 {58E TDA38740/25
TDA38740/25 B —MEMHREVERERERE, FERITREEFE R 1 Ren, AT1R FIIHE,

RENZ
PVin(min) S = VEN(max)

Rgny + Rene

VEN(max)
Renz 2 Ry

X
PVin(min) - VEN(max)

H, Veyna NN RAEEERPEXHEHFHENRAMNE. X FPVimn =10.8 V, FEIFE Ry =49.9
kQ » Ren2>3.4 kQo Ei}‘l Ren2 =7.5 kQ

17.2 FRMENTERXRE

TDA38740/25 B R IFEFRINEMERE, ERTHRMKIZE, EXMERT, 7% 800 kHz BN T
MR, TR RIS 2 B BIF IR, Iksh, #EFE FCCM TRRAAIBREZE N AEH
SEEIRMESUR BER N FlEE FFEELEFEFRIMEM FCcem TR

17.3 ERBANBR
EREHMANBENERT, 545 MOSFET BIBKHEEREREm N\ BIER(t, mFBMaEH, b
AEWMEBNBEER T, HE AN ER TS, BABSChERHTER, SHNBE
BRI FERFIEE. BINBRRIERENEEASZHAKTER, HEEREBNBESUR. BIASUEE
M BEMERRTN:

IRMSZIOX\/DX(].—D)

iz
PV,

HA, s EMABRTEANEME. 1, BHHEM, DREAZ. 7 1o=40A M Dimay =0.09 BIRIL T,
MNBNB BB EERTRA lins =116 Ao

NHRWMANSCREENEX, RAANBRRITR TR,

D

g I,x(1—-D)xD
in(min) few X (APV;,, — ESR X I, X (1 — D))

C
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Desigh example
Hi, APV, EATMNRKIEIEERMANSUEEE, ESR BRMNERNENEEXEE, BiIVEREEERESR,
HEABKESR. ESLFIE RMS BEBESTo IFF 1,= 40 A fo =800 kHz. ESR=3 mQ. APVi, =240mV, Cinpmin >

32 uF, ZEIEBRTEREBEBETERIEE, WMANBESFERAT 8 x 22 uF/0805/25 V MLCC # 1 x
4.7uF/25VMLCC, Ittoh, WIRMNBEARIERESS, BNFRARERS.

17.4 FERRIESE

ARBIEREHIIE, TEMEMMEFERH#ITIER, RENBRESSHIERANSURER. BIKBIEE
Remdigs, BT R/ RTHRSAENN, —i&RE, BRPIEBNIEIEESURER (A) E5HH
FBIRAY 20% & 50% Z 8o

VAT B RN IS T OCP REIFNER ARSI _EBERSURERVIEIERE, WFREESME, BN
MBI NEEsMEE RENASTED. Hit, ESSIIERE FTHBERIEMERIEEEE,

@S LT R ARNBET LIESUK BRAY B RRE:

Dmin
L = (PVin(max) — Vo) X m

Z
P Vin(max)

Dmin -
Isqr 2 OCPpgyx + Al (max)

HA: PViymay= SRATINBE; Ailmax = SxKIZIEEBRSCE M, OCPmx= % 15.1 TTHE XHJ OCP R
%IJE,‘J%*;EH%; lsat = EEIE,E\,L’@*D Egililfo Eiz*qlll‘%;ﬂ-lt) ﬁ?é%!?& L =150 nH, L)@;ﬂl AiLmax = 25% EI‘J lomaxo lsat
RRI/INF 52 Ao

17.5 M B AEE
A NERE T BEVAT L BESCEARSER, IHE VESURER, CRHE U TR,

AiLmax
c, >
© 78X AVpy X fow

Heh, AV, ZFrEMIEIEEREHSURBE. X FAiLnw 7.5 Av AVy=20 mV. fu,= 800 kHz, Co# AT 59 uF,
HHEBAA ESR # ESL LUK PCB fEEMNFEBEFBRUSSHRHBESR. BNERZEEER
& (MLCC), FE ESR. ESL1E, 1&F/)\,

NHEBSMNER, MhBERENTE UL TR

L x AlZ
C.> o(max)

CT2xAV, XV,

HA, AVo BRAHBSHHERERN Vo RE. Alumw ERAMBKAEER, HER, ERITERERE ESL.
ESR. LRI, BRSAHOEERM pwM RN, BEFEFTIIMMIBEIRFHEHSER, RIEL
30, BT LERITEEHN G EN=EFrER, AERREBEIESNEERMKILT. EXMERT,
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Desigh example

ERERSATER (BD: AVo=30 mV, Alomag=9 A) , %R Co= ~600 pF, BB AMMGE C,, NERKBE
T RiEEn&its

17.6 HXEBA

T RSN, BIVIE PHASE #1 BOOT 3MIZIE)fER 0.1 uF FIERBSENBERS, WTFER PV FT
= F 14VHINFE, N7EBOOT 5B EEREX—D1-2QB/NEfE, LR SW B aMRARIEEERE
I 20 Vo

17.7 VIN 1 Vcc/LDO EEREB R

BEESN 13.4 PRFREP LDO AIEIN, Vcc/LDO ZEREBARIER 4.7 uF MLCC, VIN =EREERIER 4.7 pF

MLCC,

17.8 32t

LU BifRe34 E BB TR

o HMHIRNZEZE— &R/ 100 QA EERE

e TEPVIN#I PGND ZiB)ZAHIN— 0.1 uF F] 1uF FAEBER

e TEVDRV ZE PGND Z )i 0.1 uF #1 4.7 uF,
o [AEPLDO RN T HIMNERESHFHE
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18 mREIN

IRt SRR, PCBHBIEERE, HAESTMESRE, HAUESBRIFIRITHIEEAREIT
HARR. NSRBI EMRE, BINFAMUTRIHEN,

o EREA (BFFEMN/HHEBEZA. VING VCCHVDRVERBER) NMRTTRESFEIEHENS| i,

o 7E TDA38740/25 BEIRHINIG (3ZH MOSFET JF#k) # PGND (FEZ MOSFET JRik) ZENEZHESR,
LU R RV IR A FIRES. I B AN IRiE S BRI PGND AU FE, LUR/L Vo ERYFFRRIE,
VCC #1 VDRV H RIS B BB B W imiZE = PGNDo

e 1 TDA38740/25BOOT # PHASE 5|FIMhAME— N BEBESE, Relfefir, URER/IIFEERK,

o SWHRIRLRNENERL, URERIFFXIRENIFNM,

o BT E SEER AGND 5|H15 PGND 1882481, 7E TDA38740/25 J&ER L, AGND 5|HIERLLEEEIRE
B PGND F#%,

o AJ7E PVin 1 PGND IR EFFL, LAFEBIEHR.

o PVin fl PGND EERFRERRHLZINN, LURTHERIRFEN R, NERA BB REZRFRRE ZERBE
EES

o TDA38740/25 RYHitH BB EZE 5310 NIE @313 VOSENP F1 VOSENM 5| Bl#1THY,

o MNfEA—XED 15 mil 5B, HESLBEREEREER (WEKXM SW T7R) B PCB £
B, X 0.1uF XESHNSMBRES EMBEHFHITHRXN,

o IZURRIF(E S AVEEHEIZMAINTE VOSENM 5IBIRL & LE,

o XFIHEEBEARTF 2.5VE, mHEEESH Vo EENNS RIREEDESEE, TRIRE
PHIFIE VOSENM 5|t

o TE—FHEImEEFLRRH LT AR EHITRRK

o TEWECER, 157015 VOSENM 5|HIF] AGND 5Bl

o EN S|FIFIEZE S| (&3EF SM_ADDRS/PROG. VBT. MODE/TON # ILIM) RIiRiEELERNM, 7E
TDA38740/25 tREERIR L, EI1HIRIEE POND AFE L, mEBRERER. HE, UIBE(lR
125 % FIRY AGND PCB 488,
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18.1 PCBEEBMTRHEHE

THELERRA, KA TERIENR/PCB BN IMREREEIKNIERE, PQFN 2347E X 5hA0 Y $h_EBIAK
BEFEEINIAT 0.050 2K, BEMTAERAEE LEURTIERMIE, FEIN@ESNERMHmABE
IDXTHRIE T ZHIPR o

BXIFAER, BEH "R CEZTIMEMEENBRIREREN "NAEIC

https://ecmpub.infineon.com/dctm- publish/ecmdata/tech 0460/Z8F80291788.pdf -

0.575  1.925
250 |20
.55
A o
(9}
o
Ly I @]
o o0 ™
» o)
00
- e o0
ol N
I\’j.n
A B
(@)
@)
ve . _
- Q 3.85
2.35 ©
D o E o
@] (D]
o
0.35 Q.59
= 39 PCcBEBIERRTMiEEE (FFERTIYUZXRAENL)
18.2  PHIEFI

ROGRBINHEREIREEEMRARIEERAREEX (SMD), XEFREFLRAEXR, BEFRS
FRARBESI MR HILNEES ). £ SMD IRERY, RERLNILRIREOE DK 0.05 2K (EEFT
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b)) , WENERESEZEREML (B1: 012X XFMYAM) ) . FEANSMDIEEE, BIEEND
RNECRBRIE—A%E DK 0.025 2K (B1: 0.05 2K (XeyAME) ) , LENEMESEZEREL
RBMES I EKIF Z EMBIEERELE 0.15 2XKE, FARIIEEEN x/y KBRS,

0.31 0.035

= 40 BRI

18.3 it

BT PQFN £EERIENMERE 7 0.100-0.250 2K  (0.004-0.010 F=~F) » EE/NF 0.100 Z2XKHPMER
SiEH, RACIIRNEEFRRUSEMERTRREREFNIES,; TESBBNEEBERENIR-,
0.125 2ZK-0.200 2K (0.005-0.008 Z~1) SEEIRNMNNE T ELERE, WREE,

WEFRNMIZITINE 41 Fim. AIgIHHNRMERE 7 0.127 2K (0.005 %) o NTFHMEERTWN, KiE

= =
BRIV E,
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2.215
0.5 1.354
32x 0.179
0.25 0.87 =|&
38x o
16ppeepRAO
77 60—
i - |- 2]
z Sl &> % 4%/ f% /V EEEE 2
%_ g !I:IE: (1= v @ oA
- [ % g
@D AV %E
2]
e A0 b plEte A GA B oss
osnas | BAODOBo o8
0.62 “
Bx 0.2 a5
98
1.80 1.96
29 2.925

{‘.ll' *
%f stencil apertures

A 41 MPRERTMEE (FIERTHUZRAEA)
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Package

19 EDE
19.1 iEER

123456789 ——|—PART NUMBER

IDENTIFIER Lo H D;:DLQ D{D
/ \ LOTCODE

SSEMBLY SITE CODE FOR ASE MY

DATECODE: FORMAT YYWW

= 42 HEIRIC

19.2 R~

1.0 MAX.

(0.2)

=] 1=

COPLANARITY

b=

IEI | 0.05[C| 2x

0 !
| CODE
—
L
1 =
<[
o
0 . | =
! ! <
NDEX MARKIN i
Sloos[c] 2 I{LDAESEREDR]M : :
0.05 MAX.
“DDDDDDDDDD“| STAND OFF
& 43 HEME
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Package

36x [20.05]c—
COPLANARITY
A 4= L
D4
2x[]o.05]d— A el
| 19'!1"'|""28
i ~ 13.|=] %UIT}ULUI‘UU_N
! D w ]
| b | =|
) I o I i— . s
| B | D3 S
' £ (aa] ' L
| Bl = —H =i
® | ;. q . L =
\ ; l "Hhodtn/anaong P
INDEX MARKING @ |1 02 b
B ., \_[LASERED) R -
A1
(4
0.05[C | STAND GFF
Wi
=1 36x
e~ ]
& | 4 0.1 |AB|C
PACKAGE (GROU P GQFN-36-U01 zi 0.05@C
'—
WILOMETERS | <I
Seered 9] MAX. vt
A — 1.00 |
A1 0.00 0.05
b 0.20 0.30
c (020)
e 0.50
o 5.90 6.10
D1 2.045 2.245
D2 1.615 1.815
D3 1.825 2.025
D4 1.524 1.725
E 4.90 5.10
E1 3.40 3.60 NOTE
E2 199 399
& % e DIMENSIONS DO NOT INCLUDE MOLD FLASH,
L 0.35 0.45
3 op 1 = PROTRUSION OR GATE BURRS
& 44 HERST (LEXFNEA)
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Package
223 e <
i N N — L I = T - | N
2.5 i ' ' ' BRERE! i i i 2.5
(!l lIUIUIUIL_|J|J dUUU
1875 = : , 11175
£ | =
0.95 D) - — =
0.601 "_—')_ i —
- | =
0¢— >+t ——————————— —— 0
= | =
D |
- | =
1 = - | N
1.35 _5_ 7 I E 1.41
18 —F= —1 | — 1.75
1.875J—/_ |
g Nﬂfnﬁ!f>ﬁ1mfﬁﬂ1ﬂ 25
Mmoo - NN O N — A
~ m O~ N o~ N~
o O L)
/
wv UUyT ] s - GROUF PG-JQFN-36-U01
E DIMENSIONS | MILLIMETERS
L3 NOTE:
Ao Ehm ALL DIMENSIONS ONLY FOR IMFORMATION
PIN 11D
& 45 HERS - 1BRTE
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus
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TDA38740/25 OptiMOS iPOL Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Environmental Qualifications

20 285235

&19
Qualification Level Industrial
Moisture Sensitivity 5x 6 mm QFN Package | JEDEC Level 2 @ 260°C
Human Body Model ANSI/ESDA/JEDEC JS-001, Class 2 (2000V to < 4000V)

ESD Charged Device Model ANSI/ESDA/JEDEC JS-002, Class C3 (= 1000V)

RoHS2 Compliant This product follows EU Directive 2015/863/EU amending
annex Il to EU Directive 2011/65/EU(RoHS) and contains Pb
according RoHS exemption 7a, Lead in high melting
temperature type solders
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TDA38740/725 infineon

AANGES
TDA38740/725

Revision 2025 - 11 - 20, Rev. 2. 13

[ SEEIThRZS

Revision |Date Subjects (major changes since last revision)

2.0 2022-04-08 |Release of final version

2.1 2022-04-13 |Updated the Abs max table with VIN-PH voltage

2.2 2022-05-13 |Final datasheet revision - updated block diagram and EC table

2.3 2022-08-12 |Updated Multiple time programmable section

24 2022-08-19 |corrected the number of MTP writes on page 1

2.5 2022-10-21 |Added the setpoint accuracy data to table 6, updated the Pgood pull up resistor to
4.7k, updated the absolute max ratings (table 3) to align with 741 DS, Updated MTP
capability of the device in section 13.2,Added description for pinstrapping in section 8

2.6 2022-11-21 |Updated Prebias section, Programming Section, Absolute max ratings table, Electrical
Characteristics Table, Updated page number formatting

2.7 2023-09-13 |Updated the Ordering information in section 1
Added missing PMBus read and write protocols
Corrected the description of the PMBus commands in table 18
Updated the OCP Fault description

2.8 2023-10-26 |Updated the App note reference in Section 18, updated package drawingin Section 19

2.9 2023-12-20 |Updated Table 1, Table 12, Section 13.3 and Table 18

2.10 2024-04-18 |Updated Section 15.3 with OVP threshold setting, and section 16.3
VOUT_UV_FAULT_LIMIT and VOUT_OV_FAULT_LIMIT operation when
relative_ovp_thresh_res=1 Updated ILIM resistor table in Section 8 Updated AOCP
operation diagram in section 15.1

211 2024-05-21 |-Datasheet revision 2.11 changes are specific to IC_Device_ID -A8h for TDA38740 and
A9h for TDA38725. Please refer to prior Datasheet revision 2.10 for IC_Device_ID -84h
for TDA38740 and 92h for TDA38725. -Updated Section 7.1 Electrical Characteristics -
Improved UVP and OVP accuracy -Updated Section 8 Pin strap resistor application

information - PGOOD is percentage of VBT threshold when operating in pin strap mode
-Updated Table 12 with the changes to SM_ADDR/PROG pin operation -Update
available number of single image/multiimage config to 13 with no restrictions in MTP
section 13.2 -Updated the prebias section 14.3 with improved prebias level operation
and supported power sequence to enable pre-bias startup. -Updated the Device_ID
register descriptions in section 15.4. Added Note 18. -Updated Section 14.6 Enable -
EN cycling not required after VBOOT UVLO -Updated Section 16.3 Table 18 PMBus
commands supported - Store user all and store default all commands supported
-PGOOD operating threshold in VSL 1:2 operates at set value. -OVP/UVP threshold
operates at set value when relative_ovp_thresh_res=1 -Updated the programming

Datasheet Revision 2.13
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TDA38740/725 infineon

guide app note number AN_2204_PL12_2308_163442 in section 13.2 and 13.6. -Updated
Register map document, App note AN235722 in Section 8,

2.12 2024-09-05 |Efficiency and power loss curves in section 9 separated into two curves for proper
alignment with the vertical axis. In EC table updated the range of current for IMON
accuracy.

2.13 2025-11-20 |Updated the limits of VBT/ILIM/SADDR with minimum, typical, maximum values in the
Table 6 Electrical Characteristics and changed bin 14 resistor value in Table 8, Table 9,
and Table 12 from 147 kQ to 150 kQ.
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