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Ordering information

s —
1 ITHER
1. ITBiEE
Sales Product Number Package Type Standard Pack Form and Qty | Orderable Part Number
TDA38840 QFN5mm x6 mm Tape and Reel 5000 TDA38840AUMAL
TDA38840 — ] [] I__l_l ] I_T_l
A1 — Designator
Packing type Tape & Reel
Moisture D
UM — | protection packing Y
Packing size 330 mm
Halogen Free Yes
A — | RoHS compliant Yes
Total lead free No
w
a
o ]
s oz ¢
=2 Z O ._,—_._L
cz2z22¢ e 4
by & &Y bJ b &Y b
Itm [ ——— — — — — ) @] NC
PGood [2) ( | @] En
vin [ | | @ soor
VCC/LDO [ lL - J @] PHASE
VDRV 5D Gater ) | —~ —g PVin
GATEL [&) | | 23] PVin
PGND [T~ — | 3 v
D | | L— PVin
PGND [ 8 | | 21 PVin
B -
PGND [o | L _ —20] PVin
R E—
PGND [0 . — — — — — — — — —19] PGND

SW SW SW SW SW SW SW Sw

H1 HEHNE
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Functional block diagram

ThREMEE]

infineon
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VDRV
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uvp
Threshold —
EN
(] BOOT
ovP
Threshold D—Turn-on Delay L vin
PGood a s Prebias
\ a R Fault HDrVinI\ HDrv |
PGood_/Hysteresis I/I
Threshold
POR — ] 1 PHASE
vee POR Hicoun—| GATE
a0V ove —| DRIVE . sw
LOGIC
oTP VDRV
En [} } . —>
1.2v Fault—»] F
- LDrVin LDrv |
PWM
OMP
SSiLatch [ }—{ oramT ss : «r| ADAPTIVE
- ON-TIME ch
* GENERATOR Zero Cross PGND
h DETECTION —— sw
FB[}—¢ GATEL
> | Hoor GENERATOR N
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TON/ VREF T W
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ILIM
B2 1EH
Final Datasheet 5 of 51 V2.3

2025-09-18



TDA38840 OptiMOS™ IPOL
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(infineon

Typical application diagram

3 BRI W FAE

VDRV
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AGND

TDA38840 NC

i 1
PVin Enable =
EN Vin PVin BOOT
\VCC/LDO T
PHASE

PGood

SS/Latch GATEL[—

TON/MODE FB
VSENM

PGND NC NC NC

L@llll

RFBZ

RFBl

N S == T
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Pin descriptions

4 5| Bl R

GE: =8I\, O=4%tt
Pin# Pin Name 1/0 Type Pin Description
Connect a resistor to a quiet ground to set the Over Current
1 ILIM I Analog | Protection (OCP) limit. Four user selectable OCP limits are
available.
Power Good status output pin is open drain. Connect a pull
2 PGood 0 Analog | up resistor from this pin to VCC or to an external bias voltage,

e.g. a 50 kQ pull-up resistor for a PGood bias voltage of 3.3 V.
Input voltage for an Internal LDO. A 4.7 uF capacitor should
be connected between this pin and PGND. If an external

3 Vin I Power | supply is connected to VCC/LDO pin, this pin should be
shorted to VCC/LDO pin and a 10 uF ceramic capacitor can
be shared with Vin and VCC/LDO pin.

Output of the internal LDO or input for an external VCC

4 VCC/LDO I/O Power |voltage.A2.2 uF - 10 uF ceramic capacitor is recommended
to use between VCC, VDRV and the Power ground (PGND).
Input bias for the internal driver. It should be shorted to
VCC/LDO pin on the PCB. A2.2 uF - 10 uF ceramic capacitor is
recommended to use between VDRV, VCC/LDO and the
Power ground (PGND).

Gate of Low-side FET. This pin can be used to monitor the
6,37 GATEL [ Analog | gate signal of LS FET. No external components should be
connected to it.

Power Ground. Must be connected to the system’s power

5 VDRV | Power

K 8’19;’ 10, PGND - Ground | ground plane. PGND and AGND are internally connected via
the lead frame.

11,12,13,

14,15, 16, SW 0 Power | Switch Node. Connect these pins to an output inductor.

17,18

205;1522’ PVin I Power | Input supply for the power stage.

Source of High-side FET. Connect a bootstrap capacitor
. PHASE 0 Analog between this pin and 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
the PHASE pin through a bootstrap capacitor. A resistor (e.g.,
26 BOOT I Analog |1Q~2Q)can be placed in series with the bootstrap capacitor
to control the slew rate of the SW node rising edge.

Multi-function pin: (1) Enable pin to turn the device on and off;
(2) enable or disable the internal LDO; (3) If this pin is connected
to PVin pin through a resistor divider, input voltage UVLO can
be implemented.

27 En [ Analog

Final Datasheet 7 of 51 V2.3
2025-09-18



o~ _.
TDA38840 OptiMOS™ IPOL (Infineon
40 A single-voltage synchronous Buck regulator

Pin descriptions

Pin# Pin Name 1/0 Type Pin Description

Multi-function pin. Connect a resistor to a quiet ground to
select Soft-Start time from 4 options. This pin also selects
latched-off Over Voltage Protection (OVP) or non-latched
OVP.

Output voltage feedback pin. Connect this pin to the output
30 FB I Analog | of the regulator via a resistor divider to set the output
voltage.

This pin provides the return connection for a pseudo remote
voltage sensing. The feedback resistor divider should be
connected to this pin. Itis also used as ground for the
internal reference voltage.

Signal ground for the internal circuitry except the internal
reference voltage.

Multi-function pin. Connect a resistor to a quiet ground to set
36 TON/MODE [ Analog | the switching frequency to 1 of 8 settings and sets the mode
of operation to FCCM or DEM.

29 SS/Latch I Analog

31 VSENM - Analog

32 AGND - Ground

Not . .
28, ?5 % NC - ° Not connected internally. They can be left floating on PCB.
connected
Final Datasheet 8 of 51 V2.3
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Absolute maximum ratings

5 FXRATEE

(infineon

SN RATEE
Description Min Max Unit Conditions
PVin, Vin and En to PGND -0.3 25 v Note 1
PVin to SW and PHASE -0.3V(dc), 25V(dc), v
below-5Vfor5ns | above32Vfor2ns
VCC and VDRV to PGND -0.3 6 Vv Note 1
BOOT to PGND -0.3V(dc), 29 Vv Note 1
below -0.3Vfor5ns
SW and PHASE to PGND -0.3 (dc), 25 V(dc), v Note 1
below-5Vfor5ns | above32Vfor2ns
BOOT to PHASE -0.3 6 V(dc), Vv
7Vfor5ns
ILIM, FB, PGood, TON/MODE,
GATEL and SS to AGND 03 6 v Note 1
PGND to AGND -0.3 0.3 Vv
VSENM to AGND -0.3 0.3
Storage Temperature Range -55 150 °C
Junction Temperature Range -40 150 °C

SAFE

1. PGND, VSENM FIAGND 5/BIEREE—E

E:l:
T

B “LEXRATER” FrFV B T) A] G SN IE R MR LR EN

TIFEE, HPFYEEFH XL TR R FHEE T A7 FRERIE

BETTo
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Thermal Characteristics

6 IS

6.1 AT

Description Symbol Values Test Conditions
Junction to Ambient Thermal Resistance 0,4 12°C/W Note 2
Junction to PCB Thermal Resistance Bicpce 0.85°C/W Note 3
Junction to Case Top Thermal Resistance 0,c 22.5°C/W

AFE:

2. PHEHFEERBTSHIETas TR MEEEVAL_38840_1Vout E R LHATTIERT

3. REEEFTIH22 BHTHI BT EE,
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Electrical specifications

7 BSANE

7.1 WETEFRN
Description Min Max Unit Note
PVin Voltage Range with External VCC 2 17 v Note 4, Note 5
PVin Voltage Range with Internal LDO 4.5 17 v Note 5, Note 6 & 10
VCC and VDRV Supply Voltage Range 43 55 v Note 4, Note 7
Typical Output Voltage Range 0.6 6 Y Note 8, Note 9
Continuous Output Current Range 40 A Note 9
Typical Switching Frequency Range 600 2000 kHz Note 10
Operating Junction Temperature -40 125 °C
FERE
4. Vin GVCC 5%, H1EHI S E E/E,
5. BEMEEFEIRITHARA W BmBEEL 20% HIFE, WtREA SW FAsLIE8[EFEZ 20V, &
FEREBTE Boot 5/ LEH—T1 B, 75, HTAITESW TR LIERC ZHERIFENTSW T A9
6. Vin EFEEPVin, HEBAEILD0. XTFEMHAIEZFLDO APVin=Vin=4.3V-54V BIEZTFH, AEELDO A5
SHNFBEERTL. BFVCC BEBRIE, OCP [RFIAIGESIEN. BXEFHHIRITHERE, ESHE 12.7 To
7. TDA38840 AJ7£VCC fEE 4.2V BIT(E, 1E0CP [REIFESHIE TSN
8. AT BIEZERITHK LA EHIRE ) TEIEIESHE 12.13 T o FIELE, HXHBAT LR
XBFETE]EY, OCP [R#/a]EE=E o
9. BXEFAELDO TETEHIERE FHIRASERHL BT, 1ESHE 9T » HIRAIVCC BIERFHIK
B HYI Ros(on) » Rt B E % HIFE AT
10. FIFERE TIEEEEEN-40°C< T, <125 °C BHRIE, RALDO %t B s TR#EITES0 mA LXK 6
M T8 THIRA LDO Bt BiEE Jo TEH I /B IREET, AJAERS ZATTHIEEN, WUHIRE mEIE
L (Em BB E o
Final Datasheet 11 of 51 V2.3

2025-09-18



o~ _.
TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
Electrical specifications

7.2 SR
AFE BRIEZEHE, XLHEHF45V<Vin=PVin<17V, 0°C<T,<125°Co HZETa=
25°C B1127E.
Parameter Symbol ‘ Conditions ‘ Min ‘ Typ | Max ‘ Unit
Power Stage
Top Switch Rus(on). Top Voot - Vew= 5.0 V, 1o=40 A, T;=25 °C 2.4 5
m
Bottom Switch Rds(on)_got VCC=5.0V,l0=40A,T;=25°C 0.8
Bootstrap Forward Voltage [(BOOT) =25 mA 378 600 mvV
En=0V 300
SW float voltage Vsw mV
En = high, No Switching 300
SW node falling edge, lo = 40 A,
. 10 ns
Internal LDO, T;=25 °C, Note 11
Dead Band Time Tao .
SW node rising edge, lo =40 A, s
ns
Internal LDO, T;=25 °C, Note 11
Supply Current
Vin Supply Current (standby) lin(standby) En = Low, No Switching 4 10 HA
Vin Supply Current (static) lin(static) En=2V, No Switching 23 4 mA
Soft Start

SS/Latch =0 kQ, 4.53 kQ,
10.5kQ, 18.7 kQ;
SS/Latch =1.5 kQ, 5.76 kQ,

12.1kQ, 21.5 kQ;
Soft Start Ramp Rate SSrate SS/Latch =2.49 kQ, 7.32 kQ, mV/us
0.1 | 015 0.21

0.4 0.6 0.84

0.2 0.3 0.42

14 kQ, 24.9 kQ, Floating
SS/Latch =3.48 kQ, 8.87 kQ,
16.2 kQ), 28.7 kQ;

0.05 | 0.075 0.105

Feedback Voltage
Feedback Voltage Vis 0.6 Vv
0°C<T;<85°C -0.5 +0.5
Accuracy %
-40°C<T;<125°C, Note 12 -1 1
Vs Input Current Veg Ves=0.6 V, T=25°C -150 0 +150 nA
On-Time Timer Control
Vin=12V, Vo=1V,
151
TON=0kQ or 10.5 kQ, Note 13
Vin=12V, Vo=1V,
114
TON=1.5kQor 12.1 kQ, Note 13
OnTime Ton - ns
Vin=12V, Vo=1V, oL5
TON=2.49 kQ, or 14 kQ, Note 13 '
Vin=12V, Vo=1V,
77

TON=3.48 kQ), or 16.2 kQ, Note 13
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Electrical specifications

infineon

Parameter Symbol Conditions Min | Typ | Max | Unit
Vin=12V, Vo=1V,
66.5
TON=4.53 kQ, or 18.7 kQ, Note 13
Vin=12V,Vo=1V,
58.5
TON=5.76 kQ, or 21.5 kQ, Note 13
Vin=12V,Vo=1V, 5
On Time Ton TON=7.32kQ, or 24.9 kQ, Note 13 ns
Vin=12V,Vo=1V, 47
TON=8.87kQ, or 28.7kQ, Note 13
Vin=12V, Vo=1.0V,
114
TON = Floating, Note 13
Minimum On-Time Ton (Min) Vin=12V,Vo=0V 23 32 ns
Minimum Off-Time Toff (Min) T=25°C, V=0 V 270 360 ns
VCCLDO Output
5.5V=Vin<17V,
Output Voltage VCC 47 5.0 53 v
when lcc =50 mA, Cload = 2.2 uF
VCC Dropout VCC_drop |Vin=4.3V,lcc=50 mA, Cload=2.2 uF 300 mvV
Short Circuit Current lshort 5.5V<Vin<17V 90 mA
Under Voltage Lockout
VCC-Start Threshold VCC_UVLO_Start | VCC Rising Trip Level 3.8 4.0 42
VCC-Stop Threshold VCC_UVLO_Stop | VCC Falling Trip Level 3.6 3.8 4.0
Enable-Start-Threshold En_UVLO_Start | ramping up 1.14 1.2 1.36
\Y
Enable-Stop-Threshold En_UVLO_Stop | ramping down 0.9 1 1.06
Input Impedance Ren 500 | 1000 | 1500 | kQ
Over Current Limit
Tj=25°C,PVin=12V, Internal LDO,
43 51 55
RILIM=24.9 kQ, Note 14
Tj=25°C,PVin=12V, Internal LDO,
38 44 48
Current Limit Threshold | RILIM=21.5 kQ, Note 14 A
oc
(Valley current) Tj=25°C,PVin=12V, Internal LDO,
32 38 41
RILIM=16.2 kQ, Note 14
Tj=25°C,PVin=12V, Internal LDO,
26 31 34
RILIM=12.1 kQ, Note 14
Over Voltage Protection
FB Rising 115 121 125
OVP Trip Threshold OVP_Vth - - % Vref
FB Falling, OVP hysteresis 110 115 120
OVP Protection Delay OVP_Tdly 8 us
Hiccup Blanking Time Tblk_Hiccup | Unlatched OVP 20 ms
Under Voltage Protection
UVP Trip Threshold UVP_Vth FB Falling 65 70 75 |% Vref
UVP Protection Delay UVP_Tdly 2 us
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TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
Electrical specifications

Parameter Symbol Conditions Min | Typ | Max | Unit
Hiccup Blanking Time Tblk_Hiccup 20 ms
Power Good
PGood Turn on Threshold VPG(upper) FB Rising 85 91 95 |% Vref
PGood Turn off Threshold VPG(lower) FB Falling 80 84 90 |% Vref
PGood Sink Current Ipg PG=0.5V,En=2V 2.5 5 mA
PGood Voltage Low VeG(iow) Zl;\; VCC =0V, Rpull-up =50 kQ to 03 05 v
PGood Turn on Delay Vpo(on)_ply FB Rising, see VPG(upper) 2.5 ms
PGood Comparator Delay Vp6(comp)_Dly VFB < VPG(lower) or 1 5 35 us
VFB > VPG(upper)
Eﬁz::tOpen Drain Leakage PG=33V 1 oA
Thermal Shutdown
Thermal Shutdown Note 11 140 .
Hysteresis Note 11 20 ¢
AR

11 BRIHRIE, 1EREZEE =it

12. BRI EEITHIBTRETFR LR RN R Flmm (6, KA TE =it

13, FUYSH EVAL_38840_1Vout ;Z-#RXT Ton F{T1418, EETE30A ZZGHIR BT FAE EErHAXITE,
14. HEHIOCP [REIETE OCP BRIFET B A5 BB AT B 1B BXEIFHHIIRIHEE, 155H% 12.8 7 0
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TDA38840 OptiMOS™ IPOL

40 A single-voltage synchronous Buck regulator
Typical efficiency and power loss curves

infineon

8 ARG M ThERARFE 2%

8.1 PVin=Vin=12V, fsw =600 kHz

PVin=Vin=12V, VCC=MNZELDO, lo=0A-40A, fsw=600kHz, E:&, TSN, BIX, MERMIHEIRFE
HhZL E1HE TDA38840 RYIRFE. ER/RXZFINFE. WAL BB SFRFELI R PCB KR #RFE, TR THEN
= hE M BB EFr{ER A BB 28,

&1 PVin=Vin =12V, fsw =600 kHz BfAYER/RR
Vo (V) Lout (nH) P/N DCR (mQ) Size (mm)
1.0 120 AH3T740A-120K (ITG) 0.145 6.4x9.5x10
1.2 120 AH3740A-120K (ITG) 0.145 6.4x9.5x10
1.8 170 HCB138380F-171 (Delta) 0.15 12.4x8.3x8
25 250 HCUVE117512-251 (Delta) 0.15 7.5x10.7x12
3.3 250 HCUVE117512-251 (Delta) 0.15 7.5x10.7x12
5 350 HCBD101195-351(Delta) 0.35 10.1x11.4x9.5
PVin =Vin=12V, fsw = 600kHz, FCCM PVin =Vin=12V, fsw = 600kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
=5V =5V
=33V =33V
g =25V g =2sv
z —18v 3- =18V
5 1oy § 1.2v
lo (A) lo(A)
PVin = Vin = 12V, fsw = 600kHz, FCCM PVin = Vin = 12V, fsw = 600kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
9 18
i ) —Vo =5V
; 7 E 4 —Vo : 33v
‘ﬂ' 6 E - —Vo=25V
o
§ 2 g —Vo =1V
1
0
’ lo(A)
PVin =Vin=12V, fsw = 600kHz, FCCM PVin =Vin=12V, fsw = 600kHz, FCCM PVin =Vin=12V, fsw = 600kHz, FCCM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
0 10 .,mm 30 40 0 10 oh 20 30 40 0 10 on 20 30 40
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

infineon

Typical efficiency and power loss curves

8.2

PVin=Vin=12V, fsw =800 kHz

PVin=Vin=12V, VCC=AZBLDO, l0=0A-40A, fsw=800kHz, EiR, LS. B T=, MNEMINIRIRE
HhZR 6135 TDA38840 HUIRFE. EHRLESINGE. WA HEBRIPFE LUK PCB L iEIRFE, TRIIH T7THE
e NMaH BEFF B EEES,

&2 PVin=Vin =12V, fsw =800 kHz FYHYERR
Vo (V) Lout (nH) P/N DCR (mQ) Size (mm)
1.0 100 HCBS9610W-101IF (Delta) 0.145 6.4x9.6x10
1.2 120 HCBS9610W-121IF (Delta) 0.15 6.4x9.6x10
1.8 150 HCB138380F-151 (Delta) 0.15 12.4x8.3x8
2.5 250 HCUVE117512-251 (Delta) 0.15 7.5x10.7x12
33 250 HCUVE117512-251 (Delta) 0.15 7.5x10.7x12
5 350 HCBD101195-351(Delta) 0.35 10.1x11.4x9.5
PVin =Vin=12V, fsw = 800kHz, FCCM PVin =Vin=12V, fsw = 800kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
—\o =5V ——Vo =5V
—_—\o =33V —\/ = 3.3V
g —Vo=25V g —Vo=2.5V
'Zr' —Vo=18V g —Veo=12v
2 —Vo=12V § —Vo=1V
E —Vo=1v £
lo(a)
PVin = Vin = 12V, fsw = 800kHz, FCCM PVin = Vin = 12V, fsw = 800kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
9 1.8
8 —Vo=5v . Vo=5V
g ’ —Vo=3.3v 2 L4 —Vo=33V
H} 8 —Vo =25V I —Vo=2.5V
ﬁ s —Vo =18V § —Vo=12V
E 4 Vo=12v E —Vo=1v
5 : Vo=1v E
1
0
0 5 10 15 20 25 30 35 40
lo(A)
PVin =Vin=12V, fsw = 800kHz, FCCM PVin =Vin=12V, fsw = 800kHz, FCCM PVin =Vin=12V, fsw = B00kHz, FCCM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
s 1.208 g = s 5
£ 1203 g s
o o [A) 20 30 40 (] o ‘A' 20 30 40 0 o [A} 2 30 40
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TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
Typical efficiency and power loss curves

8.3 PVin=Vin=12V, fsw=1000 kHz

PVin=Vin=12V, VCC=RZBLDO, lo=0A-40A, fsw=1000kHz, B, LS. BEET=, MERMNIHRIRFE
HhZL E1HE TDA38840 RUIRFE. ER/RAIFINFE. WAL BB SFRFELIR PCB X iR#RFE, TRYIH THEN
=S M BB EFR{ER AY BB 28,

xR3 PVin=Vin =12V, fsw=1000 kHz B A9 HE /&%
Vo (V) Lout (nH) P/N DCR (mQ) Size (mm)
1.0 100 AH3740A-70K (ITG) 0.145 6.4%x9.5x10
1.2 100 AH3740A-100K (ITG) 0.145 6.4%x9.5x10
1.8 120 AH3740A-120K (ITG) 0.145 6.4x9.5x10
PVin =Vin=12V, fsw = 1000kHz, FCCM PVin =Vin=12V, fsw = 1000kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
94
—Vo=18V 92
-_— Vo=12V —_ 90 —\o = 1.8V
4:: Vo= 1V % 88 Vo=12v
E £ 8 —Va =1V
€ g«
w w 82
80
78
0.2 2.2 4.2 8.2 8.2 10.2
lo (A) lo (A)

PVin = Vin = 12V, fsw = 1000kHz, FCCM

PVin = Vin = 12V, fsw = 1000kHz, DEM
Natural Convection, Ta = 25°C

Natural Convection, Ta = 25°C

14
—\o =18V
1. —Vo =18V
Va=12V
Vo =12V

Vo=1V

—Vo=1V

Power Losses (W)

Power Losses (W)
o - ~ w = (%] o - -]

0 5 10 15 20 25 30 35 40
lo (A)

o
~
&
o
L]
S
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TDA38840 OptiMOS™ IPOL

40 A single-voltage synchronous Buck regulator
Typical efficiency and power loss curves

infineon

8.4 PVin=Vin=VCC=5V, fsw =600 kHz

PVin=Vin=VCC=5.0V, 10=0A-40A, fsw=600kHz, EiR, TS, B1=, MEMWERRFEhELEE
TDA38840 FU5iFE. FEEXESIFE. AT EBARSSMFELIN PCB Li&iiFE. TRIIHTRENEF S
&5 4 BB R PR (s AR A9 FE =% 88,

&4 PVin=Vin=VCC=5V, fsw =600 kHz BYAYER/K
Vo (V) Lout (nH) P/N DCR (mQ) Size (mm)
1.0 120 AH3740A-120K (ITG) 0.145 6.4x9.5x10
1.8 150 HCB138380F-151 (Delta) 0.15 12.4x8.3x8
3.3 150 HCB138380F-151 (Delta) 0.15 12.4x8.3x8
PVin =Vin=Vcc = 5V, fsw = 600kHz, FCCM PVin =Vin=Vcc = 5V, fsw = 600kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
100 100
98
% 98
g o —Vo=33V S o —Vo=33V
"é 92 —Vo =18V "; —Vo =18V
5§ ¥ —vVo=1v s * —Vo=1v
S 88 S
£ E %
84 %0
82
80 88
0 10 20 30 40 0.2 22 4.2 6.2 8.2 10.2
io (A) Io (A)
PVin = Vin = Vicc = 5V, fsw = 600kHz, FCCM PVin = Vin = Ve = 5V, fsw = 600kHz, DEM
Natural Convection, Ta = 25°C Natural Convection, Ta = 25°C
8 0.8
7 0.7
— —Vo=3.3V —
; 6 ; 0.6 —\Vo=33V
= —Vo =18V =
as dos —\Vo=18V
g s —Vo=1V g 04 o=y
o3 T 03
5 2 E 0.2
1 0.1
0 0
0 10 15 20 25 30 35 40 0 2 4 6 8 10
lo (A) lo (A)
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TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
Thermal De-rating curves

9 TP E i 2%

M 7E EVAL_38840_1Vout Gtk Ei#1T. PCB A8 Bk, REIIMER 2 &BFH, KAFR4ME, RIH
3.3"x4.05",

TDA38840 PVin=12V,Vo = 1.0V, fsw = 800 kHz
45
40
35
<
g 30
o
25
20
——800 kHz, 0 LFM
15
25 35 45 55 65 75 85
Ambient Temperature (°C)
TDA38840 PVin=12 V,Vo = 3.3V, fsw =800 kHz
45
40
35
3
] 30
o
25
20
—— 800 kkiz, 0 LFM
15
25 35 45 55 65 75 85
Ambient Temperature (°C)
TDA38840 PVin =12V, Vo =5V, fsw =800 kHz
a5
40
35
<
] 30
2
25
20
——800 kHz, O LFM
15
25 35 45 55 65 75 85
Ambient Temperature (°C)

4 FABEZIRNLZE, PVin=12V. Vo=1.0V/3.3V/5V. Fsw=800kHz. VCC=MRZ LDO
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TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
RDS(ON) of MOSFET Over Temperature

10 MOSFET BY Roseon FEBEZ B R

Rds(on) of Control MOSFET, Vcc = 5V
3.900

3.400
2.900

2.400

Rds(on) (mQ)

1.900
1.400
0.900
0.400

-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

Rds(on) of Synchronous MOSFET, Vcc = 5V

Rds(on) (mQ)
(=] o = —_
o0 o [ i o

e
~

0.6

0.5
-40 -20 0 20 40 60 80 100 120 140

Temperature (°C)

El5 MOSFET B9 Roson) FEE BT HEN
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

infineon

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

11

BB TR (-40°C=Tj=+125°C)

V;, Standby Supply Current V,, Static Supply Current
55 - 4.0
5.0 9 35 4
4.5 1 3.0 4
2 :
4.0 4 =25 4
] . ‘//”
3.0 4 15 4
25 4 10 4
-40 20 ] 20 40 60 80 100 120 140 -40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
LDO Voltage with Vin=5.5V & 17V, lcc = 50mA LDO Voltage Drop with Vin=4.3V, lcc = 50mA
53 300.0
5.2 250.0
51 200.0
:
5.0 =150.0
._-—-—-—'_._-__
49 100.0
4.8 50.0
47 0.0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (C)
Maximum LDO Output Current with Vin = 5.5V - 17V lce @ PVin = Vin = 12V, fsw = 800 kHz
90.0 40.0
E0.0 350
70.0 300
=600 =250 T
50.0 200
40.0 15.0
30.0 10.0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature ("C) Temperature (°C)
5 1l
6 BBTEIGE (B14, H34)
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40 A single-voltage synchronous Buck regulator
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Typical operating characteristics (-40 C = Tj = +125 C)

Enable_Startand Stop Thresholds Vee_UVLO_Start and Vec_UVLO_Stop Thresholds
14 41
13 4.05
12 =
z 4
= 11
2 3495
S Pl g A S S gy Sy
3.9
09
0.8 W11 I _ L . 1 _ _
0.7 38
40 .20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
——[En_Start_Threshold = =En_Stop_Threshold = VCC_UVLO_Stop_Threshold =——VCC_UVLO_Start_Threshold
VFB OVP_Vth
603.0 126.0
1240
602.0
1220
601.0
- 1200
3 3
599.0 1160
MO ——T———co—d===sfF==—F====Fs==F====F
538.0 F==°
112.0
-40 -20 0 20 40 60 B0 100 120 140
597.0
-40 -20 0 20 40 60 B0 100 120 140 =—QVP Rising Threshold - - OVP Falling Threshold
Temperature (*C) Temperature ("C)
UVP_Vth Power Good Threshold
75.0 91.0
740 San PGood Turn-On Threshold
73.0
720 89.0
$ 710 § 880
> >
§ 70.0 § ,
£9.0 87.0
68.0 86.0
67.0 5.0 PGood Lower Turn-off Threshold
66.0 [ A T SRR N VARl A ISV S
65.0 84.0
-40 -20 0 20 40 ] &0 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
1
B7 BRETHERSE (F24, £34)
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TDA38840 OptiMOS™ IPOL Infineon

40 A single-voltage synchronous Buck regulator
Typical operating characteristics (-40 C = Tj = +125 C)

OCP limit vs. Vcc Voltage
Vee=5V
55.000
RILIM = 24.9kQ
_ 50.000 SR ctui
T --
H RILIM = 21.5k0
£ 45.000
a /
("]
5]
40.000 RILIM = 16.2k0)
35000 =~
RILIM = 12.1kQ
30.000 —— ¢ T Ukl el Sl bl el =
=
25.000
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)

Els HETERMY (B34, H#£34)

Final Datasheet 23 of 51 V2.3
2025-09-18



o _.
TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

12 TEIRE

12.1 BRI IEE F@EBT eIz

TDA38840 KA L BRIRIRIEE S@EETE] (COT) =, RIRMHIRERY 1 HBRSIMNA RIFRVRIH AT, RIE
COT IR BESES T NEFRIRESHNRRBEHITIR. H Vo RFZESH, PWM ESHiM%L,
fEm FET UEE B BB, KEREERRNEMRIREBRARITE, ZBRKEE Vo 55 BEHITLE
. S5&489 COT =HItBLL, HUR COT EHIAKIZE T Vo IETIEE /.

12.2 {E8E

En 5| TDA38840 BYFF/X. AIEPREBIE (UVLO) EBERUSIT En EBIE. X En BESTHEEHRIE
BY, P9EB LDO FF¥aFHE. 3 VCC/LDO BBEFZE VCC_UVLO_Start HELL LY, BRBshFFIEDN. En 5|
MBE=MEEAN, WNE 9 FiT. ZTEE 2P, BRESEI—HBPHEIESS RENL A REN2 M PVin
BESH, BERERENSERLER, APAIUANREBERE— U0 HERE, XE—IF
HIEARIHEE, A TR LBGLE TDA38840 TIEE| PVin & FFARMIBEKT., NFRELETEARNIE
it, SNECE 3 Fi7, En SIEIATEIZEEE PVin, MERFEHRINIEESESS. En 5IHIRRZA T ZE6h
KE. BINER/L+TRRAThIEE, B 10 %A T = En BEERMERN B ohREF.

PVin
PVin —|_ 1 PVin
—I_ PVinl l Vin I T
PVin Vin ji Rena V—“f PVin Vin i
Vee = En | 1passsso T Vee =
—E0 1 Tpa3ssdo 1 N En 1
I Rena TDA38840 I
En =an external logic signal En=——EN2 o Pyin PVin=Vin=En
REN1+REN2
Configuration 1 Configuration 2 Configuration 3

9 fEREECE
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

Pvin=Vin=12V

Pvin = Vin = 12V PVin=Vin=En=12V

Vee Vec

_ | Vee_UVLO n Thresho i

—_ - = Vec_UVLO
ov \ ov | : -
ov v | En = REN2/(REN1+REN2)*PV i
n= + in o ]
En>1.2v En Threshold |
I Fb ov /]( i i
o Pgood Turn-on

| hreshold
| 4'2.5"‘ -

o ] - ov

Vee_UVLO
1

Fb

i
E Pgood Turn-on Pgood Turn-on
i threshold | : threshold
—>§z‘5m - oV 2 sms

PGood PGood PGood
ov ov 'i 1 OV el
Pgo;t}stays at logic low Pgood stays at logic low Pgood stays at logic low
_ . . _ RENZ - _ . —
En=an external logic signal En= X Pyin PVin=Vin=En
Rpn1+REN2
Configuration 1 Configuration 2 Configuration 3
B 10 RBzF5

12.3 FCCM #1 DEM $R1E

TDA38840 IRMEMM ITIEEN: BHEIELSEERN (FceMm) MZREFEERIL (DEM), £ FCCM BT,
TDA38840 WA ENFEIDPEERMEZIEIT, AXRMEMIERE, EtEmHEBESCRR /N £ DEM R, H
BERBERFETEN, AP FET KXHA, NMEERAXAER, REEAHRNE, TEAHE, FCCM
M DEM I TEAABRE. BEITIEIUATE@T TON/MODE 5| Bl# 1 TiEE, R 5 Fim. ERFEIERNE, BITE
NBEFEARBEENBY BN, ENNHHAI TON/MODE BELE, FTEIEIF En 3 VCC BE,

12.4 HIETEFF XM

TDA38840 1efft/\Mul4RIZF RINZEKS,,, SARSEEM 600 kHz E| 2 MHz, RERF—1IMIBEEFHEBSM
TON/MODE 5|HIiE#E L 5#R3H (AGND ¢ PGND) B A], 1RIEFmIZEAYf., TDA38840 JL5EHIPViIn FVo &
FiiE®! FET BUAEN S8BT 1E], 0 FZFrTo

_Wh 1
on PVin f;w

Hr, fsw SFTHRRIFFXRIAER, T{EHAE], TDA38840 RixiE Pvin M Vo, HBEGNAES®EETE, LUREF
ERY fswo FEERMEBVIEM, FRMRALURS, MUMRINREGH, EIb, TDA38s40 BHMWIEEF KIMEK,

554 T TON/MODE S|IEVEEPEES, RIPFRANEAEN +1% BY E96 BBFHES, WNRAEFF E12
EBRRME, FSFE 12.15 T, ENEFHA TON/MODE BBE, FEEEIF En 8 vCC B,
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TDA38840 OptiMOS™ IPOL (Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

%5 TON/MODE 5|H#AAC = B2

TON/MODE Resistor (kQ)
Freq (kHz) Mode
#1% Tolerance
0 600
15 800
2.49 1000
3.48 1200
453 1400 FCCM
5.76 1600
7.32 1800
8.87 2000
10.5 600
12.1 800
14 1000
16.2 1200
18.7 1400 DEM
215 1600
24.9 1800
28.7 2000
Ton =Floating 800 FCCM
12.5 B azrh

TDA38840 RE NI FNBENLIAE, FIIEHEIHIL BE LA HIREIB R ERNRE. NRFRERBE, &)
BEhFHITE En fl veC BEAZEZ BB ENEE). AERBINESTEAMERFETEIAM oV & EFH
E 0.6 Vo HBTIETEIRPEILEEBEL K, $BEHHEAIE], TDA38840 7 DEM R TIE, HEIMLBERIE
81 PGood #EH{EfG 1 ZFV. TDA38840 HIU- MRS RNETENEDT, FI@ETE SS/Latch SIS 7 BN E
— M EMERERE, |6 FIH T BEEBENREBMARENE, RPFEANELQEN +1% B9 96 EBFER.
NRALMEA E12 BIEE, BFSREE 12.15 T . ITFEIREHHE, ERBHESIHERE, IR,
SS/Latch SIHIR— 12 ThRES M), AR FIRZFIERIP (OVP) MAREME, #HER, EMEFH SS/Latch
W, HEMEIF En 8 vee BlE,

Final Datasheet 26 of 51 V2.3
2025-09-18



TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Theory of operation

% 6 SS/Latch 5|HIFVECE FEFH2E

SS/Latch Resistor (kQ) Soft-start Time ovP
+1% Tolerance (ms)
0
1
4.53
1.5
2
5.76
2.49 Latch
4
7.32
3.48
8
8.87
10.5
1
18.7
12.1
2
215
14 No Latch
4
24.9
16.2
8
28.7
SS/Latch = Floating 4 Latch

12.6 FRERTh

afineon

TDA38840 BEWSBohEIFF R, MAS SR BEMNIRHMTI. = TDA38840 LUFifm[EiaiHE

EETHEY, =24 FET MED FET #A T RETVIRES, HEINEREEESES FB BE.

12.7 REB{EEZE (LDO) IR[ESS

TDA38840 £ T {REZE LDO 2[E23, NN EBERIREREBRE. N7 RAREMBEESFVER, HEn B
[E#EHIERY, PIEF LDO 422 H, Vin 5IAIZ LDO BV NIR. ZH{EAMAEP LDO #H1THRINIEITHS, Vin 5|
RIE#EZ PVin 5|f. 754 LDO MIHZEIGFE, AILUEEH vin 51R%EEE vCC/LDO 5|IRER M RE
£, VDRV AARZPIREHEBERIRMRERIE, 7£ PCB £V 5 VCC/LDO %8#%, B 11 3%BA T VCC/LDO. VDRV

A vin 51 RIRVECE

1
L

2
— 4.7uF
PVin  Vin

vee

VDRV
TDA38840

PGND

L

2.2uF ~10uF

Single rail operation with the internal LDO

_PVin
1

ExtVee

1

PVin

Vin
vce
VDRV

TDA3884EGND

|
= 10uF

—

Use an external VCC

11 EAREE LDo EYMEE vee MERE

Final Datasheet 27 of 51

V2.3
2025-09-18



o _.
TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

F1APAET AREET Vin M vec WEN TIERESCE, FEiNERE VCC IHERE L TN,

. MEB—EKRERLE, UREFEI vCC M VDRV IIBTFHL. STFERNER LDO HEBEMIETT, &4
JUTE Vin S|BF] PGND Z[&IfSEFE—™ 4.7 uF BY{E ESR MAE B A28, F1E VCC/LDO FAVDRV 5| BlIfTiE
E— 2.2 uF~10 uF BY{K ESR PR A2ES, LAPGND AEME, % Vin{KF 5.5VEY, EiIN{ER 10 uF
MLCC {E/9 VCC ZREEE A28, FAIMB vCC mEBEBY, A5 Vin, vCC/LDO # VDRV 5| H—1
10 uF PR EEBERER

o HMFEA55V<Vin<17VHIAELLDO BY, EIIE 1.6 MHz LI ETEFREHI VCCREBER, UHRASE
Y LDO B EBREE 1, OB 6 Fio FEE fsw BUIEIN, FRF48 I BR1EM, XFEEZH Tk
BTSN S fsw BXIELL. B 6 322 T PVin = Vin = 12 V #l fsw = 800 kHz BtRYEAEY |, ATAF(EHE
HAth fsw BFEY Icc o

o YHFMER 4.3V<Vins5.4VRAEELDO WA, LDO JFEEER . SR LDO BERMETF vcc
UVLO BI{EEEE. 7EVin = 4.3 VY, lcc TEFIE TIERMG TEAGEEE 50 mA, BINTEAEHREHBESEE,
IR AR BB MNfswo FATF VCC BBIESME, BT LARRAE oCP PR,

12.8 SRRP (ocp)

TDA38840 1R ZFEHA oCP Muhz, B MelEEMIEE, B ILIM 5IHIBEBEIKE. Frikiy oCP RETE
LRI INEEIEREBEF, TEElREIER. T ELR ocp BRHl, AR XIEN En 523 vCC BlE,
ZEHA OCP MR 7t TDA38840 /M EIAEE N ABMRTE XK, FlIUIEINMNERABRMR. EEIR/EREAN
To
Y En BESTHBER, OCP #iE, O0CP BEERIEIT Ruson MITFADL MOSFET RYEER, HITHIFERIER
—NETEY PWM BXOFRBY, UNSR[EIZ MOSFET RYERIRHBIIFIZERY OCP fR{E, TDA38840 =BkidiZ PWM Bk/H,
HIEKFEDF MOSFET FISi@AY[E]), BHEIERMRMEE oCcP FREM T, 12 BiBAT OCP i&1E. FTEIFE
BIE, OCP EHF=F PGood 55 HIME, BRIE Vo TFEEI PGood XKFEIELA . UNR OCP HH#FLETF
7T, MHBERESBREXERIF (UVP) IR T HARL UVvP, FAJS, TDA38840 I AITIRIEI(,
% 7.2 HPHMER OCP [RFIRETE OCP BN BB REBRNAE, Hitt, HNMEmEHEBERBERAIR Tt
8 Ai,

Tout_ocr = loc + -

HA Lo ocr = OCP BYIFIBT BV BERE Mo loc = 28 7.2 HRFER OCP PR , BIERRREBRAAE,
Ni= B IE(EBRSUE B, JHREIREY lowocr »  EIN Al FFE A TARE
Aiy = 2 X (Iout ocp — loc_min)
H A loc_min = OCP FRIERIR/ G
JORESRTE OCP B HAIEI LI EBRXIEMN, BICRA U TARAERIE BRENIEM BREE E,
Lsat 2 Toc_max + AL,

EEP . Isat%%@m*u Eaililfn |OC_max% OCP ﬁEfgﬁgﬂ%kfm%o
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

OCP Tripped

777777777777777777777777777 Current
UVP Hiccup Limit

I
Bla-nking %:r/\/\
time I
Jf:

i

S

Inductor
Current

HDrv |’ 1 117

1
|
|
|
|
|
‘ |
PGood } I
|
| |
‘ |
‘ |
| } |
Vo | ‘ UVP |
v < | 4« Threshold |
PGood Turn-off /" N\ I
Threshold 7 :/

12 ZFEEA ocp MRz

12.9 RIERP (uvp)

RERF (UVP) BITE OCP MR E MR HA R HEIMRIF. HEBEhRBEHZE 100 mv LA ERY, UuvP R
WS, UVP BBERISIT FB BBk, H{ETF uvP ElfE 2 us (BREYE) BY, RIEBKEESHLA, =H MOSFET #
[EF MOSFET X7, TDA38840 # NJHF2ETEIN 20 ms BYITIRIETC, TEULHAIE], 5% MOSFET FMEH
MOSFET Rk, JHBRBYE)ZERG, TDA38840 == IBE N EsIMERFEMLEE, WHE 12 FiR.
TDA38840 FIEEHRIEAH=IXRE, HE UVP FZHERR.

12.10 EELRIF (OVP)

WHERF (ovP) Zi@idtbik FB BBIEF OVP TIFREBEREIMA, X FB BEEE ovP IIREY, TERE
FIESXTE 8 us (HEE) TRFELAE. &l MOSFET ZBIXET, PGood IRENKEF, B
MOSFET (R#FS@, XNinHEBENE, 2 FB BEREEMEBER 115% A£G, [E2P MOSFET X,
LR BERT2FER. B 13 HEAT ovp TERIE, I EnfESaTEoEER, OVvP LbRB[BAT
BUERTS,

Bt SS/Latch IR, BILLEEFM Ovp MRz : PIfFSESITE, WK 6 Fim. EHITF OVP MLZAY, 1=
&l FET REFBIEXFIRES, HEIVCC BED En 55 1&F. EXBIF OVP MAZEY, TDA38840 i#H AITIE
B, 1T FET RIFXHT, JHFRBYIEIN 20 28, FTIRHEFRBTEILERG, TDA38840 =it @LREh
BHE. MR ERFEIFEIFE, TDA38840R] LIEHAHRIFFTIRIE T,
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

J

F f

HDrv J_%} (4

LDrv
U
Vief . ' .
R 919V e R Q1% Ve
84%Viee/ |
VFB :
PGood ; :
Pgood turn-on Pgood turn-on QVP delay =7us

delay =2.5ms delay =2.5ms
13 ISEEFRPMMNF PGood HEAE

1211 TEFP (oTP)

EHIRACEE RN EE, HREBSTEHER, oTP BRAXAIEHMEL MOSFET, HEBRERREE.
HRNEIREELRIERTECENN, maBmMERBE. AXERERREN 20°C

12.12 EBJRRY¥ (PGood) HitH

PGood 3IBI2PIES NFET BURIRITEE, BEEI— 1 LAIRMMIMNINE, LHR2=MRER, Peood
B HBEBT,

1. {FREESH veC BES TEBNEE,
2. KRBT E RIS BB EE,
3.V IFEHIRE

ATV, BELTFIATIRE, PGood LbiX2FIFLEEIEN FB BBE, 2 FB BBE EFEBT EFER, PGood 15
ST 2.5 EMEENE. & FB BETEEI TEHEL T, PGood {551 B#EHI{K. 13 B/ T PGood
M AY o

EERATREBEBsHEAE, PGood ESEFEE— PWM ZHIRFHRETE, ARTE FB BEHE
PGood [JBRLA LS LL 2.5 ms FYREIRNI =, TDA38840 iIXEER T —MEASMY PFET, 5 PGood NFET 31T,
4B 2 FiRo 1% PFET A1F PGood {55 7F VCC BBERFENRIFZIERETF, PGood 5|HIBIMERE
BEHIS. EEIE 10, BT PGood PFET NS@EEEAEXIR S, FEItH PGood PFET SiEE, FTE
— 1 50kQ B _EHIFEFE (PGood fREBEEE 3.3V) ¥ PGood 15 S 4 IF1EIZERE T,
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Theory of operation

12.13 B ER A &G XA E

38 BT B 2355 H MOSFET Al SE S BRIRAGATIE], BRITXUTAYE)SISTEF-E MBI PWM Bz /i, EF
FET RSB RISIFEERT (8], TDA38840 EERITHI XIS E]XT B2 EBARFHE, FHiUMN ocP HWEY
MOSFET B3,

NFRERNETHHNA, FRtAXMENSERBEMAKRTE 7.2 THE/NFERENEKE,
BN, FENFXMRATERTIHBN. AU TAREER/ NS @I EER,

Vo

————— > max spec of T, :
fsw_max X PV; p f Ton(min)

NTFRESOTLNNA, DR FRERS SRR, EXETIEKTE 7.27 P&/ KA ERY
BAME, HEANOT,
PI/I _VO

——— > max spec of T, i
fsw_max X PI/I?I Off(mln)

EEFI fsw_max %%*H‘?&ﬂi%o Ei%%ﬁiﬁ?fﬁj, fSW_maX =k- fsw o EEFI fsw %Fﬁ% E"H‘T‘?&%ﬁ% s k %F*&Jﬁ%
NEHE, RIBEK, 7%8F k=1.25 LBRIZITHRE,

BAR, TERHMEKERE, BF coTNERIEIT, fWIFHEM. Fib, HIUCE 1 ERERE f., FIZ 1L,
WIFER, HXETEYEELR/\RETETEIRS, OCP [RHIEIAE=FR(RK.
Eitt, &ARSZTHEURT LR S&EY BH &/ KB BT E],
Ton
Ton + Toff(min)

Dmax =

12.14 EERIGBEEMKRIGEHE

Hih BB ERNES SN E S HIToRIZ. FB BBES 0.6 VAINEREEREHITLLR. B HELERIBR
EERLHARIFEAER, T FB5IMI LRt 0.6V EBE. RIGEEDESRNITEN TR,

RFBI
Vo = refx(1+R )

FB2

E A Reg, # Ree, 9 TRHERF R 20 52 IR EEFH

YN 14 Fr, SREFTETNARR f5iFERE RFB1 EHEX— B MLCC BB RS Cff, LURMERSMNRHRAH IR E
RS HAEILN . LU ATNAIAFEBNERE Cff M RFB1, &iY Cff B9 100 pF HEE, URERIVBERTFTE
BEMFM, HA Lo Co BMEEREFIMRL LCIRKEE, R7FIHT —LERBHAZEN mo Cff Al
RFB1 AJIR#ERH S A HNIHAURSENEERE—T M. HF Lo Co NFERERAML LC IR,
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Theory of operation

afineon

Vo
B RFB1 + Cff
RFB2
14 HiREBAS CHfNEE
£7 miEE
Vo m
3V<Vo<bV 0.3
1.2V<Vo<3V 0.5
Vo<1.2V 0.7

12.15 HBFERESIFAEHESS

EIFHECE SS/LATCH 5B, MODE/TON S|BAD ILIM 5B, HIMRIERS5. K6 MFE 1.2 DEHARIEN +1%
A9 E96 FBPASS, INRFEMEMA 12 EFEE, NITIWNE 8 Fim, BN =1 E12 EEFESRBME £96 BRH,
HAR, E12 EBESSHNAZEMND +0.1%,

%8 [A=sExE12 EBfHE3E % Eo6 A E FBFHER

E96 £1% E12 +0.1% (R = Rs; + Rs; 0r Rs; + Rs2 + Rs3)

R (kQ) Rs: (kQ) Rs> (kQ) Rss (kQ)
4.53 2.7 1.8 N/A
1.50 1.5 0 N/A
5.76 5.6 0.15 N/A
2.49 1.8 0.68 N/A
7.32 6.8 0.56 N/A
3.45 3.3 0.15 N/A
8.87 8.2 0.68 N/A
10.5 10 0.47 N/A
12.1 12 0.1 N/A
21.5 18 3.3 N/A
14 10 3.9 N/A
24.9 22 2.7 N/A
16.2 15 1.2 N/A
28.7 27 1.8 N/A
215 18 3.3 0.18
24.9 22 2.7 0.18
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Design example

13 TR B

AT LA BASNMRI fSE A TDA38840 kit PE[ERTERS. N FAFBERUNE 15 FiiR. RIS T,
PVin=12V (+10%)

Vo=1.0V

lo=40A

Vo ripple voltage = +1% of Vo

o RHBEESMN =Vo BV +4%, MERAEEBR=12A, EZEZE=10A/us

13.1 J& 8 TDA38840

TDA38840 E G En FERE, WMEIMAE 2 Firn, BIIFE En 5|5 Pvin iE#E , FHEEDESS
SIS EEERY UVLO o En EBPESY EER Ren: FRen: UITE AT,

RENZ

PVin(min) X = VEN(max)

Rgn1 + Renz

VEN (max)

Renz = Rgyy X
EN2 EN PVin(min) - VEN(max)

Hih, Ve B8 7.2 THENXH En BRIBEMNRAMIE. XFF PVinmn =10.8V, 7#F Rev=49.9 kQ #0
REN2:7.5 kQ o

13.2 HFXGEMTIEEDARIE

TDA38840 EFIFF HERIMEMEE, SR TEHXMERIE, EXMFERT, EEFE 80 KHz BANTHE
WE. TR RT IS 2 8300 RIFAITR. LI, i%F FCCM RERTHRERE N AESEE
RimH SR BER/ . EiEFF 800 kHz Fl FCCM T{E#EIL, B TON/MODE 5|fIE=, TiRER 5 &
1.5 kQ EBfEEERELERAUM (AGND T PGND) -

133  ERWABRR

EEBERABRBINERT, T4 FET NP REZRERMARIR, BFB4% LR, PERS
SRNBEER T, HEERBTENBRRTINRR. MABRXNCRERH#ITIRE, FRmABIRIE
IV RIFIETE. WMNBAINEENEEARZBMAKARR, HEERRBNBESOR. WASURERD
RMS BRI R

IRMSZIOXﬁDX(l_D)

Vo
PVin

EEP) IRMSIEEHU)\%'Q‘%%%/}%EE@%X&{EO |0EEHUII:EIEE/}IL, DEIJ_'_I l:l./ro Y_J:JZIO 40A*ﬂ D(max) 0.09, I)_IJ/)IL)\EE'J)\
EE:@%%E@%X&{EEE/)IijlrmS 11.6 Ao

D=
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Desigh example

NRBRNSCKBENER, SVRABSTR TS,

I,b,x(1-D)xD

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

Hr, Apvin EATFHNBRKIBIEERANSUREE, ESR ERNERHNENREXEME, BINEFEREE
&, AHAEBK ESR. ESL M= RMS BBiEE/Io XFTF lo =40 AL fsw =800 kHz. ESR=3 mQ. APVin=
240mV, Cinmin > 32 uF. ZEZIAEBREREBBETZEEHEE, WABAIFEHT 10 x 22
UF/0805/25V MLCC, Itb7h, WMNRBWNABBREAFEEREDRS, BNFERAARTERS,

13.4 FERRIESE

ERIRIERHINE., TEMEARERERHITIER, RIENBERESSBEIRANSCEER. RIEHEEM
Rammtigs, EETFR/NRTMESAFEME, —iKRE, BRPBENIBIEESCEER (A) 5
H BB AT 20% Z=E 60% Z |8,

RN BRAA S T OCP [REIF SR AMASIN L BRSCK B RAIEIEE, X FRELER ST, BRERY
MR ESEERENASAN. Fit, RERSTIFRE THERREMERIFEEE,

B LU TR RIVBEFE LIFSUK BB RE:

Dmin B
L= (PVingman) = Vo) X g
v,
Dinin = 55—
min PV,in(maX)

Isat Z OCPmax + A':L(malx)

HAPVinma= RABNEE; Ailnn = RABIBEBRIZSURER; OCPnx= 3 7.2 THENXHE OCP [R
BV ARG ;5 o= BREIEFIER. EXMBERT, EFEBERES L=120 nH, AEIAiLx=27%
E,‘Jlomaxo |sat Z:MIJ \a: 66 AO

13.5 i tH Bk
AR T BEAT L BESCENRSER, NHE VSURER, Co FHREU T,

AiLmax

cC,>———————
° 7 BX AV, X fiy,

Hr, AV, BRENIEIBERESUREE. X FAiLna 9.6 A. AVy=20 mV. fsw =800 kHz, Co@4ZHATF 75
uFo M EEAAY ESR #1 ESL LU PCB &S £ B HS BN SSBHEHBEESUR. EINER
ZEMEBRS (MLCC), EIHE ESR. ESL1K, &F3/)\

RSN ER, HWhEARENSE U TR

c s L X ALY )

CT2xX AV, XV,
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Desigh example

Hep, Ao BAHBHSHIEATR Vo RE. Alom. BRAMEKARER. HEE, ERHERER ESL
ESR. I=HIEIREMML,. BRASAHEMEN pwM ERNEM, BEREZIMINBARFEHSER, RIBELK,
BT LR BRI ESHA Co BM=FENER, ARREILFANELERMNLIZIT. EXMERT,
ERERSAHER (BIAVo=40 mV, Alomw=12A) , TEHHY Co=~648 uF, ERLZIZITHIEEF 800
uF. BEEEMMMEER co, MFERMHEIAMBIEIT.

13.6 WHEBEREE

b tH BB E @ SMER ) B 2R H1THRIZ. FB BBES 0.6 V FIRNEREEREHITILR. KB ELLABERY
EERLHARIFEAER, EFB5IMI EiRfHto.6v BE. RIGEMESESENITEN TR,

RFBl
)
FB2

I/;):Vrefx(1+

HARee MR L TRIGEBE. 1R = 7.5 kQ FRes = 11.3 kO, MK vo=1V.

Sl

13.7 BIRER

B — VB MLCC FB Cr TSR oA Reey FFEX,  LUKEBIAION, {RIBSE 1210 %5 , BTHELLFAR
ﬁ% Cff o

Res1lrr = 57% 29
Lo=120nH, Co=800uF, R =7.5kQ, Cs=~300pF, Cy RITERZRMIPIRIE R 45FE N 270 B 1 2 M f
H—F 1k
13.8 HAEBA

F2INTE PHASE # BOOT 3|l Z [B]ilRE— 0.1 uF FIEBRBENBEHES, NHEREA SW T RRIEBEER
{8id 20V, 7F EVAL_38840_1Vout J-{&HRAY BOOT |1 _ESREX T —1 2 Q EBPHSS. WIREARER PCB fFI&
LB T AT B PR HITH L

13.9 Vin. VCC/LDO #1 VDRV EIREA S

BEEE 12.7 THAEIN. VCC/LDO # VDRV EERERIEA 10 uF MLCC, Vin EIHREARIEMA 4.7 uF
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator

Application Information

14

14.1

Rz AR

RS A

infineon

L‘J?__:LLIII

CinHF Cin
4.7uF 10 x 22uF
»—o—o——{ ] Vin=12V+10%
REN2 RENA1 jT_: L X Optional
75kQ S499KQ cyin [ L &
4.7uF
; RBoot
- - 20
EN Vin PVin
Boot CBoot
\\//(_;(.:\L/DO Phase 0.1uF
RPG Cvce L Vo=1V
49.9kQ 1QUFI SWhH———Y Y Y Py . * D
PGood = 120 Cof _L Co2 l /i CoHF
[} PGood TDA38840 NC — 1x470uF:|:1 0x47u|:I 0.1uF
RSS
Fb Cff
1.5kQ Ton/Mode 330pF
ILIM VSENM
RTon <
1.5k0 AGnd PGnd NC NC NC RFES RFBY
RLIM 11.3kQ 7.5kQ

15 TDA38840 MR FHEl, PVin=12V,Vo=1V,lo=40A, fsw =800 kHz.

14.2

HE TR

PVin=Vin=12.0V, Vo=1V, lo=0-40A, fsw=800kHz, =&, TSR

16

Final Datasheet

40 A A E BTV B Bh,

(@& 1: PV, , JEIE 4: FHE, J@)E 3: PGood , iEE 4:Vout)
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TDA38840 OptiMOS™ IPOL
40 A single-voltage synchronous Buck regulator
Application Information

infineon

.ﬁf
| Gy s oviey 00 Gy20.0M
[l
- 2o B 20.0M Auto  November 16, 2020 14:21:17
= 17 fEN oA RNTRERE) (B 1: PVin, 1838 2: Vo, B8 3: PGood, @iki4: fFEE)

| a0 0mv Offsot:1.0v Bz0.0m | A ST ‘
[ery Auto
=

Vaiue Moan in

@ ek [1Zomv [T 196060m [iZim
@D froq”  [psasMnE Ganerzim akon

=] 18 40A T EBTEI Vo LUR, fsw=800kHz, (EiE 3: Vo) , I&IE{E Vo 8K =12.8mv

oa

= 19 SWTs, 40A A%, fsw=800kHz
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TDA38840 OptiMOS™ IPOL

infir
40 A single-voltage synchronous Buck regulator
Application Information

Saesnssoatonu it armttsiiosnts

-+ Pt <t
\ " ‘
> \ » ™
D {
Gl 10 0 500 82008 [(nam\ 31 T0OmusLOMSS 1 0usipt | @ tooniem 500 800 | I Yid ‘ T00marv LOMSE  10mipt
@ soomvidiv 500 Yy200M Lisene sormst | proview  Single Seq 1 - omvia 00 Hz200M L sormai | Siopped  Single Seq 1
- v By230m Gaeas ALk - v B250m oo L 100
Em————— At Wovember 16,2020 18:45:46 e Auto November 16, 2000 15:47:19
z3a

A Vout S@RRF uvP (FTMR) , 45: HER Vout 598%, TDA38840 M UVP k&, (EiE1: iL,
i®iE 2: vo, B 3: PGood)

G 200mvide MO ByS00M 1 ‘A @/ oy ‘ 100pnidiv 250MSin  Amuipt
QD 70.0mV Ofisot 16V 500 By200M Utigasres ____ Mormst | Fasticq Sampte 1
3 1481 acas AL 200k
Value  Moan Win Max  SiDew  Couni ink o et
@D ek [F3mv_ [80379701m [iBem  [S36m  [LG8m  [1020
@ wer  [Lo3V [toxmem [1om  [1ea  [sros  fiozo
@@ wn  [azomy eisnzim

[Toem  [seaem  [sevow
j0som [essom o0

020
0258

il -

12 AMBRAEER @ 10 A/ps ERERPBESME: 10=28A-40A,
B35 28 AEMER) , pk-pk: 51.2mV, fsw=800 kHz

Gl Ampt'  [I680mV_[608.80001m
[ L ST

B 21

(GEi&E 1: Vo, BEE4: 10F

B 22

40 A T BT EB IR AR AU P4 115 TDA38840=76°C, L=57°C. fsw=800kHz, Ta=E8, HAWR
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TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Layout Recommendations

15 mREIN

FIRITRIMAXLIREEE, PCB HRIFEER, HEIFMREIGE, HARSERFIRITIMEREATE]
FREARA SR, BIEEU TIRIEN, LUISSI&EMSEE,

o EREA (BIFRMNMLEZR, Vin, VCC VDRV ERER) MROIaEFEIAHER S|,

o 7E TDA38840 EERMINIG (3TH] MOSFET iEtk) #1 PGND ([FE1Z MOSFET JFtk) ZEINEZHKESR,
LURBLD RSP RIE AR AR, W BN IHIEEmEMA PGND BITE, LUHL Vo ERYFF XKL,
VCC #1 VDRV H KR BB A W iH#2ZE PGNDo

o 7E TDA38840 BOOT #l PHASE 5|HIfAME— N BEBS, RAfEHEE, UREBFHIDIFRERK,

o SWHRBRNENRERSE, WRERDFXREENRIM,

o BB LERNS AGND 5115 PGND /2E1H1%, 7E TDA38840 JE/ MR, AGND 5IRIFEALIEEEIF
/Y PGND /22,

o FJ7E PVin H1 PGND /28 EFFFL, LIEEBHEUHR.

« PVin #1 PGND EZEFRERMLINN, LUBDHFRIGEMBR. MIERRBIBILREETRRZIE
E=PEES

o EHIF Vo I0MIBE B FAMICN. WE 23F0R, BEXIXMEE, FHEEUTIZITE,

o MMHBERNET 0.1 uF HESHNSIMZRBAREXLN, HiBT 15 ZEM PCB &,
o it Vo MR EEMIEEIR, HAETERRENL,
o RANILEET—MRIRBASERS, H T EFEBFHIREE VSENM 51/,
o FAXELNE VSENM 5RIAN AGND 51RIFEHE,
o MRFEETFUSONVMEEE, WeRINTANEMATZEN, ZECE B B 24F7% o
o MNERA—XZEL 15 mil 35, HESLEREEMREER (JIBRKM sw Tm) 89 PCB £
B, X¥0.1pF HESHEINZEBE ERBEFHITHREN,
I SRAE(E S AR HNE R UE VSENM 5B 28 1E,
o ERESHI Vo EEMIME RIFBESEREE, TRIFBHEGHKEE VSENM 51,
o TE—STITURRIFLESH AT A BT EH TR
o TEUECEMR, iB/0iEHE VSENM 5|BIF0 AGND 5|F

o EnSIFIFIECESIM (B1#E SS/LATCH. TON/MODE H ILIM) [imieE RERAIM, 7E TDA38840 HREET R

£, ENMRHEE PCGNDIIFE, DEBRERREZR. E, WARE(HEELZHEM AGND PCB 4K,

S
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g ILIM VSENM
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& 23 Bigvo KNEE
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Enable :;:
I —1
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VCC/LDO ]-
VDRV Phase vo
SWlL— VY Y . T o . ]
)
I 71—
PGood TDA38840 NC — I I IDJUF
SSilatch GATEL = = =
Fb
Ton/Mode Cff A pair of Vo sense traces
§ ILIM VSENM l—{ |_1 run close to each other.
AGnd PGnd NC NC NC M MV
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A B
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C D
05 | ) 0.25 0.65 0.25
wn
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E
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/" | solder mask
A

All dimensions are in units mm
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15.2 Mgt
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"Recommendations for Board Assembly of Infineon Integrated Packages without Leads", ¥E#FBISNMII&iH40
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Package
Novsen O PG-IQFN-36-U02
MICLIMETERS |
DIMENSIONS MIN. MAX.
A - 1.00
A1 0.00 0.05
b 0.20 0.30
c 0.20
D 6.00
D1 2.045 2.245
D2 1.615 1.815
D3 1.825 2.025
D4 1.524 1.725
E 5.00
E1 3.40 3.60
E2 1.199 1.399
eE3 2.75 i 295 NOTE:
o 535 T a5 DIMENSIONS DO NOT INCLUDE MOLD FLASH,
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/ 7207
288 =3 <
m N O\ — o O O o~ m
25 | iu‘UiuWi wau =
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- | =
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- | =
Or\ 3__ .......................... - . Fa 0
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1 W 4 ‘ N
135 T—~ | < 141
1.8 = — ‘ N S— 175
18754 | ‘
25 IRIANAaN (2m mmmm 25
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Package

/

oveea SFY" PG-IQFN-36-U01

DIMENSIONS l MILLIMETERS

NOTE:

ALL DIMENSIONS ONLY FOR IMFORMATION

PIN 11D

& 36 HERY (FIERTHUEXRE)
16.3 EHER
Index Marking

8
4 0.3

—~ |

D
(Te ‘ ) (e ﬁ € ) :
1 + O\ 3
C | ) ( L C ) .
| / 7
] 5.3 1.2
All dimensions are in units mm
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Final Datasheet 49 of 51 V2.3

2025-09-18



o _.
TDA38840 OptiMOS™ IPOL Infineon
40 A single-voltage synchronous Buck regulator

Environmental Qualifications

17 WIRH R

Qualification Level Industrial

Moisture Sensitivity QFN Package | JEDEC Level 2 @ 260 °C

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

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

RoHS2 Compliant This product is in compliance with 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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Evaluation Boards and Support Documentation

18 P AR A S 35 3CA

7= 9 TDA38840 ¥ fhiRMAFIEE

Evaluation board

Specifications

Website Address

EVAL_38840_1Vout

12V+10%, 1V,40 A

www.infineon.com/ EVAL_38840_1Vout

7210 TDA38840 HEEER

Device Package Type Website Address
TDA38840 PG-IQFN-36-2 https://www.infineon.com/cms/en/product/packages/PG-IQFN
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Previous revisions

Revision (Date Subjects (major changes since last revision)

2.0 2021-04-17 |Release of final version

2.1 2021-06-15 |Update Table 7

2.2 2022-04-13 |Update figure 33,34, and 37

2.3 2025-09-20 |Updated figure 33, figure 34 and figure 36
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Copyright (c) 2025 Infineon Technologies AG and its affiliates.All Rights Reserved.

Important notice

Products which may also include samples and may be comprised of hardware or software or both (“Product(s)”) are sold or provided and delivered
by Infineon Technologies AG and its affiliates (“Infineon”) subject to the terms and conditions of the frame supply contract or other written
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