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TDA38740A/25A OptiMOS iPOL
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Ordering Information

\ —
1 ITHER
®1 ITlEER
Sales Part Package Standard Pack | Orderable Part Number| Part type
Number Type Form and Qty
QFN 5 mm x Tape 5000 |TDA38740A0000AUMAL  |40A Generic Part-PMBus controlled
6 mm and Reel configuration
QFN 5 mm x Tape 5000 |TDA38740A0020AUMA1l  |40A Generic Part - Pin strap
TDA38740A- 6 mm and Reel controlled configuration with
aabb VOUT_SCALE_LOOP setto 1:1
QFN 5 mm x Tape 5000 |TDA38740A0030AUMALl |40A Generic Part - Pin strap
6 mm and Reel controlled configuration with
VOUT_SCALE_LOOP set to 1:2
QFN 5 mm x Tape 5000 |TDA38740AaabbAUMAL |40A Custom part
6 mm and Reel
QFN 5 mm x Tape 5000 | TDA38725A0000AUMAL |25A Generic Part-PMBus controlled
TDA38725A- 6 mm and Reel configuration
aabb QFN 5 mm x Tape 5000 |TDA38725A0020AUMA1  |25A Generic Part - Pin strap
6 mm and Reel controlled configuration with
VOUT_SCALE_LOOP setto 1:1
QFN 5 mm x Tape 5000 |TDA38725A0030AUMAL1  |25A Generic Part - Pin strap
6 mm and Reel controlled configuration with with
VOUT_SCALE_LOOP set to 1:2
QFN 5 mm x Tape 5000 |TDA38725AaabbAUMAL |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
m Infineon designator
TDA387x|_ane bbAUMA1

Co

nfiguration 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 set to 1:2

Customer Identifier

00: Generic part

Current Rating

40: 40Amp
25: 25Amp
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Ordering Information
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Functional Block Diagram
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TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Application Diagram
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(infineon
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TDA38740A/25A OptiMOS iPOL

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

4 | B
CERED A-BHL D- F; (I BIAS [0 #idi; [B]- XK [Pl AR
xR2 5| AR
Pin# Pin Name Pin Type | Pin Description

1 ILIM ALl Connegt g re;istor to ground to set Oyer Current I?rotection
(OCP) limit. Eight user selectable OCP limits are available.

5 PGood D[O] Power Good stétu.'c, output pinis 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 supply is

3 VIN All] 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

. Vee/LDO AIP] betyveen Vcc/LDQ, VDRV a.nd the Power ground (PGND). An
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. A 2.2 uF
ceramic capacitor is recommended to use between VDRV,

5 VDRV A[P]
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 for

6,37 GATEL A[O] 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.
1115 111 1137 114;, 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.

- Boot All Supply yoltage for the high side driver. Connect thi§ pin to the
Phase pin of the regulator through a bootstrap capacitor.

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

- VBT All A resistor from this pin'to ground Flefines 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 D] which ngeds to be add‘rclassed qn the ‘board. The same ‘ac‘Idress
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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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.
It is 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 Alll

31 VOSENM Alll

32 AGND -

34 SM_CLK D [l]

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 [I] switching frequencies, and FCCM or DEM mode by connecting a
resistor from this pin to ground.
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Absolute Maximum Ratings

5 HITRATEE

B TR 3 FiRRIN IR BB SR FE AR A TR, RERAENNDEEE, HABRIEIN

B EXLEEMHMEBI R 5 FA7IFHBEGT

Bl Re R XY SR BETT A AT SR 1 = E AR R,

— -

=17,

KijE & BEET RN EENIFRS,

w3 #X R ATE 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 \Y EN Pin
-5Vfor5ns,- 34Vforlns
PVIN-PHASE in= ’ - ’ \" PVIN-PHASE pi
S VOltage Vpvin -VeHasE 03Vdc 25V dc S pin
PVin-Switch Node -5Vfor5ns, - 34Vforlns, .
Voltage Vevin -Vsw 0.3Vdc - 25V dc \" VIN-PHASE pin
PVIN-Switch Node -5V for5ns, - 34V for1ns, .
Voltage Veuin-Vsw 03Vdc - 25V dc \" PVIN- SW Pin
Internal Driver voltage Vory -0.3 - 6 V | Note 1, VCC/VDRV Pin
Gate Low Pin voltage VeareL -0.3 - 6 \Y Gatel Pin
-0.3Vfor5ns,- .
o l Veoor 03V dc - 29Vdc Vv BOOT Pin
BOOT
voltage 7Vfor5ns, .
Voot - VpHase -0.3 - \" BOOT - PHASE Pin
6Vdc
-7Vfor5ns,- 34Vforlns
itchN ’ - ’ \" itchN Pi
Switch Node voltage Vsw 0.3V dc 25V de Switch Node Pin
-7Vfor5ns,- 34Vforlns
Ph Nod It ’ - ’ Vv Ph Pi
ase Node voltage Vpnase 0.3Vdc 25V de ase Pin
Note 1,
Address/PROG voltage Vsm_aoor/proc -0.3 - 3.6 V' | SM_ADDR/PROG Pin
Output Positive Sense -1.5Vfor5ns,- .
Voltage VVOSENP 0.3V dc - 3.6 Vv Note 1, VOSENP Pin
Output Negative Sense .
Voltage w.r.t AGND VVOSENM -0.3 - 0.3 \' Note l,VOSENM Pin
Volt Regulator P
Otage REGUIATOTFOWET | Vcoo 0.3 . 36 V | Notel,PGOOD Pin
Good
ILIM Voltage Viim -0.3 - 3.6 v Note 1, ILIM Pin
MODE/TON voltage Vione o 0.3 ; 3.6 y | Notel, '\;i?] DE/TON
Note 1, VBT voltage
VBT voltage Vier 03 i 36 v on volag
Power GND w.r.t Analog -1.5Vfor5ns, - 1.5Vfor5ns, .
GND voltage Veano- Vacro 0.3V dc “ | 03Vde V | PGND-AGND Pin
SM CLK voltage Vsm_cLk -0.3 - 3.6 v SM_CLKPin
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus
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Absolute Maximum Ratings

o Values . .
Description Symbol ) 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 -

b

1. PGND FUAGND 5/BIEEAF —iE,

AE: BT X RABUE R FroERI 7] BT FE S X a5 (F B R A T o LR ENTTET
EE, HTEEEFHEXLIGE R MBI EEAEE AT BI5 TR E S & T,
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Thermal Characteristics

6 A

&4 AR
Description Symbol | Values Test Conditions
Junction to Ambient Thermal Resistance B.a 19 °C/W Note 2
Junction to PCB Thermal Resistance Bicpcs | 1.1°C/W Note 3
Junction to Case Top Termal Resistance Bc 24 °C/W

b

2. RAHEFEEAT SHIGTas LR/ /EEVAL_TDA38740_1.2Vout & iR_LZETTIERT

3. BHERTFT/IHI22 MThIEE R REE
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus

(infineon

Electrical Specifications

7 S

R5 S EBITHHEETERMF
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 5.5 v Note 4, Note 7
Output Voltage Range 0.25 5.12 \Y Note 8
Continuous Output Current Range for 40 A Note 9
TDA38740A
Continuous Output Current Range for 25 A Note 9
TDA38725A
Switching Frequency (excluding 1600 kHz) 400 2000 kHz Note 10
Operating Junction Temperature -40 125 °C

b

4. Pvin //\F4.5VAT, VCC/VDRV 5/HI5 503517 & BB/EHEE
5 BEHIMEZREIRITHENRASW FmBEEL 20% HIRE, XTFEKPVin EFeEF 14V BIVHH,
M5 Boot G/ LEFHK—TEBIE, WXBIREA SW T3 5UEEFETE TN RAE, FH T

AJTE SW T3 L REFFEE Has RIFNT SW T3 AT U,

6. PV, EHREELDO. X1 FEMHFAESELDO H PVi= 4.5 V-5.4V BIEFI W , ASFLDO BIEESHNEELELT,
BFVCC BIERIE, AOCP [REIATEES I,
7. TDA38740A/25A BITEVCC EE 4.5V Y TIE, F, AOCP [R#IZFEBSHIIEATEE=F o

8. RAHU BIERRIG AT ERE ) HH BT 2.56 V T, F

— TP EER I B 57 [F 2o

9. BXETIEAHFEREFOCP FEEZE FAIRATEWL BT, ESHFE 151 To
10. £ -40 °C = T, =125 °C f92 TIEREEEAIETTE, =A LDO %t B TIRFITE 50 mA KX, TEHIE
i/ EIEET, AJEEEBATAES, UIRE BT 70 LI Fm BRI
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o~ _.
TDA38740A/25A OptiMOS iPOL Inﬂ neon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Electrical Specifications

7.1 B SIFIE

BFIESENE, XEMMRIERAF 45V <Vin=PVin<17V, 0°C<T,<125°C, HAEUETE Ta =25 °C BFHI&E,

re6 BESFY
Parameter Symbol Conditions Min Typ Max Unit
Power Stage
VBoot -Vsw=5.0V, lo=
Top Switch s(on)_To . ’ - 29 -
op swite Rastontop 35A, Tj=25°C
Vi 5.0,10=35A, Tj ma
. cc=5.0,l10= ) J
Bottom Switch s(on)_Bo - 1.00 -
ottom Switc Rd( )_Bot =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 HA
No Switching ) )
SW Node rising edge,
40 A, Internal LDO, - 10 -
T=25°C, Note 11
Dead Band Time Tdb - 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 - 4.5-17 -
internal LDO) Fsw = 2000 kHz - 45-17 -
External VCC 4.5 5 5.5
Supply Current lin
PVin Supply Current EN = Low, No Switching,
(standby)(External lin (standby) - 2 -
Note 14
Vcce)
PVin Supply Current EN = High, Fs = 800kHz,
(dynamic)(External lin yn) Vin=PVin=12V, - 15 -
Vcce) Vout=1.1V, Note 14
PVin Supply Current mA
(st dbp)p(lyt | I EN = Low, No Switching, 1
stanapyj)linterna in (Standby) Note 14 - -
Vce)
PVin Supply Current EN = High, Fs = 800kHz,
(dynamic)(Internal lin yn) Vin=PVin=12V, - 48 -
Vcce) Vout=1.1V, Note 14
Remote Voltage
g VOSENP, VOSENM
Sense Inputs
VOSENP=3.6V - - 230 PA
VOSENP Input Current
VOSENP =-0.3V -85 - - HA
VOSENM =0.3V -155 - - HA
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TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Electrical Specifications

Infineon

Parameter Symbol Conditions Min Typ Max Unit
VOSENM Input VOSENM =-0.3V -200 . . WA
Current
Differential Input i ) 256 v
Voltage Range
VOSENM Input CM i +300 i my
Voltage
MODE/TON
Output Current - 104 - MA
VBT/ILIM/SM_ADD
R
Output Current 14.35 14.65 14.95 HA
Open-Drain
Outputs-20mA SM_CLK, SM_DAT, SM_ALERT#

Drive
Output Low Voltage =20 mA - - 0.4 v
On Resistance =20 mA - 7 -
Tri-State Leakage 0-3.6V -5 - 5 UA
On-Time Timer
Frequenc i
q % Excluding 1600 kHz 400 B 2000 KHz
Range and in steps of 200 kHz
(programmable)
. . 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
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=sVout=<2.52V - +1 - %
VCC LDO Output Vcc
55V<PVin<17V,
Vcc Output Voltage Vce when Icc =50 mA, 47 5.0 53 v
Cload =2.2 uF, Tj=25°C
PVin=4.5V, lcc=50 mA,
VCC Dropout Vce_drop Cload=2.2uF, Tj=25°C - 650 - mV
Under Voltage
Lockout
Vcsr_hGrz;):Oitiart VCC_UVLO_Start Vcc Rising Trip Level 3.8 4.0 4.2 y
VCCT—hGrS;’:OﬁOP VCC_UVLO_Stop | Ve Falling Trip Level 36 38 4.0
Enable-Start- .
.61 . .
Threshold Enable_UVLO_Start | Ramping up 0.6 0.65 0.69 y
Enable-Stop- .
.51 . .
Threshold Enable_UVLO_Stop | Ramping down 0.5 0.55 0.59
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TDA38740A/25A OptiMOS iPOL

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

Electrical Specifications

Infineon

Parameter Symbol Conditions Min Typ Max Unit
Boot Rising Threshold| BOOT_UVLO_ Rising | E00t 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 -
TDA38740A Current 3 25 3
Limit Threshold loc Tj=25°C,Vcc=5.0V, - 30 - A
(Valley Current) - 20 -
- 50 -
- 60 -
- 10 -
- 15 -
TDA38725A Current - 2 -
urren
i = ° = = 25 -
Limit Threshold loc 11=257C, Vee=3.0V - = - A
(Valley Current) - 5 -
- 25 -
- 25 -
Current Limit See Note 11 +20 %
Threshold Accuracy
Over Voltage
Protection
- 0.8 -
- 1.0 -
- 1.2 -
In VOUT_SCALE_LOOP ] 135 ]
1:1 mode, v
. . - 1.5 -
8 Discrete Options
- 1.8 -
- 2.2 -
Fixed OVP Threshold - 2.85 -
(Programmable) OVP_Vth . 1.6 -
- 2.0 -
- 24 -
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
11 + 9
Threshold Accuracy See note > %o
Relative to Vout in steps
of 50 mVin >0 ) 400 mv
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TDA38740A/25A 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 fesao IV(—i‘/ ‘o out in steps
of 50 mVin
rogrammable -
(prog ) VOUT_SCALE_LooP1:2 |  *%° 800 mv
mode, Note 13 and 14
VOUT_SCALE_LOOP 1:1 i +50 i my
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_LOOPL:1 | ] 400 mv
mode, Note 13
Relative to Vout in steps
of 50 mVin
VOUT_SCALE_Loop1:2 | 1% ] 800 mv
mode, Note 13 and 14
VOUT_SCALE_LOOP 1:1 i +50 i my
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<Vce<5.5V
IMON Accuracy Imon OA<lout<40A - 6 - %
0.25V=Vout=2.52V
Vin=12V, Note 11
Power Good Pgood
Pgood Sink Current Ipg Vee=0.5V, Rpull-up = - 5 6 mA
5000to03.3V
Pgood Open Ves=3.6V -5 - 5 MA
Drain Leakage
Current
Pgood Low Voltage Ve 1 Vin=Vcc=5V,1=20 mA - - 0.1
Pgood Low Voltage Ve 1 Vin=Vcc=0V, Rpull-up - - 0.7
=4.7kQto 3.3V, Note
11
Thermal Shutdown
Thermal Shutdown Note 11 - 140 - o
Hysteresis Note 11 - 20 -
PMBus Reporting - -
Normal - 100 - kHz
Bus Speed
Fast - 400 - kHz
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TDA38740A/25A 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 Voltage See Note 14 & 15 : - mv
Resolution 1.953,
3.906
Output Voltage Filter ) 8 i KHz
Rate
Output Voltage Update ) 379 i KHz
Rate
\1/OUT_SCALE_LOOP=1: i i 256 v
Highest Reported Vout
VOUT_SCALE_LOOP=1:
- - 5.12 v
2
-40 °C - 125 °C (Tj),
45V<Vcc<5.5V,
0.25 < Vout < 0.5; 2 - 2 %
VOUT_SCALE_LOOP in
1:1 mode
Vout Reporting Accuracy -40°C - 125 °C (Tj),
45V<Vcc<5.5V,
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<Vce<5.5V 6
- + _ [o)
lout Accuracy (PMBus) 10 A< lout <40 A + %o
0.25V=Vout=2.52V
Temperature Resolution - 1 - °C
Temperature Filter Rate - 4 - kHz
Temperature Update ) 189 i KHz
Rate
Temperature Monitoring 40 i 125 C
Range
Temperature Reporting Note 11 i 11 i °C
Accuracy -
PMBus Interface
Specifications
SM_DAT, SM_CLK
Input Low Voltage (Vi) - - 0.8 v
Input High Voltage 135 ) ) v
(Vin)
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TDA38740A/25A OptiMOS iPOL

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

Electrical Specifications

(infineon

Parameter Symbol Conditions Min Typ Max Unit
Output Low Voltage 04 v
(Vou)

Data and Cloc.:k s 13 a
pulldown resistance

SMALERT# pulldown s 20 a
resistance

Input Leakage -1 1 PA
Pin Capacitance See Note 11 4 pF

JERE

11 ARIHRIUE, 18XEE~Mit

12. BIGTIEEE IR R RIUN R LG REELE~ it

13. VOUT_SCALE_LOOP 1:2 HJFOVP, ROVP FIRUVP [EE#&ERTF E 13.3 TTHLEHIH L 7 Hizs HI1EHF
14. RUFFZER FHTITIEEFIE, KELE~ iR

15, SLERHH BIE D EE,
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TDA38740A/25A OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Pin Strap Resistors Application Information

8 S|FEBBENAER

TDA38740A/25A 28t 521F pin-strapping ThEE, LUEshEBRILEBE. BRES. FFXIMZFE. FCCM/DEM
BRI SIS Y, XLESHNERS|IHBMEBE. MEF:s ilim_docp_override_pin(0x5E[0])«

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

ton_override_pin(0Ox5E[4]) N fccm_override_pin(0Ox5E[5]) N fovp_override_pin(0Ox5E[6]) N
rovp_override_pin(0x5E[7]) 5\ "0 "BNE] /A5 |IThEE. TDA38740A/25A-0000 ZR422FE T pinstrapping I
e, XLBHEH PMBus B391%E, TDA38740A/25A-0000EB4HY VOUT_COMMAND & E 7 0V, TERFHILHIE
BAFREEZRAEE A Y. TDA38740A-0020 F1 TDA38740A-0030 EJ2 A pinstrapping ThAE, B X5
MAEENFEFRIEERGHERSBHSERS, BERE 1T

TEBREMIRBIFANE T A ERSIMERIKEN N E S,

w7 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 Feem
15 FLOAT 800

ES | EEER T TR, ml@iTIE—NEEFHM MODE/TON 3| HIiZEIES GND FRiG B FF X 4MRF T 1EHR
=, W ERFAT. F& 1600 kHz 9b, FFEASAZFAILE 400 kHz ZE 2000 kHz Z[83%+%, & 200 kHz I—14, &
NANERE, EEMETERFIESSEBIRI (FCCM) L ZREFERET (DEM) FiziT.

Final Datasheet 210f73 V2.1
2025-11-26



o~ _.
TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

xS VOUT_SCALE_LOOP 1:1 Y TDA38740A/25A 2 &I EBIEF ovP FRER
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 Y TDA38740A/25A 2 &I EBIEF ovP fRER
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 16
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 | MIEBREEN T TERY, RIRIE_ERBILIGEBREM VBT 51HIZERER GND SRxFREEBE, 7E VBT pin
strap 12, Fizf78Y, PGOOD ON. PGOOD OFF #1 VOUT_MAX =ERER VBT SIHIA9I&E, PGOOD ON 35i&
BN VBT BY 93.75% , T PGOOD OFF &% & VBT BY 81.25% o VOUT_MAX R E /9 VBT BYFEXT OVP i&
BE

L VOUT_COMMAND & B EB[ERT, VOUT_SCALE_LOOP 1:1 3§12 0.25V = 2.56 V BV H EBIE.
VOUT_SCALE_LOOP 1:2 &2t 0.5V E 5.12 V BV BB [ESEE. £ VOUT_SCALE_LOOP 1:1 3\ T L ERY,
SR BENRIRE VOSENP 5|1, & 3 FiR. 1 VOUT_SCALE_LOOP 1:2 #&8z0 F IT{ERY, W EER
—Bid BE E2S R 5 EI VOSENP 5IR, W& 4 FiR. VBT 5|RIe] B§F7E VOUT_SCALE_LOOP 1:1 i E
0.4VE25VHHEEE, LUKTE VOUT_SCALE_LOOP 1:2 Hi&E 0.8V E 5V MHIH EE,
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Pin Strap Resistors Application Information

+F10 TDA38740A OCP MIIAEE MBI 23T kIR

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

SHORT 15 LCFO 1
3.32 60 LCF 4 8
6.98 20 LCF2 4
11 10 LCFO 1
154 15 LCF1 2
21 20 LCF1 2
26.1 25 LCF 2 4
31.6 30 LCF2 4
43.2 40 LCF3 6
51.1 50 LCF 4 8
64.9 25 LCF1 2
78.7 60 LCF3 6
95.3 40 LCF 2 4
113 50 LCF3 6
133 10 LCF1 2
FLOAT 30 LCF3 6

&11 TDA38725A OCP fIAZBHE I A E T R i%EHF

Rum(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 LCF2 4
31.6 10 LCF2 4
43.2 15 LCF3 6
51.1 20 LCF 4 8
64.9 25 LCF1 2
78.7 10 LCF3 6
95.3 15 LCF 2 4
113 20 LCF3 6
133 10 LCF1 2
FLOAT 25 LCF3 6
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TDA38740A/25A OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Pin Strap Resistors Application Information

7E5|HIEBPEREN T TR, mIRIE L@ SIE— 1 EBEM ILIM 5|fEIZEE GND Rik#E oCP fR{E, FE4M=
TEEES (LCHZERWAITE ILIM 51 E#1TiERE, (BEEAREM OCP 51T, MaEiEHIfR AR —3 7. ZBA
NETEEMBRT, rHETE AR ILM BrESSTE 1pF M 8pF ZIa#TIER, @IFEA ILM 5IHIEEIRE
FIREAMEIE RS T RIRERM T —ENREE. A2, BRIANBRERFEZEIRES], TEEEM 1pF F
8pF KIFME 8 MAgEREBRAE, WHRET ILM SIBMEHENA LCF SRETALIHAENMEE, NaEs
PMBus Z 7728 loop_compensation_filter_zero_0 (0x64[14:12]) , LA 1pF Ji%=, 1E 1pF ZE 8pF Z[a)i&iFHE
BME. BAXZEFEHRNFMES, BESIFENAEISAN_2311_PL12 2312 233004,

SARE

16. BJL{EG 7748 0x64[14:12]. 0x62[2:0]« Ox62[6:4]. 0x62[10:8]\ Ox62[14:12] HFIE LCF 0. LCF 1, LCF 2,
LCF 3 FILCF 4 #9231/ LCF 18,

=12 SM_ADDR/PROG 5|7 (i & 0 L HZE 0 AR AVELE &

SM_ADDR PROG function: Config PROG pin: Config Programmability for
Resistorto GND | function: Offset selection selection single and multi-
(kQ) selection from (For single -image (For Multi-image image config file
the base address Config) 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
T et [ o | e
51.1 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

ZEHEE 14 NEEEERGHK OTP Ihak, FIAWH HEHHE— I RINRRERGEF. AP RZARHEIE
13 MEEEE G, %W EFRFIR, SM_ADDR/PROG 5|l _ERYIZ#EBRA Y 12C 0 PMBus #Z[IEE TEERNM
AR, %5 | 7E LB M ZEGREE XH R 13 N REEL & X IEFREE,

BT 5 I HRIE, AIXY 13 NEGNZEEXH#HT 0 E 12 ittt RS AR, EATFNEMNEGREEX Y
#H1T 0 E 15 FthitRIZEE. EXNETEGEEXHHITRIZN, M OTP INEHITLHIZRT CONFIG
B, M553IMmENUtRIZEX. N TFZERGNA, ERERT
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Infineon

TDA38740A/25A OptiMOS iPOL

40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Pin Strap Resistors Application Information

H

RIES | I RIZRVHNLIREE, M OTP HHNELRY CONFIG Blf%R, 1BiT I 1F28i2¢_disable_addr_offset(0x42[6])
BN 1, AUEASIHNtItREE. EXMERXT, GHUEE i2c_device_addr(0x40[6:0]) #0
pmb_device_addr(0x40[6:0]) FRIF1FIRERTE. L i2c_disable_addr_offset(0x42[6]) I&E N 0 B, Hiut{RFZ
TERN 130 14 F 15, MEZEGREENAPTEXRINN, X—RIEEEH. BXR2EGNZEGEREX
HRIENER, BSREE 13275
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TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Typical Efficiency and Power Loss Curves

9 AR NI R IRFE L

(infineon

9.1 PVin=Vin=12V, Vout=1.2V, F.w=600kHz

MENIAZTE 0 LFM FATHITH, WA EEENRBEFR, KARTUER, ELRT 600 kHz BTRY
THE B FEo

#+<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-R4TMHF 0.81 10x7x10

Efficiency vs output current

98

96
X
g 90
2 88
= 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
2
w 4
Ss
g2
€1

0

0 5 10 15 20 25 30 35 40 45
lout (A)
=12V Power Loss 600KHz Int LDO (W)

& 5

BRI TR IRFEMLZE, PVin=Vin=12V. Vout=1.2V. F.,=600kHz

Click or tap here to enter text.
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TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

(infineon

Efficiency vs output current

Efficiency (%)

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

3.3V Efficiency 600KHz Int LDO (%)

40

Power loss vs output current

Power Loss (W)
ORNWRUONWW

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

w3 3V Power Loss 600KHz Int LDO (W)

40

H 6 AR ThERFERS%, PVi.=Vi.=12V, Vout=3.3V. F.,=600kHz
9.2 PVin=Vin=12V. Fsw=800kHz

MENIAZTE 0 LFM FATHITH, WA EEEERRBEFR, KARTUER, ELART 800 kHz BTHY

THE B FEo

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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TDA38740A/25A OptiMOS iPOL Infl neon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

Efficiency vs output current
98
96
T 94
€ 9
2 90 -
S 88
S g6
& 84
82
80
0 5 10 15 20 25 30 35 40 45
lout (A)
=1 2V Efficiency 800KHz Int LDO (%)
Power loss vs output current
S s
P
Sa
@ 3
3
0 2
o
1
0
0 5 10 15 20 25 30 35 40 45
lout (A)
1.2V Power Loss 800KHz Int LDO (W)

= 7 BN ERNIhERFEHZ, PVi.=Vin=12V, Vout=1.2V. F.,=800kHz
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TDA38740A/25A OptiMOS iPOL

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

(infineon

Typical Efficiency and Power Loss Curves

Efficiency vs output current
98
96
3 T
g 90
2 88
2 86
& 84
82
80
0 5 10 15 20 25 30 35 40
lout (A)
=3 3V Efficiency 800KHz Int LDO (%)
Power loss vs output current
9
8
=7
- 6
§ 5
> 4
23
S 2
1
0
0 5 10 15 20 25 30 35 40
lout (A)
3.3V Power Loss 800KHz Int LDO (W)

= 8

9.3

PVin= Vin= 12 V\ st= 1000 kHZ

BB M EA TR FEHZE, PVin=Vin=12V, Vout=3.3V. F.,=800kHz

MENIAZTE 0 LFM FATHITH, WA EEENRBEFR, KEARTUER, ELARR 1000 kHz BFHY

h=ETFE.
&15 PVi.=Vin=12V. F.,=1000 kHz B}y EB /%
Vout (V) Lout (nH) P/N DCR (mQ) Size (mm?3)
1.2 150 L101247A-150L 0.125 10x6.4x12
3.3 470 L101158A-R47TMHF 0.81 10x7x10
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TDA38740A/25A OptiMOS iPOL Infl neon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

Efficiency vs output current

98

96
3
g 90 —,
2 838
= 86
o 84

82

80

0 5 10 15 20 25 30 35 40 45
lout (A)
e 2V Efficiency 1000KHz Int LDO (%)
Power loss vs output current

6
=5
=
w 4
S3
g 2
[=]
a1

0

0 5 10 15 20 25 30 35 40 45
lout (A)
===1.2V Power Loss 1000KHz Int LDO (W)
B9 BRI M INEIRFEMLE, PVin=Vin=12V, Vout=1.2V. F.,=1000 kHz
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Typical Efficiency and Power Loss Curves

Efficiency vs output current

98

96
< 94 —
< 9
g 90
8 88
& 86
T 84

82

80

0 5 10 15 20 25 30 35 40
lout (A)
=3 3V Efficiency 1000KHz Int LDO (%)
Power loss vs output current

9
_8
S7
o6
§ 5
a 4
2 3
o2

1

0

0 5 10 15 20 25 30 35 40
lout (A)
3.3V Power Loss 1000KHz Int LDO (W)
= 10 HBEMIhEGFEZ, PVi.=Vi.=12V, Vout=3.3V, F,,=1000kHz

Final Datasheet 310f73 V2.1
2025-11-26



TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Thermal De-rating curves

10 TP E A 2

(infineon

MZE7E ¥ 4R DB356 Li#1T. PCB A8 Bk, NEMKEN 2 BRI, NEN2BEH, XA FR4 #8L,

PCB R~} 5.25"x4.1",

TDA38740 PVin=12V, Vo =1.2V, fsw = 800 kHz
45
40
_.35
<
5
<)
= 30
25
20
50 60 70 80 90 100 110
Ambient Temperature (°C)
0LFM 200 LFM
& 11 HPEEMELZE, PVi.=12V. Vout=1.2V. f,,=800kHz, VCC=EP LDO
TDA38740 PVin=12V, Vo = 3.3V, fsw =800 kHz
45
40
.35
<
5
Q
= 30
25
30 40 50 60 70 80 90 100 110
Ambient Temperature (°C)
0O LFM 200 LFM
12 HPEFLE, PVi.=12V, Vout=3.3V, f,,=800kHz. VCC=MZLDO
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TDA38740A/25A OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
MOSFET B RDS(on) fEREZLIER

11 MOSFET EYRos(on) FERE T HIB R

Synchronous FET RDS(on) Variation with Temperature
1.4
1.2
1
€ os
= ===
o
2 06
[ 4
0.4
0.2 a\/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
4
35
o 3
E
c 25
2
e 2
1.5
1 emmm\/cC =5V
0.5
0
-40 -20 0 20 40 60 80 100 120 140
Temperature(°C)
& 13 MOSFET [ RDS(on) BE4E R L&
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TDA38740A/25A OptiMOS iPOL

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

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

12 BA T 45 (-40°C=Tj=+125°C)

StandBy Current Variation with Temperature LDO Output vs Temperature
.
£, _a
£ B
g1 5 4300
5 2
3, P
g o
g1 8 3900
@ 1
0
10 8 10 1 1z
Temperature (°C) Temperature(°C)
v : /i) 17V w—\/in 12V Vi V  e—
Vce_Good Rising and Falling Thresholds Enable Start and Stop Thresholds
395
39
B
B 385 s
s T
2 3
£ H
£ 38 £
£ £
° e
3 ]
3 H
9,375 -
S
>
gy e | e b e
365
-40 -20 0 20 40 60 80 100 120 140 . .
Temperature (°C) Temperature (*C)
e Vcc_GoOd Rising Threshold  e==mVicc_Good Falling Threshold -_ -
Vee_Good Rising and Falling Thresholds Enable Start and Stop Thresholds
395
EL)
=
£ 185 s
5 1
F 2
!
Z 38 £
£ £
° 2
3 i
8 i
B 37 &
ul
s
3y e [ o= b e e ]
3.65
40 20 0 20 40 50 20 100 120 140 .
Temperature (°C) Temperature (°C)
am\cc_Good Rising Threshold  ====Vec_Good Falling Threshold — -

1.040

PGOQD Rising and Falling Thresholds

PGOOD Rising and Falling threshold

1.000

0.960

0.920

Vout = 1.05V

PGOOD Threshold(V)

0.880

0.840
-0 0

—— PGOOD Rising Threshold

25 85 125

Temperature(°C)

—— PGOOD Falling Threshold

= 14 HB TR (514, H24)
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TDA38740A/25A OptiMOS iPOL

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

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

(infineon

FOVP Thresholds

OVP Vth Thresholds

RUVP Thresholds

RUVP Vth Thresholds

ROVP Thresholds

ROVP Vth Thresholds

Temperature (°C)

—0rY —100m 150mY 200 300

Analog OCP Thresholds

Analog OCP (Valley Current) Thresholds

Eis  BETERME (524, H240)
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

General Description

13 BLiA

TDA38740A/25A B@— R HZ TER. ReERNEXER-BERiRESS, £3MAnE 12 v B REZEAS
MEE LIRSS, DDR EfE2S. HWBIEBIE. BIhEMEFEMNBEBE, PWM THISSMERT BEZIREN
OptiMOS™ FETs fif TDA38740A/25A N A—FVINRTHER B SR, HiREEMNTIRER, FRREEE S@Y
i8] (COT) IEHlA KA E It TIE, LIMRRITHIME, SFHECER@IIRKZR XDP Designer GUI BBHATE
X, HEF@EER LF#ESSF,

13.1 PMBUS T{EI&ER

TDA38740A/25A RITE PMBUS 2T N, 7£ PMBUS#ETU T, it EEEH PMBUS VOUT_COMMAND &5 <35 Hlo
VOUT_MODE S ¥R B[ E 7/ 0.625 mV/Isb. 0.977 mV/Isb. 1.953 mV/Isb 5§ 3.906 mV/Isb, it DAC DEEER K
1.25 mV/Isb, FB P AI@E D B A3 9 R B TRIZ.

FRE #5080 PMBUS S S YT ESIRIGE N | 18, 1FIBIES RN EEIZ AN_2203_PL12_2204_184108,

13.2 ZRRIZTEAESS (MTP)

ZRIRIETZAERE (MTP) TRERMUESE, LB, MTP ABWIEHIIRESTEEEF, HBEMETRIAE,
MTP AF1EIGITAI AR ESNESIEPHITES, X LB, HMEBIBIRTTRIRE (CRC) WiE MTP
MEEM, WNERHI CRC FBiR, THIZSE T ERB0,

TDA38740A/25A B% AT 13 MMISHECE, BTEREME. MESTIHUHNEHBESFELRSBGHSH. 5
RARBRIN A AL, XARKTIE T AHAFIFMT23 4. tksh, TDA38740A/25A EAFMEZESG (% 13 1
&4 BREXMY, HiRIE SM-ADDR/PROG 5|MI_ERYEBFRERMIEET (0x0000[13:8]) £ LEB/GEMNERE— M
—MIX . EFFMEIR CNFG BRE—LFEFSR, AFAFREZEGNRES (F1FEF 0x0000[13:8])
MEANZEIGEE X E—E 2 HEGE (F7FE8 0x0000[3:0]) o XNF—MEHRECEX 1, TDA38740A/25A £
LR RINRIE 13 R BXRIHRIZNIEMEE, ESIRYRIZISEI AN_2308_PL12_2308_163442,

BT FIRIR E L, AP RNARIFAIA RTEERY 12C Mibht, XEE@IDIENL 0x42(6] I8 1 R
FB SM_ADDR/PROG 5|fIEVtisitmiZIhaE, FEItb, 12C BYEMNIZT 7728 0x40[14:8] 1 PMBus BY 0x40[6:0]
BARSBEHNERMMUL, EXFE R T, SM_ADDR/PROG SEfF ERBBATFTAE—NA®REIEHEE
A4 PROG SRl 5180, FF 14h BIERL 7 i 12C sk, ZHTFE8 0x40[14:8] WIRE N 14h, EIFBN
MUHEBYSE — Fh 7575 B EFIE 1788 0x40 RRYEMINE, HI0_E SM_ADDR/PROG 5|flIiEZFRNRIEE, xR
12 Fiiin, SIMIECE RS T M RIEEES .

13.3 EBEHR

1£ Vout {89 2.5V E 5.12V . VOUT_SCALE_LOOP A 1:2B3Xf Vout I8 B S EERRSHNEAT,
AI7EE2S R1 EFHEE—EEFER3, WIE 4. FEFERIEVEITEINT:

— Vo-Vfb
RtOp - @ Vib 12 )
R2 13570 20000
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TDA38740A/25A OptiMOS iPOL ‘ |nf|ne0n
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
General Description

Heh:
Rtop= #E£ R1 1 R3 B KE

Vo= BfriaHEE
Vfb=Vo/2
R1. R2=499 BXi (HEFZE(E)

__ RixRtop
- R1-Rtop

SNFAENRIGEBAE, Vout ITESAINT:

R3

Vout = Vib (1 + 2% + 1728 — 1.2x 08
R1 A0 R3 AYEEIMEW T :
Target Vout (V) R1, R2 (Ohms) R3 (kOhms)
25 499 39.2
3.3 499 26.7
5 499 20
13.4 12C & PMBus [

12C 8¢ PMBus #Z [T 5 TDA38740A/25A 15, XMMLBITIEROBRMNBIEESHN, BITEE
=X 1 MHzo BERMENAIFFERNIR & Fiplnl, ATFERENEKIETESHR. SEERTXIH LI
SREFAESE (MTP) HITHRIE, UEFMEIEITESH.

NFFREDL EZ)RHEETT, TDA38T40A/25A FUEHINEIARIZEI MTP FR, 23FBYME— ML E 235
HFEasHaEMILIN E SM_ADDR/PROG SIS RZE BURFEZZZ5IHEBFEE) NAS,
S5, WALLBEEREER 12C¢ HAtREREREMAFFSE, HiBT USER ZBHHY o0x42(6] IR
SM_ADDR/PROG 5| fiMm 2 ThEER LI,

AFRIPZFEEMIE S, 12C M PMBus IEORIECEN B RIFIREMER 16 IR HEREBE. BIRIGRIE
BERIPANRFRIPEDL 15, ®E—MIARITFMNENFFSREEIRRENIR

EZEEIESHRK 18 FIAY PMBus i3S FS, AJLUET MFR_REG_ACCESS(DOh) PMBus #3<i418]3E PMBus &
=28 (2¢ H7E23) . 8B PMBus, AJLUARZSGRNECE S 28 PMBus FFe8. ©E—1 7 (U ESs,
BTFIRERMH PMBus Bk 0x40[6:0], FEiZMUHEEAZIEEZA PMBus 0, Zitit EMFIE S 173
#XZ i2c_pmb_addr_lock EH 72§ 0xD4[2] HNRIF. BEXFERMHEMNELELS, BERNAEIC
AN_2311_PL12_2401_235722,

13.5 B %% XDP Designer GUI

Z%)%Z XDP Designer GUI Aigit ARRME T £EAVNIKITIFE, SFEHNEE. HHIRE. BN
PMBus %, FIAXLETH, it AR UL EFEIHEEREREMNBHITAINRALREIRE,
XDP Designer GUI ATt BBIRAIIER. BWABRMINER. WX, BENKEEXEBSEHITIN
KitiEE, B 16 ERTHFERASMEONGUI /.
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

General Description

e
infineon Search Q b B eve 12 rwoorr A B 2c 6o & 2 (1@
= Status Part Number 12C Comm. 12C Effective Addre: PMBus Effective Address
L s AN asinei _—
lin 0.03A Delete Device  Add Device us oadConfig  Save Config
@ Vout v
- s Settin Loop u
E lout 0,064
Temp 1 29°C
Loop A - Controller Settings z -
Pout ow
Fin ow
Product ID
Basic Settings
Operation Mode PMBus v Loadline Range Sel 10mn - Loadline Resolution
Switching Frequency | ki Veut Mode Linear-16 -10 Expo v Loadline —| [+
Vout 25 [=|l+]| ¥ Vout Scale 1:1 Ratio v PMBus Vout Transition Rate —| [+]
Address Settings
Base 12C Address o =
Additional Settings
Advanced Settings
Faults Clear Al - ‘ Next: Go to Design Tools
»
[ & T usboosvsesy | @ Admin | ExH |

E 16  XDP Designer GUI 5@

13.6 Ymiz

®it5eRfE, XDP Designer GUI SER—MNTENEEX 4o 1 *bEEES'Cﬁ:_JLM%T— s, REFRE

NERFETFEREBENNEFEEXHHNEGETEE. FRESHAREERER
AN_2308_PL12_2308_163442,

13.7 SeAY ST

B3@33 A PMBus sp 318 (303K 18 iR ) iin] TDA38740A/25A, LUZENEE (BR-EmEE#R2E) st
PR, SFEmAMEEEE. WAFMEEHER. WAMNREINRUNEE,
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

14 TEIRIE

14.1 BEhicE

TDA38740A RUIZTTERFFAETE NVM B9 OTP ECEIEH, AREMNRUIERNHE TIEFESET.

[ Vcc/VDRV j

v

( System POR )
v

Vcc and Clock Settling
time
v
NVM TRIM, USER, CNFG
loaded, CRC Good
v
Ready for Regulation anch‘
Communication j1 4

v

—[ TON_DELAY j
v

4[ TON_RISE )
v

[ Active regulation )—{ Output OFF ]7
¥ N
Faults
¥ 5 (Shutdown/restart based
on the response set

. P ),

v
Shutdown/Faulted OFF Clear Fault and
restart

= 17 REM
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TDA38740A/25A OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Theory of Operation

14.1.1 tESUMitE

B ER3ESS@IT Vee/VDRY T1E, HF4ERER +1.2 V BBE, TDA38740A/25A iInfTHIIR A E FHER £
BEMBEII, AR Vcc/VDRV BIRREZFIAHITHRRARINE, THIZHRET — N ER, UE
K EEBEMFFEN NVM INEREZ BB "R4E POR "R, X—IEiR B FHRAIPEIMN B H TSR
MEBZERE TR, 7RG, 3§ Trim # Config EI&M NVM MNE R TIESH1F88, T Trim £3%X8AE, FrE
BB (ILIM. SM_ADDR. VBT. TON/MODE) _EMIEREISGBEH, Rt EBEEIIE
IR ADC REXHBi7F, 0 Trim 0 Config CRC ILAZ, NIEHFEEM NVM INEE TIESESSH, FHiH1T CRC
RIS L BIE X 1728 RVEE. SNRITEHAI CRC STEMETE NVM A9 CRC A—2, MIARIZA CRC FEiIR,
HEEBHHPWT—1NFY. SR CRC i, NEERERNITRINF. —BEHAERFHITATIES,
BffgefsSwiis, sSHMESFBF*X. 8 NV RAME R TESFFSE0, PWwM HHLAFEETT (Hi-2)
K&

14.1.2 TON_DELAY 1 TON_RISE (#Bzh)

—BRELRBEFME, EHSERESF—KRORIZRNEE (TON_DELAY) , AEBRSHMHEE,
EHNEDETTREZET, 1EHI231RIE TON_RISE F5ERVES [E]XY B E M HITRIENRIBEFRIK. Xnial
BERER), BIERFTHRMEEE, ARURFAABTSZBEAERLERE,

14.1.3 EHAT

FEEDETIER, BHEBES Vref —RIFANRIGEREMEIEDBALE Lo Vref 5IRTER Vout MELH,
ENBARBERNRERES vref 18I0, ARTEERRKBRAZSR. ZBANRKS Vref ZBINEEZRK
REBBAREFE—TIKRREBEE. SRBAB[EETREBSHNA Vout FBE. KIREBEMFIKIESHE
m, AENMATLEREE, HE5IREREHITHR HILFERNRHEENBEN FERELES. %
RIRERNIEESAERR PWM E5, BIENFERTEILESFRYE PVIN. Vout M Fsw ¥ PWM FBRIFFEL
BHE]EE T3Ko PWM XHIBYBIHISER Fsw M ATRE. BWEHRATERENEF L, HEHEE
LRHA REHFE POREUH.

IDAC and Vref Ra mp generator
generator PVIN WVout Fsw

VOSENP
Vref+Verror Floor
VOSENM & "0“39""
. ) - Vref Adaptive ON
Differential amplifier Comparator time generator

Floor amplifier

14.1.4 X< b

RS LES BT (WIS FEERME) BT MEIRHE (815 OTP. OCP. UVP. OVP. VIN
MIEE) NRBIHENATRESH N, mMHPI&E NE TOFF_DELAY IBEMEREFXEF, FLL
TOFF_DELAY 57 BIRIE FREZE K FITOFF_FALL,
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

FH5h, WRAILUEIFIEFRRRIRK A, ERERAIR/ERIMMLE ON_OFF_CONFIG FHfFdaFRVIKEIRE.
NRAHEMXHA, BERRIESHECETRIRERITRIERN,

14.2 BahF5I

Vee/vdrv

System POR I\jﬂuus >

Vcc and Clock
settling time 570us I

Nvm TRIM, CNFG, USER @ If CRC error -> Signal stays low and
loaded and CRC good _ terminates next sequences

Ready for Regulation and I
Communication

Users choice >
HEE EEESIESESESESE SN SESEEENE SEEEEEN

H —
Enable =it <:_ 1) Enable the output
Vout -
PGOOD |

E1s BEIFE5

14.3 FREREH

TDA38740A/25A RERSBEhEITIFE BB, XFF VOUT_SCALE_LOOP 1:1 WA, ZZBEF#F Vout IREBERE
ERFRE R, XJF VOUT_SCALE_LOOP 1:2 WFH, ZZPHFZHF Vout IREMN—FHERIFIREEF-

BEMREBRATERBE, HIUAEUTEM:

o R "RIHRERERT X FIEINERER "ThAE (1§ 7723 ox6C RYEIZE I 0xF240)
o 7728 0x0064[11], d2a_enable_prebiasiEEH 1

o PVIN [EHEZR(ETF 25V/mS

o FifRERAYERIRPREIS 1A

o 1RIE Vec BIMBIRMEZERNE LDO, FIER EEBFEYINTEMMR
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

FERNET ERTRERFERNNAR, SEMREFA TEEN, SEUESENRIPE. X
ZHERT, HENBEINGE, BHIMEER. EEMAIND Ve NEMHEERNAS, PVNFEEEBR
L ERRAXETAIZRE, HEERAUTER 3 4 FimpliF.

Device Startup with Internal LDO

Prebias

[
PVIN

[
IntLDO
J

Enable

Device Startup with External Vcc (Case 1) Device Startup with External Vcc (Case 2)
Prebias Prebias
[ |
PVIN Ext Vee
I |
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 Ext]Vcc
Ext Vcc PVIN

| Enable | |Enab|e

E1 B LABEFT

14.4 REB{EEZ (LDO) FRESS

TDA38740A/25A 52F% T RIEZE LDO 12[E28, NASEBERIZMHBERE. VIN 5/HIZE LDO NG, & VCCE
FEFtZE VCC_UVLO_Start BIfELL L, B EN BBJE=T Enable_UVLO_Start FMERY, RBENFYIEE. FEAMNEE
LDO #HITEHIEITRY, VIN SIRIRIIEREZE PVIN 5Ifl, ATTE LDO MINFRIRHE, AILURIMIRE BIEEE
Flvcc/LDOS IR Eo R 1 RHIHAFIEEREME RS EBiB B 7 XM LDO, [ 20 #5BAT vCC/LDO I PVIN 5|
RIRYRTRERCE
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

_Pvin _PVin Ext Vec
— l4.7u|= L '
I I I
L | pvin VN [T = | pvin
- vee __I vee
TDA3S87404/ 4.7uf [DA387404/ 4.7uF
25A 25A
PGND% PGND—:[
Single rail operation with the internal LDO Use an external Vcc

E20 {EFARNZLDO HRIME vee WERE

14.5 BRI IEE F@EBT a1z

TDA38740A/25A AT BRYIRFEIEE FiEAT 8] (COT) =, AIfRMERIERAEBISIN. RiFpviadiE
BHEARERIIEIT TS, RE cOT ITHIBRLEE vo 5—MEERERIRIE S HIRIRBEHTT
Eb3R. 3 Vout FFRENZESLUTE, B PWM 55, UERERNSEREFIHEIA FET, KIREBEBRRER
MRIRERARETE, ZBAEIT Vout SEVEBEHITILIR, S1EHR COT =HIAELL, 1RE COT #=Hl
AKIRE T Vout ATIHES o

14.6 EN (fEgE) SIH

EN 3|B454| TDA38740A/25A BYFF/FIRES. & VCC/LDO BEHZE VCC_UVLO_Start BI{ELL LR, #EEIES
=78

EN SIIEEMECE AN EPR=FMIE 21 i, F—MEEERIMBIZEES. F_MuENiiER @ TR
PB4 [E2R Rent 1 Rena M PVin BBERSFREE S . F=MEERR EN HiZEED Pvin 5|, XETEBR
N EBHRIEEER, FEUMEEIET PMBus Z1788 0x204[7:0], FIF PMBus £XE&#HITITHI, TDA38740A/25A
#F PMBus ON_OFF_CONFIG #3<5 OPERATION fi¥ (728 0x202[7:0])) #BLEE, UBFHRIEHIHEE,
XEMOUEESFFEEMRGFEREZBHTER. FZEEESN PVBUs A E£18
AN_2203_PL12_2204_184108,

EN SIBIARR S FZ oIk M EN SIRIE] AGND 5|1 Z B E—1 1IMQ BIAZE FHIFEEPE, ZBINER#1+TER
B TFHIEEE,

PVin PVin
PVin 1
Pvin| | vin j': Pvin| | Vin I
PVinl | Vin ji Rens V_“f V_C'lf
Vee = En [TDA387408/ En _[TDA387408/
N 1 725A l: 725A :_[
En__|TDA387404/ = =
o 725A I Renz
EN = an external logic signal EN=—RENZ o PVin EN = PVin
Rgn1+REN:
Configuration 1 Configuration 2 Configuration 3

21 fHEREACE

Final Datasheet 430f 73 V2.1
2025-11-26



o~ _.
TDA38740A/25A OptiMOS iPOL (Infineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Theory of Operation

14.7 Fr X4 FCCM/DEM TEIER

TDA38740A/25A 1M TIERI(: BHIELTZE (FCceM) MZREHEZER (DEM)s BT FCCM,
TDA38740A/25A IRERENRPREZRIRBIIE, FARMEAREERE, FtHEHBESURRE N 7
DEM th, HERBERZILTEN, BF FET 2XxH, MIIBREFXNE, REBRHBNNNE, 18
HIERT, FCCM #1 DEM W TEA XAER. TIEEX @S A E T FEESAYIL 0x5C [1] HITIEIE; 1ZL
79 1B, BEHFWRIZN FCCM R0, ZH 0 BY, BJHEHIEN DEM R, BEIFENZ, TEER
FLEERBEMREN. AT INEREE, HIEFF EN 3% VCC BE.

BT {FE A PMBus B8 4R48 PMBus Z1788 0x266[15:0], TDA38740A/25A BIiZ{t) \Fh R RIZFF ZIAEK f..»
SMESEEIN 400 kHz & 2 MHz, H3#79 200kHz  (REFE 1600 kHz) o kI, EATLAEE Ton/Mode 5|
L)\ EB PR ARSI IFEF MR METN. FTIERY Ton/Mode bin =7 _EEBBTIIEFISE K BER P,
REEIRBYER, AT REFXIMEMNRE, AR SAEIF EN 5558 vCC BIE, AT ERZSI#IThEE,
ton_override_pin fiI (0x5e [4]) #0 fccm_override_pin fiI (0Ox5e [5]) BIREN 0. RIBEMIEHY fo,
TDA38740A/25A = LR TERY Puin F1 V, ERRIEHI FET BUAEN S8AY (8], Y0P

Vo 1
x _—
P Vin fsw

Ton =

Hoh £, SFFREOFFRNTE, TEMIE, TDA3STA0A/25A RISHE PV, I Vo, 3 EIENIEEESIEES ELURS T
0 foo BEESEAGMIN, FPMBMANMM, WAMETHRIRE. FEik, TDA87408/250 BAREEE
TSR,

{85/ FREQUENCY_SWITCH PMBus f8<, FFRIAZRITE 400 kHz ZE 2 MHz Z[8)4RFE, i 200kHz (1600 kHz P&
a8 o

14.8 L =Fo)]

W EEhIhEEER T PMBus TON_RISE 78, ¥ FEIFf/R, = TON_RISEIZE N 50 ms BY, HiHEEEIFTE 50
ms IMEAEIGEE,

Tek Prevu

! ) I Mae—
| ]
[EAEN
(@ 2.00v = @ 100V e . 2.00V &) 20.0ms 50.0MS/s @ -5 240V
(@ Frequency 35.92kHz ) [ J {WM points] ]
16:08:39
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Theory of Operation

B 22 Vo=5V. Chl=Vout. Ch3=FFXT&. Cha=fFeEES

7T EN S|BI#EfEREfS, TON_DELAY 855 3§7E TON_RISE S8 Z BT, HIt, 7EiEEMERKELEER
81, MBASFFIEEFA, ELERRAIF, ERMIGER 50 =ZF),

14.9 k=457

TDA38740A/25A IRIEEHF A E L, nBIERETFSHITIRE, THIMNBTesM. FH VOUT_DROOP
7% 0x250[15:0], RIXFfAZLLIHATT 0 & 10 mQ HI4RIE, Z2¥FZEN 19.53 pQ, VOUT_DROOP HIETEF 72
D@ {FE loadline_range_sel 0x6a [6]3R18E, BIM 0 IZI0ZE 50 mQ, 7#FZEIY 100 uQo. LI+, %
FHE LR Tt B EId Z 7288 0x6a [3:0] B9 4 {11 LA 30 kHz A #1E 30 kHz = 500 kHz Z |8l T4RZ.

14.10 M EBEZES N

TDA38740A/25A VOSENP #1 VOSENM SIS iZE A HMHANEmEHBER £, LIRHEAEGESHEINHIEEMW
HIEEDRZBERN, RR COT T MEBESES T ABRIBESHRRBEHITHR H
vout R FiZESES, PWM ESHAt., F5i8 FET UBEES@EEIFRE. EREEEBRRZBIMEIRER
KBS, ZMAER vout 58FBEHITLLR. W& 23 Firx, HHMS]# VOSENP #1 VOSENM BB
BB AEE,

SW =YY Y\

AUAY

TDA38740

VOSENP

VOSENM

B 23 HiH e ERNERE

14.11  HH e

E AT TR B O MER 2 BT ME S FET RDS(on) FRISEYERESRSEIIAY, XFh7 H1RE 7 RIREny
WE, BETEFRNEMEE, MTRETHRE, HEARERL T HEEXEE RS SRYE, @i
— RIS, TLUMES FET RDS(on) LS IIEIfY B FE S 2 B R 7
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TDA38740A/25A OptiMOS iPOL (In fineon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

15 R R

15.1 TR (ocp)

TDA38740A/25A EE T OCP 1R3F: 1k OCP (AOCP) F1#X=F OCP (DOCP), AOCP EAPR&IEFHBERS
{EEE, M DOCP METFFIYEFREE, AOCP B—MIRERKFEMN, i%E NeIFhLESs & EHFERN
B,

I MRS, SJLAMED FET RDS(on) EENEIRBESZERKER. BEFEEMNZE, ADC BER
HYF ISR R T, HIEE R Tt ERIREH DOCP 51T,

AOCP HIFE{RIFEBEREAIEIZ> MOSFET BY RDS(on) MRIRICTIEIFEBE; R, FIPVIHIKRERREIR
BN BNES 5SS RREHFHITLLE, MAKHTF ADC HIRSHER. Fitb, AoCP AFHREVHKIE
MRZEEST. PBRIAREAAIEEIMZEINIE, HREERMSREDL MOSFET B RDS(on) #8E. Hitk, &
ek REERESCE R/ RFRE,

TDA38740A/25A BY AOCP BB R[i&:d ILIM 5|l LIS |BIEB PR S B E2sBRET PRI =ML (aocp_thresh_sel
[2:0]) Ri&E. DOCP BB E@E: ILIM 5|f1 LAY5|HIEEPES, PMBus 1728 IOUT_OC_FAULT_LIMIT &,
Mz ES IOUT_OC_FAULT_RESPONSE JRTE. B]FARYMEN B1FEXUT. BIFMEIR, HEHSIRALEE PMBus
B9 STATUS_IOUT 728 3REX,

AOCP WIHBEHFIEE TE (83F FCCM # DEM 1#EI) HAEEA. i Aocp HER, KA
MOSFET 3 EFRIRAMAMERIFSIE, HTROSLOPEHZE, UAFBRREUERESZ (Bhd
Bod) o A1RTE PWM BOREY_EFHARIEI AOCP £, SRR, BoPREiEBhid, wEs
NET AOCP BB, ERHSRRAE, HEAET AocP HIER, BEREENEILKH. AOCP
T Vout BT 2 RE, XRE TVRRDY BB EE I AOCP BE iR UVP R,

FBF DOCP RIFHIERMRE S 181 5.5KHz JSK2s, 7AISS IOUT_OC_FAULT_LIMIT S{E#{TILE. HItt,
AFREBRNERESHITT FIYLIE, DOCP BIEAMAIEELL AOCP 18, DOCP B{EIL{EmBl@ET
|IOUT_ CAL_GAIN #1 IOUT_ CAL _OFFSET#{TRIE, HTFXIEBRRESHITT FIILIE, DOCP Lt AOCP B
ffao IR AOCP IKETRLL DOCP &=, F79 AOCP AJRE=LEL DOCP BRfi%, & AOCP #l DOCP & ENEFIE
BY, AIRESSFaEEE T, L{FEA docp_from_aocp Z1728 0x60[3] MIEIN OCP ik = oCcP B, S
17— 10 THEREIRITEL 10 /R AOCP B, ARREFRAXES UITHRIZEME, THHRBEESELE 3R
IE ocP EHEEL, ITHEREEERRNAER. IR, BLIhFE COT AXRMEXEM. B4 2—
AOCP Mz~ 51

TDA38740A/25A IR HEZEEHA AOCP Mafz, B/\MNeliEBRRE, B ILIM 5| ERBEIZE. ikl
OCP PRIETELEBBYINEEIER B, FEEIRITER, AT EX ocP fREI, A HXAEIF EN FS
Vee BB[E. ZF/FHR OCP MR 721F TDA38740A/25A JHEIEEHMIAKEBMER, FlalE it RAEM.
M EEERNREERITMEshHAEN AoCP, EHRILBERSNERT, RaadEERH RS
B B A Al e TE /B shEY FR IR MR A AOCP, RZIEHN TON_RISE BYE]SR/ DRI EBR, LUBRIRALA
AOCP,
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TDA38740A/25A OptiMOS iPOL

nfil
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults and Protections

H

Y EN BEETHBERN, AOCPEIE. 1E AOCP E4HAE], BREMRAERESE AOCP REFHITAT. £
KME AocP WE— 1 AXBEHIZE, BTFAMRNT, BRERAERIGEXMEE AOCP FRET. 72T,
L BkEHRE SR B R RTIRES, BFEBEREAZE AOCP K, AIRERE/LHF R/ LB I Rt aA
BEREIEERY AOCP K, BEIFIENE, FFRIFMEBEREMEE PGOOD_OFF B{EXERIF (UVP)
HEUT, &N A0CP EHFAEIRE PGOOD FSHI1K,.
OCP [REZ S HAME. HEMNEBEERBRAR FITE:

Aij

Lout ocp = Ium + 7

EEP . Iout_OCP =AOCP E)K[Eﬁlﬁjﬁggﬁﬂjgiﬁ EE:i)illxao lum =AOCP ﬁE'fE) Eﬂ EEE.Y\’ EE;}iIEE,‘J%{EO
AiL = I 1B BB RRSUK B Ao

JIEEFTE AOCP SBHHRAIB LI BB /X IR, FR IR A LA AR A SR I 7E BB /R AY TR AN BRI BN E (B
Isat = ILIM_max + AI:L

:/E\:I:P : IsatIEEEE;EZT@*D EE,;}?E, ILIM?maxIEE AOCP BE{EE’J%*;&!%O

AOCP Tripped \

Current
Limit

Inductor
Current

AOCP ¢oqnter starts to count the number of
/ slkip:ped pulses during this period

HDrv |_ O MO0 J
|
|
| | |
| 1 |
LDrv T nrr
|
|
i |
VRRDY | !
|
|
|
|
! I
: UVP Threshold
Vo ; :
[
B 24 AOCP M B &
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TDA38740A/25A OptiMOS iPOL ‘ Inﬁneon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults and Protections

15.2 it R ERP (UVP)

TDA38740A/25A UVP MR 2 —MEXTIRIE, alEBidElE & 1728 0x5e FRIZF 172311 relative_uvp_thresh[2:0],
L 50 mV ABEAEEN 50 mV E 400 mVe FR{EIEIZ VOUT_UV_FAULT_LIMIT PMBus S 4RIE, MHNIED
VOUT_UV_FAULT_RESPONSE S 4R12, RIRERVIRNE ZBE. XMrATRE R,

f#/ VBT 5| E M EBER, VOUT_COMMAND {EN 5 VBT 5|HIZSHIREEMERE, LIS UVvP iR T2,

3 UVP MPEHARRRY, — MrS#Atk, {8 FET @, MMEmERNMEE 0.25V AT, 2fE, RERME
[ERIFE 0.25V AT, AN MOSFET ST =5, BIRSFHEHEIF Vec BIETL EN 55, TTHRBEHEBH,

MRFIAISENER, NW—Bft% uvp FE, RIZENEHAFREXWITEE (1 ZWE 82, TN
Z21) , FRBHIREN=E. ERBERN, BRE 250 mv NEERFHEERL. NIREHRTIZEE,
NEhigFEsh. BN, ESEEN, ME=84E (M MOSFETIIAZR) o

A AR E F1E2S 0x60 FMIZ 121 blank_uv_sel[1:0], 7EEEEIE# (Vboot. Vout [@_EF/sK M &%
) HAEIARFR UVP 1R1P, X 16 5l T IS 1F 28 R%EIN,

K16 B3 7F2E blank_uv_sel (0x60[11:10]) #H{TRIEM UVP SEFR.

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 AR 73 AP NERSY . ERE OVP (FOVP) F4#EXY OVP (ROVP), EE OVP BERFEEN. FiF Vout FikAl
EN{REB A, ROVPIRZIZTTHARIMVFAIE HthIE . & 25 &1 7 f£FA FOVP M ROVP BY/Rfl,

{5/ VBT S|N&EMHEER, VOUT_COMMAND 1B 5 VBT 5|4 i&EEERE, LUBFREAREHH
ROVP fii & o

FOVP B 8 N ARREMIEF (VOUT_SCALE_LOOP 1:1B§/90.8V. 1V, 1.2V, 1.35V. 1.5V, 1.8V, 2.2V#2.85V,
VOUT_SCALE_LOOP 1:2 BYEBFINfE) . FOVP Ali@id AL B2 1728 0x60 HHYEF 7728 fixed_ovp_thresh [2:0] #1T
Ym1Z, 1@1d VOUT_OV_FAULT_RESPONSE a2 XY OVP HH4RINN 1 T4RIE. OVP Rl Gz : ZBE. SK#f.
n (A PMBus EX) ZEMEER n R (F% 6 X)) BEIEHKZEIX, ROVP WEEENTHEIZHLBE,
Bl E /9 50 mV E 400 mV, F#H g 50 mV, ] LAfE @A B BRET =SB B 1728 0x60 Y [13:12] fi3KERR OVP
P&, #IFIESNER 17, ROVP WEEMEX FTRIZREBE, BT 12C F7E2F relative_ovp_thresh [2:0]
(0x5e [14:12]) LA 50 mV AELIZE /I 50 mV Z 400 mV, PMBU {#H3 VOUT_OV_FAULT_LIMIT &5 <& & ROVP BY,
B]i&33 A relative_ovp_thresh_en (0x5e [15]) I B &o

=17 1&iZ blank_ov_sel(0x60[13:12])3{TRYBI % OVP SEB&
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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

0

blank OV faults during Vboot
no OV fault blanking

SRk FOVP EHEY, OVP IRSHKIRE, ROAXTIE, SOFXXE, MUAXRERNSSE, B
Fiat BEREIREN FOVP ME, AR, MHBEREBARBEES,

LAt A ROVP EHEY, Vout IKE RBELL 30mV/us IITEIEERE 025V, HIRE OVP InE. &S, K
BWHFXEE, SHFXXRE, XAFHEKE, BE Vout IRE =3iXF 0.25V 5 Vout # L VID iRE =, LAY,
RIOFXRNSILAXRIEZTES @R, LUBRHAERFE VID IRE SR, EIEiER, HHEERBHNRE
R FHLBE. BHBEAMEHBR, XFATHEHBEESE Vout RIFTRERNEEHIKEBES,

B XA/ VOUT_SCALE_LOOP 1: 1 1 VOUT_SCALE_LOOP 1:2 i B XLFERIFHAEE, HEHF M
SR A% AN_2311_PL12_2401_235722 HE1F855E[10:8] FAYAEXT ovP 1 UVP FIfER.

TEZEGEAT ROVP 1 RUVP £ DVID BB IAIS EREIRISBELESF R, a4, £ DVID XHA
Vboot BEhHRAIE], ROVP IF4b T EBRIRZS.

——— R —
4
S— /
\ / _71
NROVP——T— |/
T ———— /
-4 P i
/ N \ VID /
/ .
ss . | I /
/
. VID LEVEL
7 0 0 1l e ————— ROVE(Programmable)
¢ Lttty | mmmm—— FOVP (Programmable)
. =« === « RUVP (Programmable)
/ \
Time

B25 ovpRfHIE, iEFEE Fovp B ROVP FY1E M

15.4 dRRF (oTP)

BERAEHSORPHNAERSBNE, BEEFRIFPATEST OT_FAULT_LIMIT. OT_WARN_LIMIT #1
OT_FAULT_RESPONSE PMBus {7281 T4R1E. TDA38740A/25A ZIF=FPIaL;: ZBE. XEFILEEIRX. &
(= NZiEn
HESREAE OT_FAULT_LIMIT Y=l % OTP EH, AXBHA=E, MHWME, FHRFRFRE, AP
LDO #5388,
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Faults and Protections

FHEXANERT, BE4244, HEFAE] OTP_WARN_LIMIT, WIRIGENEIR, BHESHIITRENR,
HolgE I BT R ER BB,

15.5 BrEiREHIRE (UVLO)

TDA38740A/25A FIHEIEM BOOT 5|RIZ! PHASE 5IHIBVER[E, NR7E PwM EHANNEIER B5H UVLO
TIREME, WISEFHITITE, H7E 10 XEREMARIE, T154 3 NMNAAREE A% BOOT UVLO
% (£ pwMm BARIRS T TEE) G, 1T¥B[BEL. AT ERKIE, SOERF Vvecc BEDH EN 55, B
&) UVLO MPETE fail_code_sticky ZFTE28H, @ITIF drv_uvlo_boot_dis (0x006C[10]) IR E N 1, BIUAEE
BizRiFIhEE,

15.6 A SRR ARG X ET AT (E)

=I5 S IEAT 8 2151TH] MOSFET Rl FERBHIRIETE], RIGXUTETEIZISTE=EHA PWM B ZH],
FEF FET IRIFSENRIEIELEATE, TDA38740A/25A EEREMXMBIXYEEEARE, HiEM ocp
FY[EI2 MOSFET B 7.

NFRER/NATHRA, PRt XMEN SBEMAKRTFE 7 T SB ENRAMEE,
B, FAEERNFRMRARZRTIHHER. AIERUT ARG ER/NFEIIEER,

Vo

—— > max spec of T, i
kf;w % Vin p f on(min)

HA, f.ZFIRNFRIAR, kZBAXMRNENE, RIEEW, & k=1.25 LHBFRLITHBE,

NFRESOTLUNAE, DABRIEFRESNFFRME, FXETNERKTSE 7 TH&)KEREN &
AHE, HEAIWT,

Vin - VO
kfsw X Vin

> max spec of Tyrf(min)

HAp, fEFENAXRMER, kBAXMENTUE. RIBEE, &R k=125 WBFRIGTHRE.

Eit, &AS=LECRTFER) @Y B &/ VKB El
D _ Ton
max Ton + Toff(min)

15.7 =IAFEEE (HSS) ¥

TDA38740A/25A e fit=i1 FET 52 E&4QMITHEE, {1 FET TIERY, AB(ISIMIZRISIT. EEFIEEIETT
BYERS 1T HSS U5#%, 7 HSS S, WISRIAEI HSS &, PGOOD SIfisEE, —BIiAE| HSS
8, K& FET MEHE, FXELL, FIHREISERAERIES. BEAEEMY, REE Vcc BEWR
EN ESEIAR A S5, FH@i13¥F drv_hss_det_dis (0x006C[11]) iII& B 1 KA IZIFIFIHEE,
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

16 HWPEEE

TDA38740A/25A i@id & M2 #F A THPFE: OCP. OVP. UVP 1 OTP,

16.1 PMBUS M1 34t

TDA38740A/25A i@ I EAI & F U235 PMBus 1815, BiI{ER 7 (itthik, AP HEEE N 127 1
@ PMBus #ilitRRIER—1, —Bi§E T TDA38740A/25A Fthil, Fial LUSHEBIE LB IERE S,
WNE] 26 Fi7~, BIZEIRTE SM_ADDR/PROG 3Bl E48E — R, L4 RE,

¥ 7 i PMBus B2AINEGE /9 40h, EBPEBIE S +15, N 7 i PMBus #I4ET 4Fh,

] SM_ADDR/PROG

R1

& 26 SM-ADDR/PROG 3| BITta8 4

16.2 SE B &

TDA38740A/25A FJi#id PMBus 2 OSREHSHNERMANBE. WHEBE. BHBEREE. RHIIRNE
AR, RIBEHBEREITEHHEBE, H@Ed PMBus IRETTEER,

16.3 SMBUS/PMBUS 1Y

Z175iA] TDA38740A #1 TDA38725A ELEM 512 H 728, TEMFHAREBIHIN:
o /AT PEC BY SMBus I®/BFT/F YN (BFIRESHLET)
o fEF/AMER PEC Y SMBus RIXFTHY (&R F CLEAR_FAULTS)
o AT IHEESHEITIRIE S SMBus SRIZEUNIY
o SMBus #IZEA (BATiAREESEFER)
Itk4h, TDA38740A/25A SZ4%:
o ZEiRMANzHhAE (ARA)
o RERiERY
o AT, AAIT—FHITEASZITWR
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TDA38740A/25A OptiMOS iPOL
40A/25A Single-voltage Synchronous Buck Regulator with PMBus

Infineon

Faults Communication

§: Start Condition
1 Sla-,:re 1 1 Comi\and 8 1 8 1 1 A: Acknowledge (0')
BYTE S Address Wi| A Code A Data Byte A* PEC* A P N: Not Acknowledge (1')
Sr: Repeated Start Condition
P: Stop Condition
1 7 1 8 8 1 R: Read (1')
Slave Command Data Byte W: Write (0'
WORD 5 Address WA Code A Low A rite {07 .
PEC: Packet Error Checking
8 1 8 1 1 *: Present if PEC is enabled
DELai BhYTE A* PEC* Al P [ ]: Master to Slave
g [[]: slave to Master
& 27 SMBus EEZ /=
1 7 1 1 8 1 7 1 1 8 1 8 1 1
BYTE > AZE::“ WA Co?onaznd Sr A?ilg::ss RTA Data Byte A* PEC* N| P
1 7 1 1 8 1 7 1 1 8 1
Slave Command Slave Data Byte
WORD S Address W A Code Sr Address RIA Lowy A
8 1 8 1
Daf_ﬁgi“te A PEC* P
] 28 SMBus IEF T /F
7 1 1 8 1 8 1 1
s| e, [wla] s [a] e [a]e
& 29 SMBus RiIXZF TS
1 7 1 1 8 1
Slave Command
S Address WA Code A
1 7 1 1 8 1 8 1 8 1 1
Sr Slave R | A |Bytecount=1| A Data Byte A* PEC* N P
Address td
& 30 SMBus IRIEE, FT¥=1
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40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

S :m?g:s W | A Command A Byte count A
Data Byte ‘ A* PEC* A P ‘
= -
& 31 SMBus I RE\, FHi# =1
S :mz:s W | A |SMBALERT Mask| A || StatusRegister | A
STATUS Mask | A* PEC* A P l
& 32 SMBALERT_MASK B\
PMBus SMBALERT .
S Address W | A Mask A Byte count A || StatusRegister | A
Sr | Deviceaddress | R A Byte count A Status Mask A* PEC* N P
Ay
& 33 SMBALERT_MASK i32EX
PMBus Command Register address Register address
S Address | W [ A DOh Al Bytecount | A LsB A MSB A
Data Byte LISB | A || Data Byte MSB | A* PEC* A P

= 34 ENMFREFESNEE MFRAGS

PMBus Command Register address Register address
S Address WA DOh A LSB A MSB A
PMBus Data Byte Data Byte
Sr Address R|A LS8 A MSB AT PEC* N P
& 35 3EEY MFR 1723 sMBus B ENX #IZERA
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2025-11-26



TDA38740A/25A OptiMOS iPOL

Infineon

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

Faults Communication

1 7 1 1 8 1 8 1 1 8 1
Slave C d L High * *
S Address 1 WA t{):rgg;aln A Dat;)‘évyte A DatalgByte A PEC1 A
4———— 1 or more bytes ————ouJp
1 7 1 1 8 1 8 1 1 8 1
sl c d L High i
ST | address2 | W | A Code 2 Al Dataye | A Datayte | A PEC2* A
"1 Or more bytes ——m
1 7 1 1 8 1 8 1 1 8 1 1
sl C d L High
St | addressn | WA “Toden | Al oDatabye |A| | pampye |A| PEcr  [Al P
] OF MOre bytes m—lp
Z 36 (Hip S
18 X 3FH PMBus i<
. PMBus
Register PMBus
COMMAND COMMAND | DESCRIPTION
Address PROTOCOL
CODE
0x200 PAGE Reas){tVZnte 00h Allows access of each loop via paging.
. Enables or disables the output, controls
Read/Writ ’
0x202 OPERATION eaB/terl € 01h soft off, voltage command source, and
y margin 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
Read/Write Protects from overwriting the configuration
0x220 WRITE_PROTECT /Wi 10h . verwriting 'guratl
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
;Y:)IEE \\//VV:VES/’ 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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Faults Communication

masked in the low byte, the bit to be
masked in the High byte.
Sets the format for VOUT related
Read/Write commands.
0x240 VOUT_MODE 20h .
X - Byte Linear mode, -8, -9,-10, -11 and -12
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.
. Sets an upper limit on the output voltage
0x248 VOUT_MAX Re?/\cll(/)\:\;rlte 24h the 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
Read/Write attenuation network on VOUT sense
0x252 VOUT_SCALE_LOOP 29h
X - - Word feedback and 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.
Read/Write Sets the value of thg input voltage at'wh|ch
0x26A VIN_ON 35h the unit should begin power conversion.
Word o
Resolution is exponant -1.
Sets the value of the input voltage at
0X26C VIN_OFF Read/Write 36h which the unit, once operation .has
Word started, should stop power conversion.
Resolution is exponant -1.
0x270 IOUT_CAL_GAIN Read/Write 38h Used to.callibrate 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.
0x282 VOUT_OV_FAULT RESPONSE Read/Write 41h !nstructs the device on what action to take
Byte in response to an output over voltage fault.
Read/Write Returns the value of the output vol.tage,
0x288 VOUT_UV_FAULT_LIMIT Word 44h measured at the sense or output pins, that
causes an output under voltage fault.
Final Datasheet 550f 73 V2.1

2025-11-26



o _.
TDA38740A/25A OptiMOS iPOL Inf| neon
40A/25A Single-voltage Synchronous Buck Regulator with PMBus
Faults Communication

Format and resolution according to

VOUT_MODE.
Read/Write Instructs the device on what action to take
0x28A | VOUT_UV_FAULT_RESPONSE Byte 45h in response to an output under voltage
y fault.
Sets the value of the output current, in
0x28C IOUT_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.
Read/Write Instructs the device on what action to take
Ox28E | IOUT_OC_FAULT_RESPONSE /Wi 47h st viceonw '
Byte in response to an output over current fault.
Sets the temperature, in degrees Celsius, of
O0X29E OT_FAULT LIMIT Read/Write 4Fh the unit at which it shoul.d |r.1d|cate an over
Word temperature fault. Resolution is exponent 0.

Read,/Write Instructs the device on what action to take
0x2A0 OT_FAULT_RESPONSE 50h in response to an over temperature fault.
Byte .
Only shutdown and ignore are supported.
Sets the temperature, in degrees Celsius, of

OX2A2 OT_WARN_LIMIT Read/Write 51h the unit at which |.t should indicate ar.1 ovgr
Word temperature Warning alarm. Resolution is
exponant 0.
Read/Write Sets the va'lue of the input voltage that
0x2AA VIN_OV_FAULT_LIMIT Word 55h causes an input over voltage fault.

Resolution is exponant -4.

. Instructs the device on what action to take
Read/Write . .
0x2AC VIN_OV_FAULT_RESPONSE 56h in 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 b?
Word asserted. Format and resolution according
to VOUT_MODE.
Sets the output voltage at which an
OX2BE POWER_GOOD_OFF Read/Write SEh optional POWER_GOOD S|gnz‘al should 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
0x2C2 TON_RISE Read/Write 61h the output starts to rlse'untll the voltage
Word has entered the regulation band.
Resolution is exponant -1.
Sets the time (in ms) from when a stop
Read,/Write condition is received (as programmefj by
0x2C8 TOFF_DELAY Word 64h the 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
OX2CA TOFF_FALL Read/Write 65h of the turn-off delay time unt!lth.e voltage is
Word commanded to zero. Resolution is
exponant -1.
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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
00F0 STATUS_ BYTE Read/Write 28h Bit <4> Qutput 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 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

Ox2F4 STATUS_VOUT B)//te 7An Bit <4> Output under voltage Fault
Bit <3>VOUT_MAX Warning

Bit <2:0> Not Supported

Bit <7> Output Over current Fault

0x2F2 STATUS_WORD

OX2F6 STATUS_IOUT Read/Write 7Bh Bit <6> Not Supported

Byte
Bit <5:0> Not Supported

Bit <7> Input over voltage Fault

i Bit <6:4> Not Supported
OX2F8 STATUS_INPUT Read/Write 7Ch .
Byte Bit <3> Off due to VIN_LOW

Bit <2:0> Not Supported

Bit <7> Over Temperature Fault

Ox2FA STATUS_TEMPERATURE Read/Write 7Dh Bit <6> Over Temperature Warning

Byte .
Bit <5:0> Reserved
Returns 1 byte where the bit meanings are:

Bit <7>Invalid or unsupported command
Bit <6> Invalid or unsupported data
. Bit <5> PEC fault
OX2FC STATUS_CML Reas/ \tN”te 7Eh Bit <4> OTP Store/Restore Error
v 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
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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 = TDA38740A

A9h = TDA38725A
0x35C IC_DEVICE_REV Block Read AEh The IC revision that is stored inside the IC
0x382 MFR_VENDOR_INFO_1 Read Word Cilh Returns the product id and silicon revision
0x384 MFR_VENDOR_INFO_2 Rea\jjv/o ‘g’”te C2h Available for vendor use. Default 0x0

MFR
0x3A0 MFR_READ/WRITE_REG Custom DOh Read/Write 12C registers
protocol
SARE:

17. TON_DELAY BIETSNIER ATE] 822 77100 147
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16.4 11 U BB

WS HEREMRERRHDAN 1T Q1 2 , He

Value =Y *2"

(infineon

HAEE: NFYR"BERSH"E, R VOUTIEER&MEIL (@ VOUT_MODE) , M N EH VOUT_MODE

WmYIRE, HIEFERPRAY U 16 IXFSHHIAERIREL,

Databyte High

Databyte Low

P
<

» <4 »
> « Ll

[7]6]slal3] [2]1]o0]

[7]6]slal3]2]1]0]

+—r <«

»

>

Y

= 37 11 UM BUERR

16.5 16 (UL HIER T

ZRXEBTF 5 vouT X85S (READ_VOUT. VOUT_COMMAND. VOUT_MARGIN_HIGH.

VOUT_MARGIN_LOW. POWER_GOOD_ON #1 POWER_GOOD_OFF) :

HAR NHYR'ENSH"E, MR VOUTRENEAMRERR (8
SR TURE,

HORE, BEFTEPRE Y L 16 LR

Value =Y *2"

if VOUT_MODE) , NI N B VOUT_MODE

YOUT_MODE

o5 ™

le[s]4[3 ]2 [o]
R
000 N

Linear
Mode

VOUT_MARGIN_HIGH/LOW
or
READ_VOUT

High Byte Low Byte

dEEEE Nt dEEaEant

l .
- L

Y

= 38 16 UM BUERT
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Design example

17 i anwan

AT LA— B BRI 5 A TDA38740A/25A = itFEEIRERS. NABRIWE 3 Pz, RITAKIT,
PVin= 12V (+10%)

Vo=1.0V

l,=40A

V,ripple voltage = +1% of V,

o PHBHASHLN =V, 89 +3%, MEKAEER=9A, EEFR=30A/us

17.1 {58E TDA38740A/25A
TDA38740A/25A BE—MEMBFEERERE, RGP Reni Fl Rev, TR FHITHE,

RENZ
PVin(min) X RENl + RENZ = VEN(max)

VEN (max)

R =R X
Nz N PVin(min) - VE‘N(max)

HA, Venme BB RATE BERPE XN SHEHENRAME X TFPVinmn =10.8V, % Ren=49.9kQ ,
Ren2 > 3.4 on Ei}‘{ Ren2 =7.5 kQ

17.2 FFRAEN TEERER

TDA38740A/25A BB EEFHIMRIERE, ERATEAXRMFIRE, TXMERT, EEF800kHz BN T ENX
K, TRSBHRTHchASME 2 BRI RIFAITR, thoh, #%EF Feem TERX A HEREE N A SEE R
HEUEBER. AEE T ERDERFXIMEM FceM TIEE,

17.3 HERMNBR

ELZBERANBENERT, &% MOSFET WK REIZBERMANBIRERM. AFELE9EIT, BohE
MENRMNBEER T, HEEBTENBER TN, MABEXNFERH#ITIRE, FRNEIR
HER/LEFRFEE. WMABBINEENEERAZRANICTER, HEERRIMmANBESUR. BMASUKE
EY RMS ERIRT A

las = I x DX A= D)

_ ¥

PV,

HE, s ERAESEANEME. |, EHHER, DEETto 7 o= 40A Fl D = 0.09 BIER T,
FENBIN AT R E BT s = 11.6 Ao

ABRWNSORBENER, BVANBETITRFRITE,

D

S I, x(1—-D)xD
mmin) =g % (APV;,, — ESR X I, x (1 — D))

G
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Hoh, APV, BATFHRKIEIEERANSUEEE, ESR ERANBRNENBEKBME, BIERABERS,
HEB{KESR. ESL#1= RMS BERAES o ¥FF 1,=40 AL fo =800 kHz. ESR=3 mQ. APV, =240mV, Cinmin >

32 uFo ZEEFAZEBETEREBETERIEE, MNBAEAT 8 x 22 uF/0805/25 V MLCC 1 1 x
4.7TuF/25VMLCC, Itb9h, WNRWMNEBBEAFEILRESS, BIVERATEES.

17.4 FERRIESE

ERBIEREHINE, TEMEMAERERHFITER, RENBRESSHERANSURER. BRIKBME
Remtiegs, E8BTFR/IDRTMESAEN, —A&RE, BERPIEANIEIEESURER (A) E5HH
EE37AY 20% & 50% Z 8.

FRRRMEBERA ST OCP [REIFIRANMEIN LBRERSUKBRAVIEIERE, WFEEEOHE, B
BRI EsEERENASTAN. FHit, KERSTIFRE THEREMERIFEEE,

B LT XRIVHERE LIFSUKBRAYEBRE:

Dmin
L = (PVin(max) — Vo) % m
Vo

p Vin(max)

Dpin =

Isat > OCPmax + A’EL(max)

H: PVigmay= RAKBINEE; AiLmax = R KIEIEEBRSCKEBIR; OCPnx= 5 15.1 THTHRE X HAJ OCP R
BIRVERAFAE ;) 1o = BRUISFIER. EXMBERT, EFEBRL=150 nH, LI AiLmax = 25% BY lomax,
lsat NRZ/NF 52 Ao

17.5 MEBANEEF
M ESHERTIERRTFEEEESCRIBRSER, AHRE VSURERK, C,N#HEU TR,

AiLmax
C, > ——Lmax
® 7 8X AV, X fy

H, AV, BFFEMRIEERESUEEE. T AiLnae 7.5 Av AVo= 20 mV. fo,= 800 kHz, Co@ATATF 59 uFo
WA ESR # ESL LU PCB thEERMNF LR ERUSSRHEHBEESCR, BINERZERER
A (MLCC), EIH ESR. ESL1K, 1AF3/)\

RSN ER, HhEAENAE U TR

L x AI?

o(max)

Cp >
T 2xXAV,, XV,

HA, AVo RAHBSHBIATLN Vo REe Alom RERAMBKATEBR. EER, ERITEREZRE ESL. ESR
EHILIRIEL.. BRS R EFIERM PwM ERHIRME, BEFERIIIMIBERAEFRSER, RIFEZW, Bl
B BRI EBHM CIEM=F R, ARREIESNELERMILILT
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Design example

TEXMERT, EREHRSAHER (BN AVo= 30 mV, Alomay= 9 A), FER Co= ~600 pF, EHEA&MMMEE C.,
RERAE T HEHEIEIT.

17.6 HXBA

NFASENA, EBINFE PHASE 1 BOOT 3| ZafEMA 0.1 uF BEERENBEBER, WFEK PvnFT
=T 14VHINFE, RZ7E BOOT 5|MI_LEEE—N1-20/NEFE, LR SW T alRARIEEERE
i 20 Vo

17.7 VIN 1 Vcc/LDO = EBA

EZN 13.4 PXFAEF LDO IR, Vec/LDO FEREBRIEA 4.7 uF MLCC, VIN ZEREBEIER 4.7 uF

MLCCo

17.8 32t

LU BifRe34 E BB TR

o hBmNIEE— MR/ 100 Q B9 E B IR

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

e TEVDRV ZE PGND Z 840 0.1 uF #1 4.7 uF,
o MEBLDO R AT AINERESFHLER
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Layout Recommendations

18 HwREEIN

TR KRR, PCBHBIFEER, MASFMIESRRE, HARSBRFKITHIMEEEFEIM
HARR, MSREIEENMRE, BIFRAUTRIHEN,

o SRER (BFEHNBEEBES. VIN. VCCH VDRV SKRBER) NMRAAFEFITENS| .

o 1 TDA38740A/25A EERHI NG (3=HI MOSFET iwtk) #1 PGND ([EZF MOSFET JRHR) ZBINEZIKE
&, LURLDRFHIIEEFIRE. WHBEANHEERERAN PGND BItFmE, LURL Vo EMIFFX
RUg, vCC M VDRV HAMZ KB AN k%S PGND,

o TE TDA38740A/25A BOOT 1 PHASE 5|HIMhAE— 1 BERE, Rulgefilr, URERIDIFKERZ,

o SWTRAZRNEINEMLE, URERLFXEERM,

o BT USRS AGND 51R5 PGND 12&481E, 7E TDA38740A/25A ERRL, AGND 5| L IEEEIF
E 1 PGND 1842,

 HBJ7E PVin 1 PGND JE& EFFL, LAFEBIREHR.

o PVin # PGND HEFETMLIAA, LURLDITHESHFEMER. NEREBIBILREZERERZEE
%o

o TDA38740A/25A HY%itH BBIEZE 7340 MI2&1d VOSENP #1 VOSENM 5 | Bl#1THY,

o RER—XED 15 mil 5, HMEFTERBEEFIEAEIR (WBREM sw =) 89 PCB 4
B, X70.1pF HESMNSMEREBE LRBEFITHRICM,

o IRURRIF(E S HVEMEIEM T VOSENM 5 RIRL 1 E,

o NFREBEKRTF 25VH, mIHREESH Vo EENNS RIRBMES EREE, TRIRE
PH iR VOSENM 5| fifl,

o TE—FHTImRELRRN LA S Bt TEEHITRERK

o TELLEEER, E/0iEE VOSENM 5| RIF0 AGND 5|

o EN S|BIFIEZE S| (£3E SM_ADDRS/PROG. VBT. MODE/TON F1 ILIM) NiRiZEEREHIM, 7
TDA38740A/25A TRAEETR £, Ef1#WIHIETE PGND HFE L, EEBFEBEREREFE, HE, Uk e(]
%1% = T FIRY AGND PCB £ &,
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18.1 PCBEEMTRHENE

WEERKRA, RANTEPRENR/PCB HEHERIMEERNEMAERE, PQFN 254H7E X 370 v 3H _EAYRK
BRREYNIEER] 0.050 2Xo BEMTARERAEZEELEURATEMNIZ, RitRo@EdRKBIABE
OXFHFE TZHI RS,

BXIFEHMEE, B2 " Recommendationd for Board Assembly of Infineon Integrated Packages without Lead "
¥ FA %12 https://ecmpub.infineon.com/dctm- publish/ecmdata/tech 0460/Z8F80291788.pdf o

O
(@)]
=)
i) )
[QN] o0 [N
o = <
00
- o0
~
™
2.3 0.575
A B
(@)
(@)]
CC‘]7 L0 [ |
- 0 3.85
2.35 ~
D N E 0047
LR_ @]
0.35 Q.35
= 39 PCBEBIERRMiEE (FFERTISUEXRENL)
18.2 [FHIE

ROZRBWINRFIIFEERBRARVIEERAMEFEX (SMD), XEFREFERAIEKR, BBTRS
FERARBE RIS ENEES ), M SMD IRERY, KRERLNILBEEOELDXK .05 2K (EEF
s t) , MENERESEZERE. (Bl 012X XAMYAME) ) o
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Layout Recommendations

fEF NSMD 1228y, FRIEEONLIRNE—A5E /DA 0.025 2K (BD: 0.05 XK (X&YAME) ) , K
BENAERERSEBEZEE. BEBRIMESSIXXIGZEIMNRIIEEELDE 0.15 X5, RAREEEZD
x/y KRR S,

2.34
05 0.626
O 0.31 0.035
025 | jo—209
36x 0.069 1.84
1% . / g §§
) }
:ﬁ
= (e
-— r WD
@
>
)|
o =
| = - >
3 2
A
¥ -k
1
| L
0.34 x 45°
0.45
0.15 0.65
225 0.625
29 325
Ml coppe ler masl

= 40 RE 2

18.3 MRt
FAF PQFN EERNMEE 9 0.100-0.250 Z#  (0.004-0.010 Z~F) » EE/IF 0.100 ZXKHIMMER
BiEHN, AAEITARHNEERRUSEMEETRRBEFNESR,; TEHRENESERERN -,
0.125 23K-0.200 2K (0.005-0.008 3&~F) SEEINMPINGS T EHERE, WRRE.

WFBVINWMIZITINE 41 Fins. ZIKITRINMERE S 0.127 2K (0.005 E~F) o
SHFEMEERNWN, NiEERLDE,
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Layout Recommendations

2.215
05
32x 0.179
0.25 0.87
38x 2%
100099000
U VA
©|x - ||
o|=F % v P
@, et po0” B
| o\ A v N
@ VA Vi @ 1
D %% @ Y58
&l 4 % |77 Nt
7 7w
co12 @‘/ A éﬁ 13 %% ; Oéis
oams /| % Y U E 0(0 0B
0.62 pi
6x ' 0.2 955 |
9
1.89 1.96
29 2.925
Z, % stencil apertures
= 41 MRIERRTMNERE (FrERTIYUEKRDENM)
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Package

19 EES

19.1 IRiEfER

Ganeon

123456789 ———FARTNMER
R INI_VERSION
@ D&M

DENTIFIER o H E;:DI‘QDQD
/ \ LoTconE

SSEMBLY SITE CODE FOR ASE MY

DATECODE: FORMAT YYWW

= 42 HEIRIC

19.2 R~

1.0 MAX.

=
_CJ
=l
(0.2)

=

| 0.08[C| 36x
COPLANARITY

g 6]

SEATING PLANE

INDEX MARKING
SHEER

(LASERED)

D

0.05 MAX.

NN

STAND OFF

43 HEME
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Package

(infineon

sox [E0 0
COPLANARITY
D
L
D4
2x[x]o.05]d] A
. AL e
! 18 R 'U LI'I LU LJ 29
| . +— o~ | =
! _)_ L =
| b | p=i|
Ll J4 |. _________ | L 4% _._._.I ....... =
| B | 03 |[So
' 4 (2] ' E_
| Bl | =
| 121 gt -
e | I "Hhoudtnd ginmd d g
\ INDEX MARKING W |1 02 b
E 25 (LASERED) N L1 EI
—=loosl] | STAND GFF
%i 3bx
<II
o 0.100) [AB|]
- o 4
e T PGQFN-36-U01 < | O'DS@ C
'_
DIMENSIONS MIW_— <!
A - 1.00 Lﬂ|
Al 0.00 0.05
b 0.20 0.30
c 020)
e 0.50
D 5.90 6.10
o 2.045 2,245
D2 1615 1815
D3 1.825 2.025
D4 1.524 1.725
E 4.90 5.10
o L
E3 275 295 DIMENSIONS DO NOT INCLUDE MOLD FLASH,
L 0% | 0w PROTRUSION OR GATE BURRS

Elaa  BERYT (UEXRNEBEAD)
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Package
387 23 R
- unisenenvayRHRURI ’
1875 +—F— 1] L s
:1 | S
0.95+—0 : -
0601+ — m
N 5= R A =
D | —
1 _i}_ 7 I _Tf_
1.35 :} fi k — 1:;
184 == ~ — -
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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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Revision (Date Subjects (major changes since last revision)
2.0 2024-04-16 |Release of final datasheet
2.1 2025-12-02 |Efficiency and power loss curves in section 9 separated into two curves for proper
alignment with the vertical axis. 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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If this document includes or references software:
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