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40A Single-voltage Synchronous Buck Regulator with SVID and 12C -
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TDA38640 OptiMOS iPOL @ neon

40A Single-voltage Synchronous Buck Regulator with SVID and 12C
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
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Base Part Number | Package Type Standard Pack Orderable Part Number
Form and Qty
TDA38640 QFN5mmx6 mm | Tape and Reel 5000 TDA38640aabbAUMAL
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

infineon

SRAY WV A

3

B8 A

I

!

4.5V <PVin<17V
0 1
Enable -
12Vin
VINSENP Enable PVIN
<
VINSENM
3P3V v Phase —'\N\/——r
ToDIMM
"¢—Vec/VDRV sw N
3P3V
VRRDY :r[
VRRDY
O TDA38640
1POV | SV_ALERT# SM_CLK l UJ
T SV CLK SM_DAT O
| SV DATA CAT_FAULT# ]
A |
SV ALERT oaTEL—
SV DATo—————————————— VOSENP
SM_ADDR/PROG
VOSENM
AGnd

Ea sviD X TEABAERLM (0.25V=VID=<2.56V) HJ TDA38640 E A< FAHER
4.5V <PVin<17V
= L
Enable [ =
VINSENP Enable PVIN Boot
3P3V VINSENM Phase|—am—1
_+—|Vee/VDRY Wl v I\ﬁ
VRRDY uE 3pav l 4
0 VRRDY  TDA38640 T
1 Elo_v SV_ALERT# SM_CLK T ] = =
| AN SV_CLK SM_DAT o
SV _DATA CAT FAULT#
SV—AS"VE_%TLT( GATEL—
SV_DAT VOSENP
SM_ADDR/PROG
VOSENM
j: P(lnd
= 5 sVID X TERMABRIEN (0.25V=VID=2.56V) K TDA38640 [ 1K

Final Datasheet

7of71

V28
2023-10-25



TDA38640 OptiMOS iPOL

40A Single-voltage Synchronous Buck Regulator with SVID and 12C

(infineon

51 iR

4 5| Bl R
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SAFE
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1. A-1&H; D-#F; [I- #A; [0 #iifi; [B]- XKFET; [Pl- R

2. FEEEEFIZF

Pin#

Pin Name

Pin Type

Pin Description

1

SM_DAT

I2C bi-directional serial data line. Ground it if not used.

VRRDY

Open-drain output that asserts high when the VR has
completed soft-start to boot. Pull-up to an external voltage
through a resistor.

VINSENP

This pin connects to the positive side of the shunt resistor
that is used to monitor the input current. Connect to PVIN if
not used.

VINSENM

This pin connects to the negative side of the shunt resistor
that is used to monitor the input current. Connect to PVIN
if not used.

Vce/Vdrv

A[P]

Input bias for the external Vcc voltage and internal
driver/output of the internal LDO. A 2.2 uF ceramic capacitor
is recommended to use between Vcc and the analog ground
(AGND). Connect to external Supply when internal LDO is
not used.

6, 37

GATEL

A[O]

Gate of Low-side FET. The signal on this pin should be used
for test purposes only and should not have external
components connected to it. Leave it open if not used.

7,8,9,10,19

PGND

Power Ground. Should be connected to the system’s power
ground plane. PGND and AGND are internally connected via
the lead frame.

11,12, 13, 14,

15,16, 17,18

SW

A[O]

Switch Node. Connect these pins to an output inductor.

20, 21,22, 23

24

PVin

A[P]

Input supply for the power stage.

25

Phase

A[O]

Source of High-side FET. Connect a bootstrap capacitor
between this pin and Boot pin. A high temperature (x7R) 0.1 uF
or greater value ceramic capacitor is recommended.

26

Boot

All]

Supply voltage for the high side driver. Connect this pin to the
Phase pin of the regulator through a bootstrap capacitor. For
PVin above 14V, a resistor is recommended in series with the
bootstrap capacitor to control the slew rate of the SW node
rising edge.

27

EN

All]

Enable pin to turn on and off the IC. Leave it open or ground it
when not used.

28

CAT_FAULT#

D [O]

This is an Active Low open drain output that asserts when a
catastrophic fault is detected. Leave it open when not used.

29

SM_ADDR/PROG

12C Slave Address. A resistor to ground on this pin; points to
one of the unique 16 12C slave devices*which needs to be
addressed on the board, it does it by adding a fixed offset to

Final Datasheet

80f71 V28

2023-10-25



o~ _.
TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

5| R
Pin# Pin Name Pin Type | Pin Description

the 12C base address. The same resistor also defines the
specific configuration file that will be loaded from the OTP
during power-up.

30 VOSENP All !)lrect sense output line connected after the switch node
inductor.
This pin provides the return connection for remote output

31 VOSENM Alll voltage sensing. It is used as the internal reference voltage
by the Analog Front End (AFE).

32 AGND i Signal ground for the internal circuitry. Connect it to the PGND
power plane.
Serial VID Data I/0O. This is a bi-directional serial line over

33 SV_DATA D [B] which the CPU Master issues commands and receives data
back. Leave the pin open or Ground it if not being used.
Serial VID Clock Input. Clock input driven by the CPU Master.

34

SV_CLK Dl Leave the pin open or Ground it if not being used.

Serial VID ALERT# (INTEL). SV ALERT# is pulled low by the

35 SV_ALERT# D [O] controller to alert the CPU of VR 14/13/12/12.5 status. Leave
the pin open if not being used.

36 SM_CLK D[I] Serial Clock Line Input. 12C cl.oc.k input. The interface is
rated to 1 MHz. Ground the pin if not being used.
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TR AT
5 BITRATEE
BT TE 3 RN T AT R E AR MR, KN BH T HTEE, FRBTRENSHES

LR EMEMETR 5 FRIPIRANFATIET. KNERBETEIRNEE BRIFETR, AJRINEFRE
TR R = EE AT RN,

(infineon

&3 Ha X IR AFE B
Values
Description Symbol - Unit Note/. 1:est
Min Typ | Max Conditions
Power Input Voltage Vevin -0.3 - 25 v Note 3, PVIN Pin
Positive Input-Current- v 0.3 25 y Note 3. VINSENP Pi
Sense voltage INSENP ’ i ote 3, n
Enable voltage Ven -0.3 - 25 Y EN Pin
-5Vfor5ns, 34Vforlns
PVIN-PHASE voltage Veuin-V, - |V PVIN-PHASE pi
g PVIN -V PHASE 0.3Vdc 25V dc pimn
-Swi -5Vfor5ns,
PVIN-Switch Node Voun Ve i 34Vfor1ns, Y PVIN- SW Pin
voltage -0.3Vdc 25Vdc
Internal Driver Voltage Vory -0.3 - 6 v Note 3, VCC/VDRV Pin
Gate Low Pin Voltage Veare -0.3 - 6 v GateL Pin
-0.3Vfor5ns, .
Veoor - 29Vdc Vv BOOT Pin
-0.3Vdc
BOOT Voltage
7Vfor5ns, .
Veoor- Verase | -0.3 - Vv BOOT - PHASE Pin
6Vdc
-5Vfor5ns,
Switch Node voltage Vsw - 34Viorlns, v Switch Node Pin
-0.3Vdc 25Vdc
-5Vfor5ns, 34Vforlns
Phase Node voltage V - |V Phase Pi
& PrnsE -03Vdc 25V dc aserin
Note 3,
Address/PROG voltage Vsm_aporproc | -0.3 - 36 v SM_ADDR/PROG Pin
iti -1.5Vfor5ns,
OutputPositive Sense |\, v Y V | Note 3, VOSENP Pin
voltage -0.3dc
Output Negative Sense v 0.3 0.3 y Note 3. VOSENM Pi
voltage w.r.t AGND VOSENM ' ' ote s, n
Voltage Regulator Ready .
VVRRDY -0.3 - 3.6 Y Note 3, VRRDY Pin
voltage
Power GND w.r.t Analog -1.5Vfor5ns, 1.5Vfor5ns .
Veeno- V - A PGND - AGND Pin
GND voltage PONDT AN 0.3 dc 0.3dc !
SVID CLK voltage Vsv_cix -0.3 - 3.6 Vv SV_CLKPin
SVID Data voltage Vsv_par -0.3 - 3.6 v SV_DAT Pin
SVID Alert voltage Vsv_aLerTs -0.3 - 3.6 \" SV_ALERT# Pin
SM CLK voltage Vsm_cik -0.3 - 3.6 Vv SM_CLK Pin
SM Data voltage Vsm_pat -0.3 - 3.6 v SM_DAT Pin
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
BN RATEE
Values
Description Symbol - Unit Note/- 'I:est
Min Typ | Max Conditions
Catastrophic Fault .
Voltage P VCAT?FAULT# -0.3 3.6 Y CAT_FAULT# Pin
Junction Temperature | Timax -40 150 °C
Storage Temperature Tsrorace -55 150 °C
ARE

3. PGND 7] AGND 5/BliE 15 —it2

AE: BB RATEE FrIELI ) A FES XIS (FE R A IR o XL E I TTHE
B, HPEGEF XL TR & R FAIE S0 AT BIF i FREEIE BT To
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TDA38640 OptiMOS iPOL

o _.
(Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

6 RIFE
xRa A
Description Symbol | Values Test Conditions
Jun_ctlon to Ambient Thermal 0,1 19 /W Note 4
Resistance
Junction to PCB Thermal Resistance | Bic.rcs 1.1 °C)W | Note 5
Junction to Case Top Thermal 6. 24 QW

Resistance

SAFE

4. RAEFERBTTHIZ LR/ EEVAL_TDA38640_1Vout ;& ik LB 1TEHS

5. BUHERTFZ/IHI22 BRI B R EE
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TDA38640 OptiMOS iPOL ‘ Inf"]eon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
EBSAIAS

7 S

&5 I AT B ITRIHEE TSR M

Description Min Max Unit Note
PVin Voltage Range with External Vcc 3 17 v Note 6, Note 7
PVin Voltage Range with Internal LDO 5 17 \ Note 7, Note 8 & Note 11
Vcc Supply Voltage Range 45 55 v Note 6, Note 9
Output Voltage Range 0.25 3.04 v Note 10
Continuous Output Current Range 40 A Note 11
Switching Frequency (excluding 1600 kHz) 400 2000 kHz Note 12
Operating Junction Temperature -40 125 4
AFE

6. VCC/VDRV 5/HI5 5} 85 & BIEHE, PVIN /\F5V

7. BEHIMEEERITFRA SW BRBEEL 20% BI7E, XTFEKPVin FFaETF 14V HIZH,
[IZ7E Boot 5/fIFEEE—T/VEIE, WUBREA SW T sCUE 8 E TS BT RA BRI A 5
S, FEITESW T L EHE FEERENESW T mBIRUE,

8. PV RAAIZFLDO, XTFEHEAEELDO A PVin=5 V-6 V BIEIZMAE , AEFLDO FTEESHNFEE . B
FVCC BIERME, AOCP [R#IGTEE=FE I

9. TDA38640 AJ7EVCC fEE 4.5V BIT(E, 1EAOCP [R#IZF B THIE R FESFEM.

10. RAGIH BEZRATKBATERE), T BIE#ET 2.56 V B, FEE—T ISR IFEIAS LS 3.04 V £
REVRTESVID #ET0 FEAL, 7£PMBus &2t FAYEA5.12 Vo

11. BETEIF5ERE FHIRABUE WL B RFIOCP FIEEZE, 1ESME14.1 Fo

12. 7E-40°C=<T,=125 °C B9 LIEREBENIETITAT, WA LDO il Bas TIRFITE 60 mA KUK, TEHIZ
BERET, AJFEEEHTRER, IR BRI LIEREEENo
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

S
7.1 B SIFIE

FRIESEME, XEMBIERTF 5V<PVin<17V, 0°C<T,<125°C,

HAMETE Ta=25°C RH&E,

infineon

xe6 BSRHE
Parameter Symbol Conditions ‘ Min | Typ ‘ Max | Unit
Power Stage
VBoot-Vsw=5.0V,10=
i s(on)_To . ’ - 29 _
Top Switch Ras(on)_Top 35, Tj=25°C
V 5.0V,10=35A,Tj ma
. cc=5.0V,10= ,
Bottom Switch Ras(on)_Bot 55 oC J - 1.0 -
Bootstrap Diode Forward I(Boot) = 25 mA i 780 950 Y
Voltage
SW=0V,EN=0V - - 175
SW Leakage Current lsw SW =0V, EN = high, No 175 HA
Switching ) )
SW Node rising edge, 40
A, Internal LDO, - 10 -
T=25°C, Note 13
Dead Band Time Tab - ns
SW Node falling edge,
40 A, Internal LDO, Tj= - 10 -
25°C, Note 13
Supply Voltage PVin and External Vcc
PVin range (using external VCC i 3.17 i v
=5V)
External Vcc Range 4.5 5 5.5 %
Supply Current lin
PVin Supply Current (standby, |~ EN = Low, No Switching | - 1 ; mA
LDO)
) ) EN=High, F,,= 800 kHz
PVin Supply C t(d , ’ ;
LD'(;’) upply Current {dynamic, | = PVIN=12V,Vout=1.1V,| - 48 ; mA
Note 13
Digital Inputs VR_ENX (Intel)
Input High Voltage 0.70 - -
Input Low Voltage - - 0.50
Input Impedance - 1 - MQ
Digital Inputs SV_CLK, SV_DAT
Input High Voltage 0.65 - -
Input Low Voltage - - 0.45
Hysteresis - 95 - mV
Input Leakage Current SV_CLK=3.6V -1 - 1 MA
Pin Capacitance See Note 13 - - 4 pF
Digital Inputs - LVTTL SM_DAT, SM_CLK
Input High Voltage 231 - -
Input Low Voltage - - 0.99
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

infineon

SRS
Parameter Symbol Conditions Min Typ Max | Unit
Input Leakage Current SM_CLK=3.6V -1 - 1 HA
Pin Capacitance See Note 13 - - 4 pF
Remote Voltage Sense
g VOSENP, VOSENM
Inputs
VOSENP=3.6V - - 230 pA
VOSENP Input Current
VOSENP =-0.3V -85 - - pA
VOSENM=0.3V -155 - - MA
VOSENM Input Current
VOSENM =-0.3V -200 - - MA
Diff i
ifferential Input Voltage ) ] 256 v
Range
VOSENM Input CM Voltage - +300 - mV
Input Current Sense Input | VINSENP, VINSENM
VINSENP Input current - 200 - HA
VINSEM Input Current - - 5 HA
Analog Address/Level
& ! SM_ADDR/PROG
Inputs
Output Current ‘ ‘ - | 15 - MA
Open-Drain Outputs-20mA
P P VRRDYx, CAT_FAULT#
Drive
Output Low Voltage =20 mA - - 0.3 \
Output Leakage Vyrrov= 3.6 V -5 - 5 MA
Open-Drain Outputs-20mA
P P SV_DAT,SV_ALERT#, SM_DAT
Drive
Output Low Voltage =20 mA - - 0.26 %
On Resistance =20 mA 4 - 13 Q
Tri-State Leakage -5 - 5 pA
On-Time Timer
Fre ncy Ran i
quency Range Excl.udlng 1600 kHz 400 3 2000 KHz
(programmable) and in steps of 200 kHz
Tj=25 °C, Note 13, PVIN
Minimum On-Time =12V,Vo=0V, See - 25 - ns
Note 15
Tj=25°C,VFB=0V
Minimum Off-Time Toff (Min) J=25°C, 0V, See - 150 - ns
Note 13
System Set Point Accuracy (5 mV and 10 mV step mode voltage)
VBOOT Voltage Range Meets Spec \Y
0.25VsVIDs0.795V -40°CsT,;s 125°C - £10 - mV
0.8VsVIDs0.995V VDD >VID + 200 mV - 18 - mV
1.0VsVIDs252V Typ =30, Note 13 & 14 - +1 - %VID
VCC LDO Output Vcc
55VsPVINs17V,
Vcc Output Voltage Ve when lcc =50 mA, Cload 4.7 5.0 5.3 v
=2.2uF, T=25°C
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

infineon

SRS
Parameter Symbol Conditions Min Typ Max | Unit
PVIN=4.5V, Icc=50 mA
VCCD V ’ ’ - - V
CC Dropout cc_drop Cload =2.2 uF, T,= 25°C 650 m
Under Voltage Lockout
Vcc_Good Start Threshold VCC_UVLO_Start Vcc Rising Trip Level 3.8 - 42 v
Vcce_Good Stop Threshold VCC_UVLO_Stop Vcc Falling Trip Level 3.6 - 4,0
Enable-Start-Threshold Enable_UVLO_Start | ramping up 0.61 0.65 0.69 v
Enable-Stop-Threshold Enable_UVLO_Stop | ramping down 0.51 0.55 0.59
Boot Rising Threshold BOOT_UVLO_Rising | B00tUPhase  Ramping | . 00 | 4 v
up, Note 13
Boot Falling Threshold BOOT_UVLO_Falling SO0t Phase  Ramping )| 5 5 365 | 3.8 v
down, Note 13
IMON Reporting Accuracy
IMON Accuracy .
Imon Maximum load - 16 - %
TDA38640 (40 A)
Over Current Limit
- 10 -
- 15 -
- 20 -
Current Limit Threshold . - 25 -
oc Tj=25°C,Vcc=5.0V A
(Valley Current) ! ) - 30 -
- 40 -
- 50 -
- 60 -
C t Limit Threshold
urrent timit Thresho See Note 13 . £20 . %
Accuracy
Over Voltage Protection
- 0.8 -
- 1.0 -
- 1.2 -
Output Fixed OVP Threshold OVP Vth VID Risin ) 135 ) Y
(Programmable) - ISing - 15 -
- 1.8 -
- 2.2 -
- 2.85 -
Output Fixed OVP Threshold See Note 13 ) 45 ) %
Accuracy
Relative to VID in steps
Output Relative OVP of 50 mV in
50 - 400 V
Threshold (programmable) VOUT_SCALE_LOOP 1:1 m
mode
. Relative to VID in steps
Output Relative OVP
utput etative in VOUT_SCALE_LOOP| - | +100 | - mv
Threshold Accuracy
1:1 mode
Under Voltage Protection
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

EBSAIAS
Parameter Symbol Conditions Min Typ Max | Unit
Relative to VID in steps
Output Relative UVP of 50 mV in
UVP_Vth 50 - 400 V
Threshold (programmable) - VOUT_SCALE_LOOP 1:1 m
mode
. Relative to VID in steps;
Output Relative UVP ’
WLt melative in VOUT_SCALE_LOOP| - | +100 | - mv
Threshold Accuracy
1:1 mode
12C and Reporting
Normal - 100 - kHz
Bus Speed Fast - 400 - kHz
High-Speed - 1000 - kHz
0.625,
. 0.977,
Output Voltage Resolution Note 15 and 16 - - mV
1.953,
3.906
Output Voltage Filter Rate - 8 - kHz
Output Voltage Update Rate - 379 - kHz
Highest Reported Vout VOUT_SCALE_LOOP=1:1 - - 2.56 v
-40 °C- 125 °C(Tj),
45V<Vcc<55YV,
0.255VID s 0.5; 2 - 2 %
VOUT_SCALE_LOOP in
) 1:1 mode
Vout Reporting Accuracy 40 °C- 125 °C(Tj),
45V<Vcc<55YV,
0.5<VID s 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 64 A
Range
0 °C-125 <,
lout R ing A 4.5V<Vcc<5.5V
t t
out meporting Accuracy 0As louts40A . +6 . %
(PMBus)
0.25VsVouts2.52V,
Note 15
Temperature Resolution - 1 - c
Temperature Filter Rate - 4 - kHz
Temperature Update Rate - 189 - kHz
Temperature Monitoring 40 i 125 or
Range
Temperature Reporting See Note 13 i 11 i o
Accuracy
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
EBSAIAS

Parameter Symbol Conditions Min | Typ Max | Unit
Thermal Shutdown See Note 13 - 140 - c
Thermal?hutdown See Note 13 ) 20 ) or
Hysteresis
Input Power Resolution - 0.5 - W
Input Power Reporting ) 1024 W
Range
Input Power Filter Rate - 8 - kHz
Input Power Update Rate - 379 - kHz

A 4-terminal 1 mQ (1 %
Input Power Accuracy accurate) shunt is used, - 13 - %
Note 15
AFE

13. R RIE, 1BRLEE =it

14. BIZ T IRE IR R RUN R 5 KEZL it
15, RIUFFEZER FHATIIEEFRIE, FEL~Mid

16. SEfFHILZAIEE DAC FHREEIRE]
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TDA38640 OptiMOS iPOL ‘ Inf"]eon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
BRI R TR FE LR

8 AR IR IRFE L

8.1 PVin=12V. Fa =T

MEMIRZTE 0 LFM A THITHY, ISR EEERERRF R, REARTUER, ELRT

IHERFE,
)R PVin=12V, Fs=Z{VESRY RS
Vout (V) Lout (nH) P/N Frequency(kHz| DCR (mQ) | Inductor Size (mm?3)
)
1.1 600
(Ext. Vcc) 100 L101247A-100L 800 0.125 10x6.4x12
1000
Efficiency & Power Loss vs lout
94 4

35

25

Efficiency(%)
Power Loss(W)

15

0.5

0 5 10 15 20 25 30
lout(A)

e 600kHz — e— 800k Hz 1000kHz w=» e §00kHz == e 300kHz 1000kHz

= 6 SR EMINEBRFEMLL, PVa=12V. Fu.=%k
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TDA38640 OptiMOS iPOL |nf|neon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
BRI ThERGFE L%

8.2 PVin=12V. F.»w=800kHz

MEMIAZTE 0 LFM R THITHY, IS eEEREREF R, RERTHER, ELRT

THER51#Eo

*s PVin=12V. Fsw =800 kHz Bf9EE /%28
Vout (V) Lout (nH) |P/N Frequency(kHz)| DCR (mQ) |Inductor Size (mm?3)
11
_(%)_ 100 L101247A-100L 800 0.125 10x6.4x12
(Int. Vcc)

Efficiency and Power Loss wrt lout

Efficiency(%)
%o
Power Loss(W)

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

e External Vec ~ ems=|nternal 5VLDO == e=External Vcc Internal 5V LDO

B 7 {EAMANER LDO. PVin=12V. F.,=800 kHzE}, 7% 28 A FBRETRVBBIRNEK & THERIGFEL
MFAE B
8.3 PVin= 1. F. =1000 kHz

MEMAZE 0 LFM FHTHITH, RpBREEBREERERRFTP, LLRTRE, ELRTIIRGE,

&9 PVin= T{K. Fsw=1000 kHz B8V B/ 2§
Vout (V) Lout (nH) | P/N PVIN(V) | DCR(mQ) | Inductor Size (mm?3)
10.8
1.1
100 L101247A-100L 12 0.125 10x6.4x12
(Int. Vcc) 3o
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

BRI R ThE R FE L
Efficiency & Power Loss vs lout
92 4
. 3.5
7 3
7

88 —_
s ” 25 2
= <~ 7
= ~ o
.5 86 -~ 2 -
& - a;J
] - 15 ©
84 o

1

82 mm
0.5
80 0
0 5 10 15 20 25 30
lout(A)
o ]0.8V ——)\/ 13.2V e=» «]10.8V e» ]2V 13.2V

8 BRI EMINERGFERLZL, PVio= T 1. F.=1000 kHz
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TDA38640 OptiMOS iPOL <|nf|neon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
T

9 B E £

ZMIR7E TDA38640 B9 DB356 Rev 2 J Gk Ei#1T, ©Ro—M8ER, NCuER1K5, MENEEN2&
Tlo M FR4, THIRR T 105 2K x 133 2K,

TDA38640 PVin =12V, Vo =1.1V, fsw = 800 kHz
45
43
41
39

N\ \
- N

= N\ \
2 33

31

29

27

25

25 35 45 55 65 75 85 95
Ambient Temperature (°C)
800 kHz, 0 LFM = == 800 kHz, 200 LFM
9 MBEEAERZR, PVi.=12V. Vou=1.1V. f.,=800kHz. VCC=RHZB LDO
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

MOSFET B9 RDS(on) BEREZIE R

10 MOSFET EY Ros(on) FEREZHIB R

Synchronous FET RdsOn Variation with Temperature

=
B

=
¥

=

Rdson(mQ)
o o
(=] [+2]

o
kS

o
o

as\/cC=5YVY

o

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

Control FET RdsOn Variation with Temperature

Rdson(mQ)
N
(%] w

[¥]

1.5
1 em\/cC =5V
0.5
0
-40 -20 0 20 40 60 80 100 120 140
Temperature(°C)
10 MOSFET By RDS(on) fFELS 2T LB
Final Datasheet 230f 71 V2.8

2023-10-25



o _.
TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

A TEESY (40C=Tjs+125C)
11 B T 45 (-40°C<T;=+125°C)

PVIN standby supply current LDO output voltage, Icc = 60 mA
StandBy Current Variation with Temperature LDO Output Voltage at Different PVIN
100
< 4900 ——
g : gﬂ 4700
5 °
£ = 4500
S 1s Fl
% 120 & 4300
8 o
@ Q
= 4100
3.900
10 20 0 20 10 60 80 100 120 140
Temperature(°C)
Temperature (*C) —8—Vin 17 Vin 12 Vin 5.5 Vin 5

Enable Start and Stop Thresholds

Enable Start and Stop Thresholds

& 11 HATHESE (514, #£24)
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TDA38640 OptiMOS iPOL

infineon

40A Single-voltage Synchronous Buck Regulator with SVID and 12C

A TEESY (40C=Tjs+125C)

Vcc Good Rising and Falling Thresholds

Vce_Good Rising and Falling Thresholds

VRRDY Rising and Falling Thresholds

VRRDY Rising and Falling Thresholds

ROVP Vth Thresholds

an

OCP Thresholds(A)

.....

Analog OCP (Valley Current) Thresholds

395
\
39 e
s
5 385 < 0980
§ 3
|'E 38 & nseo
3 :
Lj‘ 3.75 g o
s
37 VID = 1,08V
77 L A ) .0 O 10 ) ) A N I (N oo T 91 - < RSN "S-l Py = B e ff=3 R
0 20 C 20 40 B0 80 100 120 140
Temperature (°C) n 2 3 80 1 140
Temperature (*C)
w—/cc_Good Rising Threshold ~— sssm\/cc Good Falling Threshold — RRY Rising Threshold e s VRRDY Falling Threshold
FOVP Thresholds RUVP Thresholds
OVP Vth Thresholds RUVP Vth Thresholds
500
k] ¥
2 3
2 B
& yom Z1 —
Temperature (°C) Temperature (*C}
i Py e i e iy, —— o
ROVP Thresholds Analog OCP Thresholds

Temperature t"c‘l 1e:‘m perature :cl ' " -
= 12 BTG (524, £24)
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
whR

12 BEiR

TDA38640 @— M%7 THEA. TEERNENER-BERIZERS, S3MAnE 12 v iARRERIENEMEER
L0 IBZZF DDR TEE2RFTEAVEBIEK T, PWM 1THIZSFIEERL 7 B IR ERY OptiMOS™ FET {# TDA38640 /9
—NRSTRRRA R, miRESBERER, FHRRIEEIETTHIE (CoT) ITHA R E Mgt I, L
IR HINAN, 2S4ECE O] 1@ 2 TKERY XDP Designer GUI BRIATE X, HTFHE7EH E1FfE2R T,

12.1 Intel T{EIE

TDA38640 AJ T Intel® VR12. VR 12.5. VR13. VR14. IMPVP8 i&11#1 DDR 1Zfi&28, MEEX¥kLEE
(BOM) HITEKIEN, 7 MTP FIEEFAEMET, HEECESIHFEH. vID RIMEMAEXINEE, XK
REEFE 7 o EhEdE], FERR T BEEMEEAR PWM ITHIZZHNEE,

12.2 PMBUS T{EI&ER

TDA38640 BJ7£ PMBUS 2 FEA. FRFERVET(A@Id F 1788 0x44[15] 7 MTP BY GUI A%, 1E PMBUS 18
T, HEEBER PMBUS VOUT_COMMAND #<{ZHl, VOUT_COMMAND S¥#FZFE[IREH 0.625 mV/lsb.
0.977 mV/Isb. 1.953 mV/Isb 8% 3.906 mV/Isb, %t DAC 2 1.25 mV/Isb. FAF AL AL & K3 T 9 PR
HITHIZ. FTEXZIFW PVMBUS S REEINIRIBEESUNER 20, EZEE, BERNEAEIL
AN_2203_PL12_2204_184108,

12.3 SRmIETFIESR

ZRIRIETZNESE (MTP) 12828 MARE, LEKN, MTP ABHIEHIIR(ES1EeeT, HEEHiziTaIAEL,
MTP ARIFEIRITHA#EFEIIEFHITEH . RN, HSBEIBIFATTRE (CRC) KMEIIIE
MTP B2 M, NSRBI CRC iR, IEHIBSIETLEBE,

TDA38640-xxxx iR 5 MMFHNEEREFEEERSF[MSH, IR, WESTHENBMBE. SER
BOEIN AR, XAKRTE TR Tast. kI, TDA38640 EAUMEZEGR (§% 5 MELEM) B
B, FHIR#E SM-ADDR/PROG 5|l _ERIEEPEEMIEFT (0x00[13:8]) TELEB/EBENEFE—ME—RIX M,
EEERMETHY CNFG R E—LFFER, RAFAPKEZEGIESR (F1F8 0x0000[13:8]) MZEKRE
BEXHHREGER (F1F88 0x0000[3:0]) o

TDA38640-xxxx FERNMEREEXHF THARE—NAMINRIERS 16 Ko XIMITIENIEELRIZHAIE
BT R CRRIZE RS FRTTH. I, TDA3g640 EAITFIMEZEGREEXH, ZEGEEXHRS
AL 5 P WTFERARESZEGREENNA, RUKBEILERNEHRES, HFERCRESIT
HITRIZ. £ 5 BRSERIFEZSMGE, TBERRERGREIERR.

FAF T3R5 RIFRE R RERY 12C Mitillt, AP MIER T FSRRTEMXIMTIF, XFEEBEIRL 0x42[6] %A 1
SRE5F3 SM_ADDR/PROG 5 |BlgV it Ri&ThEE. Hitt, 12C RFUEMMUEEF7E2S 0x40[14:8]F0 PMBus BY 0x40[6:0]%F
RRBUENERMMIL, EXFERT, SM_ADDR/PROG R[F ERRRAFAR—NARZFEHEE 4N
PROG 5B, 5180, S4F 14h B9BRY 7 i1 12C #itlk, F7F23 0x40[14:8] RIZE A 14h, EFERMMUEIEZ
M ERERTESS 0x40 FRYERMIEHII_E SM_ADDR/PROG SIRIEEMREIEE., W%k 13 Fin, SIHIECE

Final Datasheet 26 0of 71 V2.8
2023-10-25



o~ _.
TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

B

PRI T N AR RIZEE o

12.4 =20 ol

BirEE (B viD MfiaFs (F) EX) SESBMMLERE (ZERN) ZENEERTEIRERE.
IREBERSEE. SfHFE ADC #HITHFHME, JUBEERKSB IRV BNSINEEIFIThEE. SMIFR
Y BB [ R ERBVIR mANRIZ IR L M I, LUREIFRERIEE,

A TIRTF 2.56 V - 3.04 V BRI EBE, FE—MMERIGEBEMLS, 234FEIE VOUT_SCALE_LOOP
12 BRTIET. RIGEBEXAETFH/NTF 500 Q HBEEFEEN 499 Q, E%) o Mo, BE 12 B9
VOUT_SCALE_LOOP A SEI™A&IATS, BIfE 0 ERITURERE EHEBE—1 31kQ (ARER 1% ) MEBFE, X
*MEIEINFI I (AFE) BBERPEHTIE A AVIRE,

12.5 VID fi#t5 23

VID fRIS3SHEWERE cPU B9 VID 15, HIEHEEEAME VID BERMARIBIE, 8 fi VID [XEXZHF Intel®
VR13. VR14, Ltoh, RIBAFIEEMMNID, FAFIEERIE 5 mV B 10 mV VID £,

12.6 12C & PMBus [

12C 8% PMBus #Z T 5 TDA38640 115, XML BITIEOHANFMIEES AN, EITRESE 1 MHz
BRI AISESIIE & Fifn, BFERENBITETESHN. RETLBETH LIEZKMETZESS (MTP)
HITRIE, UFEMHIEITSE

NHREZE EZIHRIETT, TDA38640 RYEMINRRIZE] MTP 1, 2SFAVME— Mttt 223 S 1Fes T
RUEHIEIN E SM_ARR/PROG S|HIFEMmEZEE EUATEZERIZSIMAEIRE) NAEG, F—HEEE
BEME 12¢ HuHRIERIEMNIEFFESH, H@ET USER ZBBI—MMIZ2A SM_ADDR/PROG 5|HI{RIZIhEE,

NRIPEFPEEMER, 12C EOREENERIGRIEER 16 (IRHERIUE. BRIAFEES RPN
RIFIEDL tEIh, EE—FRARITFMNENFEFSRREEERENIER.

FIFESIEER 20 89 PMBus 8598, BILUEIE MFR_REG_ACCESS(DOh) PMBus 85< 3579 PMBus 1728

(I2C HF23) . EZERI1FSIR PMBus 2315, 1§ PMBus Etlit (0x40[6:0]) & AZIGEEA PMBus 1%
O, WRIE 12¢ BEiEF1FE 0x40[14:81iIK B H 0, |[/HIERFENMIXER, NG EHRE AL
(0x00 ZE 0x07) . Ox08. OxOc. 0x28. 0x37. O0x61l. (0x78 ZE Ox7F) ., ZMU THFABEFEFSIIZ
i2c_pmb_addr_lock E 728 0xD4[2] HRIF. EXHFERMHFENEZLEE, BERNABAEIL
AN_2203_PL12_2204 210835,

12.7 ZL7%)& XDP Designer GUI

Z K& XDP Designer GUI Aigit ARIRMH T 2EAVILITIFE, SFRNEE. BHIEE. &

PMBus [0 SVID &8, FIAXLETR, &it AGALUISIEMISE S ESEM BT AR R
BCEi%E. XDP Designer GUI BIXYiaItH EBEIRA IR, WABRMINE, KX, RENBEEXESH
HITEEIKIT SR, B 13 1B 14 R 7T GUl E’JI%ELX&T—E‘ﬁ_JﬁE%*ﬂ@DE’JIQ'L‘I‘IEO GUI 1ER
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TDA38640 OptiMOS iPOL |nf|neon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
whR

Toolbox TEM—ERS, AIME KEMILE FE,

@ Search Q ds [=] pvB Aavs 2 Fw DU oTP A B & & 4@6

23 Status  Part Number PMBus 12c Rev.

- [DAESI0RE “

DeleteDevice  Add Offline Device ~ ScanBus  Load Config  Save Config

Loop u

f
Loop A - Controller Settings

Product 1D

Basic Settings
Operation Mode

Protocol ID

Telemetry Disabled

- 4 " Switching Frequency
Current device is offline.

VID Offset

VID Fine offset

\
\
I
Loadline lo = ‘ ma
\
\

Address Settings

Base 12C Address ‘ o0

Base PMBus Address ‘ 0x0 +]
Additional Settings

Force CCM Mode DEM 1@ FCCM

Internal 5V LDO Mode

Ext5Vcc ¥ IntLDO h

;
& 13 TDA38640 7EE £ 153\ TiE1THY XDP Designer GUI =R E & E

infineon  searh a b Eoevsas @ owoou o X B S (0@
< socctosummary o0
# rmuns«lal:m-w e : °

FAVORITES *
Loop A-Input Telametry Setup &

P Tuning Design Tools

@ toopA:vout=0v|lout=0a
&
@

Device Communication -
= Full Scale Values VR14 Scaling Factors _
Telemetry - Inked SVID Seltings
@ Maximum Input Power (2Eh) 0 [=]l#]|w Input Current 1A/bit
Device Settings -

Input, Output Power

Output Current

Read  Write

Loop A - Intel SVID Registers

Code Hex Value

Telemetry Disabled

=] 14 TDA38640 £ £ 1\, TiE1THS XDP Designer GUI iZit TE&HE
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

B

12.8 miz

1%it5emifS, XDP Designer GUI 4 B— N ERE X1, XLERRE XA LUREMNME,. ROERBINEREIET
FEA b BB R AT N A B S H XS 23 H 1 TRTZE. 1FIB1B SR RIZIER AN_2204_PL12_2204_185449,

12.9 SEAY ST

BT{ERR PMBus F3 S fES (WNK 20F7iR ) 3418] TDA38640, BIIREY VR RARLAPRE, SIEMNEE.
HHEBE. WANBHER. MANBEIRUNRERBRIGEE,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TFIRE

13 TEIRIE

13.1 TEET

TDA38640 AIRIEA PR TIER N AT HINGE, MME— 28I BF 2, MIAFEST BoM i#
TERENR. XAKYERE T AP BIEIT AR _EradaE) (TTM).

[FE VTP RHITHRIERE, MmetT2EESMIFRIIINE. RINEENX 10 Fim. AJARHE 12C
FFE8 0x44[12:8] IEFIRI, XB—MHIN id FFEE, BT RSB FERRY Intel R

& 10 Rk

Mode Description

VR14 Intel® VR14 (Selected via MTP)
VR13 Intel® VR13 (Selected via MTP)
VR12.X Intel® VR12.X (Selected via MTP)
13.2 g LB

—HB Ve &F 3.6 VEVHIE, TDA38640 BNRJFIRIBIS, —BERFERESSHim, ssFBIHABARX. 1RIE Vcc &
HIMNRIRELE2E A RS LDO, #EFR _EBIRFINE 15 Fimo

Device Startup with Internal LDO

Pre-Bias

|
PVIN

|
Int. LDO

Enable

Device Startup with External Vcc (Case 1) Device Startup with External Vcc (Case 2)
Pre-Bias Pre-Bias
I I
PVIN Ext. Vcc
I
Ext. Vcc PVIN
Enable Enable

15 wInmERNZF LBFS,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TFIRE

13.3 iR ERTh
TDA38640 BENSEEHEITRZ RIS, TIASS ML BERSMT, SSaH% 0.5V FREET,
FREREERE:

o BEIFFINETRERE 15 FRBIRE.
o NEEEXMHTRA "RLARGEEN XFRINEI "That (FFEEE oxeC HEIREN 0xF240) o

NFFRE>0.5V, BERRERCZ.

13.4 REBEEZ (LDO) :R[ESS

TDA38640 £ERL T1REZE LDO f2[E28, NAZPEBEERIBHBELE., = Vcc UVLO BEhFEMFERERES
FEaeEER, REHFEYIEEN. HEAREE LDO HITEMEITH, PVIN TERERF Y LDO HEIRAYE Ao
AT TE LDO ITHEGFE, IR RE BEZEREE vCC/LDO 3, 1k, IS 0x64[3] IRE N 1,
PG FAMER LDO #21F, 16 BT VCC/LDO #0 PVIN S| IRY AT REER &,

Pvin _Pvin Ext Vcc
I
l PVin = PVin
- VCC/VDRV_‘—J VCC/VDRYV|
TDA38640 2.2uF ~10uF TDA38640 10uF
PGND% PGNDH
Single rail operation with the internal LDO Use an external VCC

16 fERMAIER LDO TEYMER vee IYBRE,

13.5 PRIRIEE F@EBT Bl

TDA38640 XL HERVIREIEE F@AYIE] (COT) =H, ARHIRENNHBSIIN. RFNELHETHEX
FRERB/IGITTIEE, PR coT FHIKREEE vo S—TEEREFIRESHRRBEHRITILR. =
Vou BEEIZES LATES, PWM ESHEMA, &l FET UEESENEFR. KREEBRREMRIRE
BAREFE, ZMASE Vout SSEZHBEFITILR, S1F4H COT ITHIBLL, HRE COT IEHRKIES
T B ERIETIEES .

13.6 fE8E (EN) S|

EN 5|BZHl TDA38640 BYFF/KIRZS. = VCC/LDO EBEFZE VCC_UVLO_Start HEL LMY, HEIFSIBE.
% VCC BBEFEZE VCC_UVLO_Stop LA FHFAZE VCC_UVLO_Start FEL LB, FEELIHR EN BE, LUBIHE
hFE 5o

EN SIIEMEES . EP=FIE 17 Fir . F—MHEEERIBEEES. F_MAENRER
@i EPE 53 E 2R Reni F1 Reny M PVin BBEIR1SFREE S, F=ZMECERR EN BIZEES PVIN 5[, X
EFEERNNAFIEEER, FOMEE 28T PMBus 21728 0x204[7:0], FIFA PMBus ZERHI1TIE
#llo TDA38640 FF§ PMBus ON_OFF_CONFIG s S1R1Ean<. ZF1EE30x202[7:0], LA FAITHIFEARE,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TFIRE

BEXMSI, AITERBMHERE S EREZ BRI LRk, BZIERIES N PMBUs A%

AN_2203_PL12_2204_184108,

NRAGER, ENSIHIARE 6. SEAEBBAEE— 1 MQ B FHIERH,

le_ PVin PVin
PVin] j‘: PVinl i PVinl i
Vee/Vdry| - REN1§ vee/vr TT Vec/Vdry| —_|7
—_ En 1 En En
[—="— TDA38640 I ToAsseso | T TDA38640 [
= RENzi> )
Configuration 1 Configuration 2 Configuration 3
En = an external logic signal En=—REN2 o py
REN1TREN2 n

17 fEREECE

13.7 FF X 50ZFF FccM/DEM TEIRT

TDA38640 R TIERT . BFEL T\ (FCCM) IR E(FEIRT (DEM). f#F FCCM BY, TDA38640 &
KENRTEEFRIRESTIE, AXMEANBEERE, HitHHBESURE/N. £ DEM F, HEBREREL
FER, BF FET 2XF, MMEERFXNE, REREHABNIUE, EEHIBERT, FccM M DEMBIE
FIVHEE, BILEIEAL 0x5A [1] ERTEEI, Z0IA 1 6, S[¥HWRIEN FCCM B2, Z108 0 B, 284
RIZH DEM IR, FEFIENE, THERIANSERERREN. NFNHHEE, FSEB/IFENFH VCCE
Eo

EIL A 12C ZeBR4m4E PMBus 21758 0x266[16:0], TDA38640 AJ1R{HEM 400 kHz B 2 MHz (RE1FE 1600 kHz)
BI\ DRI RIEFF RN foo WRIBFMER f., TDA38640 BIALETER PV, 1 V, & BARN FOFEE FET SiEATa],
WM

ooV 1
o PVin % E
Hep £, AFRERFXIME, TIEHAE], TDA38640 RUSIE PV, F Vo, H BnhiFEE BT LUFRIFTIER
fao PEETAEAVIEM, FXRIARLIEM, LIAMBEINRGE. AL, TDA38640 BEFREIEREFRIMEK,

WNFEINEFHY TON/MODE ERE, FEEEIF EN 3¢ VCC BE,

{£F FREQUENCY_SWITCH PMBus i<, FFXIIZEAITE 400 kHz 2 2 MHz Z[84RiE, F#H 200Hz
(1600Hz BRIM) o

13.8 Intel IR,

Y EBERFYEEIE vBOOT IRBAKTF o0V i, mEBES EAZERENFIEE, HilES VRRDY, Z
VBOOT HYEIEZERIE VID_FAST/VID_SLOW #p S #{THRIZ.
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TFIREE

R Vboot=0V, M VR BEREF OV, 7£ CPU ML L VID S ZRIASHITHEE. £ VRI3ERT, —
BERBRERITFHITSVID BSH Vboot=0V, SV_ALERT# B his,

13.8.1 Intel FEIEI

TDA38640 Vboot EBEBI{E MTP F5Z24RIE, 1A% Intel VID RAPIEERERE, R 11K 12 PRERT 5mv
#1 10 mV VID Z&EY Intel VID 3o

13.8.2 Intel SVID 2 [

TDA38640 LM T 2L FHR Intel® VR 13, VR12. VR 12.5 F VR14 1T VID (SVID) £, X2 Intel IS & VR
ZIEIMY 3 43E 0O, BetEh. HIEM alert# BN,

TDA38640 1R4E Intel MARKIM TFRBE L ERY SVID FiF2sMan <o X FFMERY Intel 230, TDA38640 IFKIM T
KEBDEEM SIS 7R, RERDEEISN, Intel CPU BEISISTIFEIRS TDA38640 FTIR{HAVERININEE, MM
f&€ Intel® VR 14/13/12/12.5CPU BB TS5 LLAYRE IR M FH MU EINZE,

TDA38640 Y SVID 3tILEAIA D 0, BILITE MTP REHMIZ, MtitBiE THRERT Bt B IMNE &
TEAAESRAT MTP 4RI :

# unlock the address register to write, then lock
Set Address lock bit=0
Write new SVID address

13.8.3 All Call £ #5F
TDA38640 & PMIFEREY All Call IR T AR ELE :

OE A1 OF,
X OEo
X OF,
7 All Call

TDA38640 RIERE 9 CPUBI VR (£A All Call oF) EX7Ffi&E28AI VR (A All Call OF)

13.8.4 VR13 T{EHER

VR 13 {RILA@E MTP fiI (0x44[12:8]) #1Ti%#E, VR 13 R FTHBEIEREEEB T FesPECE, £ VR 13
WX, BoiBERZsmv k10 myv T#ECE,

13.8.5 VR14 TFIET

VR 14 #RILEHEE MTP i (0x44[12:8]) #H1TiEF. VR 14 R THEIEBEEBIEFFESTEE, 7 VR 14
BT, BoiEERIRS5mV L 10mV FH#HEE,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TERE
13.8.6 RETES

TDA38640 S2#% SVID Set WP 8%, mli@FrEEARMUISEFREHAI VID B, LA IEE A H Set WP s HY,
\45* Eﬁgﬁ_ﬁiﬁgﬁfxgéu WP HESBFREBNENITSERE. TISELERz THIE, FiESIMEIRE
EMBFEIRESHEE

&1 Intel 5SmVVID & (VR14 fl VR13)
VID Voltage |VID Voltage |VID Voltage |VID Voltage |VID Voltage
(Hex) | (v) (Hex) | (v) (Hex) | (v) (Hex) | (v) (Hex) | (v)
FF 1.52 DA 1.335 B5 1.15 90 0.965 6B 0.78
FE 1.515 D9 1.33 B4 1.145 8F 0.96 6A 0.775
FD 151 D8 1.325 B3 1.14 8E 0.955 69 0.77
FC 1.505 D7 1.32 B2 1.135 8D 0.95 68 0.765
FB 15 D6 1.315 Bl 1.13 8C 0.945 67 0.76
FA 1.495 D5 131 BO 1.125 8B 0.94 66 0.755
F9 149 D4 1.305 AF 1.12 8A 0.935 65 0.75
F8 1.485 D3 1.3 AE 1.115 89 0.93 64 0.745
F7 148 D2 1.295 AD 111 88 0.925 63 0.74
F6 1.475 D1 1.29 AC 1.105 87 0.92 62 0.735
F5 147 DO 1.285 AB 11 86 0.915 61 0.73
F4 1.465 CF 1.28 AA 1.095 85 0.91 60 0.725
F3 1.46 CE 1.275 A9 1.09 84 0.905 5F 0.72
F2 1.455 CD 1.27 A8 1.085 83 0.9 5E 0.715
F1 145 CC 1.265 A7 1.08 82 0.895 5D 0.71
FO 1.445 CB 1.26 A6 1.075 81 0.89 5C 0.705
EF 1.44 CA 1.255 A5 1.07 80 0.885 5B 0.7
EE 1.435 C9 1.25 A4 1.065 TF 0.88 5A 0.695
ED 143 C8 1.245 A3 1.06 TE 0.875 59 0.69
EC 1.425 c7 1.24 A2 1.055 7D 0.87 58 0.685
EB 142 C6 1.235 Al 1.05 7C 0.865 57 0.68
EA 1.415 C5 1.23 A0 1.045 7B 0.86 56 0.675
ES 141 C4 1.225 9F 1.04 TA 0.855 55 0.67
E8 1.405 c3 122 9E 1.035 79 0.85 54 0.665
E7 14 C2 1.215 9D 1.03 78 0.845 53 0.66
E6 1.395 C1 121 9C 1.025 7 0.84 52 0.655
E5 1.39 co 1.205 9B 1.02 76 0.835 51 0.65
E4 1.385 BF 1.2 9A 1.015 75 0.83 50 0.645
E3 1.38 BE 1.195 99 1.01 74 0.825 4F 0.64
E2 1.375 BD 1.19 98 1.005 73 0.82 4E 0.635
El 1.37 BC 1.185 97 1 72 0.815 4D 0.63
EO 1.365 BB 1.18 96 0.995 71 0.81 4C 0.625
DF 1.36 BA 1.175 95 0.99 70 0.805 4B 0.62
DE 1.355 B9 1.17 94 0.985 6F 0.8 4A 0.615
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
TFIRE
VID Voltage |VID Voltage |VID Voltage |VID Voltage |VID Voltage
(Hex) (V) (Hex) (V) (Hex) | (V) (Hex) (v) (Hex) (v)
DD 1.35 B8 1.165 93 0.98 6E 0.795 49 0.61
DC 1.345 B7 1.16 92 0.975 6D 0.79 48 0.605
DB 1.34 B6 1.155 91 0.97 6C 0.785 47 0.6
46 0.595 37 0.52 28 0.445 19 0.37 0A 0.295
45 0.59 36 0.515 27 0.44 18 0.365 09 0.29
44 0.585 35 0.51 26 0.435 17 0.36 08 0.285
43 0.58 34 0.505 25 0.43 16 0.355 o7 0.28
42 0.575 33 0.5 24 0.425 15 0.35 06 0.275
41 0.57 32 0.495 23 0.42 14 0.345 05 0.27
40 0.565 31 0.49 22 0.415 13 0.34 04 0.265
3F 0.56 30 0.485 21 0.41 12 0.335 03 0.26
3E 0.555 2F 0.48 20 0.405 11 0.33 02 0.255
3D 0.55 2E 0.475 1F 0.4 10 0.325 01 0.25
3C 0.545 2D 0.47 1E 0.395 OF 0.32 00 0
3B 0.54 2C 0.465 1D 0.39 OE 0.315
3A 0.535 2B 0.46 1C 0.385 0D 0.31
39 0.53 2A 0.455 1B 0.38 oC 0.305
38 0.525 29 0.45 1A 0.375 0B 0.3
F12 Intel 10mVVID 3R (VR14 #l VR13)
VID Voltage VID Voltage vID Voltage |vID Voltage |vID Voltage
(Hex) (V) (Hex) (V) (Hex)  |(V) (Hex)  |(V) (Hex) [ (V)
FF 3.04 DC 2.69 B9 2.34 96 1.99 73 1.64
FE 3.03 DB 2.68 B8 233 95 1.98 72 1.63
FD 3.02 DA 2.67 B7 2.32 94 1.97 71 1.62
FC 3.01 D9 2.66 B6 231 93 1.96 70 161
FB 3.00 D8 2.65 B5 2.30 92 1.95 6F 1.60
FA 2.99 D7 2.64 B4 2.29 91 1.94 6E 1.59
F9 2.98 D6 2.63 B3 2.28 90 1.93 6D 1.58
F8 2.97 D5 2.62 B2 2.27 8F 1.92 6C 1.57
F7 2.96 D4 2.61 Bl 2.26 8E 191 6B 1.56
F6 2.95 D3 2.60 BO 2.25 8D 1.90 6A 1.55
F5 2.94 D2 2.59 AF 2.24 8C 1.89 69 1.54
F4 2.93 D1 2.58 AE 2.23 8B 1.88 68 1.53
F3 2.92 DO 2.57 AD 2.22 8A 1.87 67 1.52
F2 291 CF 2.56 AC 2.21 89 1.86 66 1.51
F1 2.90 CE 2.55 AB 2.20 88 1.85 65 1.50
FO 2.89 CD 2.54 AA 2.19 87 1.84 64 1.49
EF 2.88 CC 2.53 A9 2.18 86 183 63 148
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TDA38640 OptiMOS iPOL ‘ |nf|ne0n

40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TEIREE

VID Voltage VID Voltage vID Voltage |vID Voltage |vID Voltage

(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)

EE 2.87 CB 2.52 A8 2.17 85 1.82 62 1.47
ED 2.86 CA 2.51 AT 2.16 84 181 61 1.46
EC 2.85 C9 2.50 A6 2.15 83 1.80 60 145
EB 2.84 C8 2.49 A5 2.14 82 1.79 5F 1.44
EA 2.83 C7 2.48 A4 2.13 81 1.78 5E 143
ES 2.82 C6 2.47 A3 2.12 80 177 5D 1.42
E8 2.81 C5 2.46 A2 211 TF 1.76 5C 141
E7 2.80 C4 2.45 Al 2.10 TE 1.75 5B 1.40
E6 2.79 C3 2.44 A0 2.09 7D 1.74 5A 1.39
E5 2.78 C2 2.43 oF 2.08 7C 1.73 59 1.38
E4 2.77 C1 2.42 9E 2.07 7B 1.72 58 1.37
E3 2.76 Co 241 9D 2.06 TA 171 57 1.36
E2 2.75 BF 2.40 9C 2.05 79 1.70 56 1.35
El 2.74 BE 2.39 9B 2.04 78 1.69 55 1.34
EO 2.73 BD 2.38 9A 2.03 77 1.68 54 1.33
DF 2.72 BC 2.37 99 2.02 76 1.67 53 1.32
DE 2.71 BB 2.36 98 2.01 75 1.66 52 131
DD 2.70 BA 2.35 97 2.00 74 1.65 51 1.30
50 1.29 3E 111 2C 0.93 1A 0.75 08 0.57
4F 1.28 3D 1.10 2B 0.92 19 0.74 07 0.56
4E 1.27 3C 1.09 2A 0.91 18 0.73 06 0.55
4D 1.26 3B 1.08 29 0.90 17 0.72 05 0.54
4C 1.25 3A 1.07 28 0.89 16 0.71 04 0.53
4B 1.24 39 1.06 27 0.88 15 0.70 03 0.52
4A 1.23 38 1.05 26 0.87 14 0.69 02 0.51
49 1.22 37 1.04 25 0.86 13 0.68 01 0.50
48 1.21 36 1.03 24 0.85 12 0.67 00 0
47 1.20 35 1.02 23 0.84 11 0.66
46 1.19 34 1.01 22 0.83 10 0.65

13.9  #wiE5|H) (SM_ADDR/PROG)

%5 | _E Vgt B fRBE AT IR B EEAY 12C MR E, WraIfE LEBEAEBIM OTP Ay 5 MNEJREECE X4
FEIRECE . 0K 13 F7~, SM_ADDR 5|iIR#EZEIEZE] SM_ADDR/PROG 5|HIBVEERIEERIZ =2, PROG
IHEERIERII TR 13 Fimmo T EAEEZEGRIZNNE, BHREARE, EZEEIBESNE 12.3

—+—
Tlo

360f71 V28
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TFIREE
+&13 SM_ADDR/PROG 5|H)7E I E 0 LECE 0 FHHRRVELE &

Resistor to . . SM_ADDR Functionality: Programmability Access for
GND (kQ) PROG Functionality | Offset from the Base Multi-image config file
Address
SHORT CONFIGO 0
5.62 CONFIG1 1
9.53 CONFIG2 2
14 CONFIG3 3
21 CONFIG4 4
30.1 CONFIG5 5
36.5 CONFIG6 6
Please refer to Section 12.3
43.2 CONFIGY ! for more details on single
511 CONFIG8 8 image and multi-image
61.9 CONFIGY 9 programming
75 CONFIG10 10
88.7 CONFIG11 11
105 CONFIG12 12
127 CONFIG13 13
150 CONFIG14 14
FLOAT CONFIG15 15

13.10 IBEh

MBHIHEEME X N FF SVID BIEEnhas<, HA SetVID_Slow (0x44[1:0]) 1 SetVID_Fast (0x46[15:12])
AT BB FEIZE I VID,

13.11 faE%

TDA38640 R F Lk, FIBIREFTEFSRHITIRE, THRIMNBTTEH. A VOUT_DROOP &<
0x250[15:0] BIXF faFLRHIT 0 & 10 mQ HRIZE, IPFEN 19.53 pQ. VOUT_DROOP KIEIEM 73 ¥R A]
B2 EF loadline_range_sel 0x6A [6] TUIZANEI 0 & 50 mQ, ¥R 100 pQo. Utsh, MENHENF
ot AEE B 1728 0x6A [3:0] BY 4 i LA 30 kHz AL M 30 kHz Bl 500 kHz I 1THRIZ.

13.12 M BEZESEN

TDA38640 VSEN #1 VRTN 5|fIBSiEEAHMIINmE RS £, MUIRHEAESHEEINGIENNEEED I
EERERN, RIZE coT FHIFMEHBESSES T NERIRESHNIKRRBEHITILR. &H Vout BIERTF
ZIESH, PWM ES#it%, F=i FET UEESENEIFE. KEBERABMEIZEBRKRIZITE,
ZIARZE Vout 55 F BEFHITLLIR. 0E 18FfxR , HHMS|H VOSENP #1 VOSENM E5HiH B R ERE
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

TYEEE
Vo
TDA38640 = -
VOSENP
VOSENM
& 18 B B R 4

13.13 %I\ BB 7R

TDA38640 A] LUERACREENNEENERNER, fM/EREMEMNTETERMANER. WNBRQN
W R Z7728 iin_sense_mode 1THl, EMIEK 14,

xR14 ZF 7528 iin_sense_mode %I,

Value Mode

3,2 Calculated and external resistor sense
1 External resistor sense

0 Calculated

"THRBANRAGEE" ARIERTELMBARR, AATHESHENHmHER. BEBE. BB
EMBKPEENE, RETEFEREADTEE. IINSEN SRR S EFIMNI TR M, MTfE 1k BRIk
mE. HEBHPERIZINEEFITHNERCNEY, BINFFSS iin_sense_mode BN 1, BEEE—
M AP EERZAIZINGE, F1FESiin_sense_mode MIZE N 0o

B 1728 iin_rsense_value ITHIBA FHRMBIINZBBEE, Ltbsh, AP IERI 581 iin_offset_user
(0x66[13:8]) # iin_gain_user (0x66[7:4]) 17 a5 i1 TRIZFIIL AL 1E

+& 15 245 T iin_rsense_value (0x66[3:0]) B B] FHRYSMIFEB PR (B,
19 /R 7 EEY S AR chai N\ BB ARG T B 188 FE 1Y AR BB BK
& 15 7728 iin_rsense_value R A] FHAVYMEREI B2 7k I HB BH

Value Threshold Value Threshold
11-15 10 mQ 5 4 mQ
10 9ImQ 4 3mQ
8 mQ 3 2mQ
7mQ 2 1mQ
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TDA38640 OptiMOS iPOL

40A Single-voltage Synchronous Buck Regulator with SVID and 12C

(infineon

TR
Value Threshold Value Threshold
7 6 mQ 1 0.5mQ
6 5mQ 0 0.2mQ
Input Voltage
12V
VINSENP
Rsense
VINSENM
To DIMM
TDA38640

&l 19 {ERIMEB S T as L M N\ BB

13.14

CAT_FAULT# 1 VRRDY

TDA38640 3% CAT_FAULT ILhRE, XE—

BTG, EREPRAL
160 VR14 PWM SXIFIHZIHREM 7 1t —

JEHAE S il CAT_FAULT#.

VRRDY 1B F Intel BY PGOOD, Intel VR14 PWM X {EIFHEN T 1=

NERIMIIPETER, FREEa] LAFIFERKEX
BE 3.3 Vo REMMERN, ZEBTERS
HEXo CAT_FAULT# 7Z B ahHRiE| ASfE R mkiiR. BEEER
SMEB Vee BYE{iL CAT_FAULTH#, #7008 PVIN B3R E 4.0v LAF. Xt-F{ERASEE LDO HIEh,

SHESHFE. ER

gp—_—

173l)o

CAT_FAULT
SHWALE. ARAFMFREK

EFE—1 PVIN

— Rtk

EHIZE 33V, HEBEFFIBEEE VBOOT IKEAKTF oV i, HHBEEE EAZERENEBE, Hiis

VRRDY,
x 16 VRRDY #1 CAT_FAULT# X & & 905 7

Type of Fault VRRDY Pin Functionality Eﬁ:::::'ap::: y Device Behavior after event
ovP This pin is de-asserted This pin is asserted Latched Shutdown

OCP This pin is de-asserted This pin is asserted Latched Shutdown

UvpP This pin is de-asserted This pin is asserted Latched Shutdown

Boot UVLO This pin is de-asserted This pin is asserted Latched Shutdown

Vcc UVLO This pin is de-asserted This pin is asserted Latched Shutdown

OTP This pin is de-asserted This pin is asserted Latched Shutdown
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TDA38640 OptiMOS iPOL ‘ Inf"]eon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
R RIP

14 B PEMRIF

14.1 I fRP (oCP)

TDA38640 E B LR OCP 1R#F. 1= OCP (AOCP) #1%X= OCP (DOCP), AOCP EEIRFIEF A EHEKIEHE
7, TN DOCP MEFIFHEMEE. AOCP B—MIRERMPEMLE, Ni&E AL & EHIERE,

% FEARYERED FET RDS(on) LA NEINBESEERZIEER. B EIRNE, ADC BEERNTHYRRZKE
RMFL, HARERATREERRS,

337 (0C) PR LRIF BB ER L EFAAZ MOSFET BY RDS(on)RRIZNEINEE; R, FRIPHGIKERELLRES
ReNERES ST RBMEHRITIR, MAKRBT ADC SHRERER. RATEXRAREREEMZER,
HRE R 5[ED MOSFET BY RDS(on) . Ak, ERBFEBEETEECERN/LFREFE,

AT LUE S HFE2SMRET B =M (aocp_thresh_sel [0:2]) /17 TDA38640 AOCP, #%= OCP (DOCP) i&@id
PMBus Z7728 IOUT_OC_FAULT_LIMIT 121, MSZE IOUT_OC_FAULT_RESPONSE JRXE. BIFARIMmENE
fEXBr. FJid 6 AHBENLIREIZE I, WEISREI7E PMBus BY STATUS_IOUT HFEeHESE,

AOCP NMIEMRBTHAIEEIiz1T (81E FCCM # DEM &) HRlE]EA. Lt AOCP BY, {KiZ MOSFET ¥
EFRREHRLREFRIFSE, BT RNSBOPIERZEE, UAFBERESURKREZ Badhksd) .
WNRTE PWM BKARBY_EFBHME] AOCP 4, SIOMEHELETE, BoRiEsBkd,

WMRERIET AOCP HIE, NEIWEHRERZER, 10 iHEEATITEL 10 X AOCP B, ATAEFRE
EESURITRIEMN, HEEEIESELRE 3 XIE oCP BHHFENL, HHEARLEEERS S, B1R, B
B BT COT A RINERFER, 20 22— AOCP MRz =1,

ZEHR OCP MR /A TDA38640 HEIZERIKEMRENR, MBS REREM. WHEEERMNE
HEASFMEEIEIER AOCP, EREMNTHRHBEET, RealEEERKRaSNmE BRI ST
BEnhEffi & AOCP, RZIZHN TON_RISE BYjalgm/ M s BB, LB iR & AOCP,

HEN BESTHEER, AOCP #E, £ AOCP H4HAE], BRERAERESLE AOCP [REHITHAT, B
7£ AOCP BRIV E— X EHIAN, BEERNAETERIRET AOCP BB, FEIENE, BRIFHE
HEBEERZXEEXRERP (UVP) BIELUTHALL uvP, TN AOCP EHFEIE VRRDY 5SHIK. & 20
W E R T mAZIE R,
OCP [REL T HAME, HNAREERERAE TITE:

Ai;

Lout ocp = Iuim + >

EEP . |out_OCP =AOCP E;K[Eﬁlﬁjﬁggﬁﬂjgiﬁ EE:i)illxao lum =AOCP ﬁE'fE) Eﬂ EEE.Y\’ EEi}iIEE,‘J%{EO
AiL = IE{EBERSUR B IR,

JIBESRTE AOCP S HAIE) I FE /R ERIEA, BINSK A LA™ AR /KA E BB X2 AV 1B B R B E (Eo

Isat 2 ILIM_max + AiL
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

BN fRIP
EEP : |sat%%@%§’£@,*n EE:i)illia) |LIM_max% AOCP ﬁEfgﬁgﬂ%*%m%o

AOCP Tripped
___________________________ Current
Il | imi
Inductor L | UVP Limit
Current : : : shutdown
Il |
Lo i
R N
HDrv : :
I |
| | ]
Il |
I |
LDrv — 110 ; 1]
I
I
|
PGood :
|
|
|
|
! |
VO g :-“ :‘/, UVP
PGood Turn-off ¥ | l----- Threshold
Threshold
20 AOCP M BB

14.2 it X EfRIF (UvP)

TDA38640 UVP M @ — NHEXIRE, AIEEN 50 mv E 400 mv, $#HA 50 mv, [REES
VOUT_UV_FAULT_LIMIT PMBus &5 < #1T4R12, MREIT VOUT_UV_FAULT_RESPONSE &5 #1T4R1E. ILIh,
R LGBREIpRERAEMFTEIFRN 2¢ FF:E, WEHHH up REHITEHEEZ. uvp HEELD
relative_uvp_thresh_en (0x5E [15]) fii/2H, EBFi&@id relative_uvp_thresh [2:0] (Ox5E [10:8]) (1K B, ATEEHYMM
NEZBE., XEFLREIR, BI{EA disable_relative_UVP(0x60[14]) 122 FE4ERT UVP,

% UVP BPEM AL A BY, SfA— MRS, SEEAT=F, EFMEA PMBus CLEAR_FAULTS sn < aRR1R
&, HiBITERF Vee 3 EN ESBXBoIEEH. XN EER D MOSFET =&k, HiEdHHIRN
B EB BB PR BRI FET BUR IR E T4 R,

MR IRENER, W—BEfhR uvp i&FE, RIZENEHAFREXWITEE (1 ZEWE 8 2, TN
ZT) , HFREHISENZS. IHTESERE, BRE 250 mv NEEBFRERE, MRBHETZEE,
NEmhEFEs), SUITRBER, BH=SHE (WD MOSFETHA=E) -

TEEBERR (Vboot. DVID AE=F1/aFEME) HAIE], AIERIZ1EE3{1 blank_uv_sel [1:0] fZB& UVP fRiF, &
17 5 T iZ & F 23 ANE T,

r17 & T ZF 7728 blank_uv_sel (0x60[11:10]) 31T H3%ERY UVP $EBS,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
R GRIP

sel Description

3 blank UV faults during DVID up or down (including Vboot)
2 blank UV faults during DVID up (including Vboot)
1
0

blank UV faults during Vboot
no UV fault blanking

14.3 2 [ELRIF (OVP)

OVP MERZ 53 AP ERSY . EIRE OVP (FOVP) FI4EXT OVP (ROVP), [ERE OVP @& B FEsh. FrA DVID #1 EN 1§
AT, ROVP RZIZE{THRIBIMFRE EMIE K. 21 AR T{EA Fovp 1 ROVP BYR I,

FOVP & 8 N ARAIEF (0.8V. 1V, 1.2V, 1.35V. 1.5V, 1.8V, 22V #12.85V) , VOUT_SCALE_LOOP I
1:1 1B 12 B THEBERN 2 &, ©rBEdEEZFFES 0x60 Y fixed_ovp_thresh [2:0] #H1T4RIZ. B
VOUT_OV_FAULT_RESPONSE #<XY OVP HHHMME #1T4RIZ. OVP RIEMUFIL: ZBE. XEi. n (H
PMBus EX) ®EER n (&% 6) R, AEPEHKZEIR, ROVP WREMENFREMIBE, ET
12C Z7F728 relative_ovp_thresh [2:0] (0x5e [14:12]) LA 50 mV AEAIEE R 50 mV E 400 mV, EJLUERBEA
BT 8| E 1728 0x60 BY [13:12] UK ERR OVP tPE, 1¥IBEIES MR 18, fEHH relative_ovp_thresh_en (0x5e
[15]) L A] LA & PMBUs 8<%

+&18 3&3iZ blank_ov_sel(0x60[13:12]) #{THI BT 3% OVP SEES

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

SitfR& FOVP EFEY, OVP IRSHIKIRE, RUAXSE, XXM, MAUFAXKBRSSE, B
Fia BEREZEIRER FOVP ME, AfE, MEBEREEARBEES,

LimH A& ROVP B4AY, VID IRE R LA 30 V/uS IRITERERBE 0V, FHIRE OVP in&. &, MOAX
S, EBFFRXM, XMAFHEKE, BRI VIDIREREXIZH vout F EVIDIRES, WEHMEBFMEH
FXRIBIBEFESBI KM, USHHART VID 8BS, EHEER, mHBERBNERERRTRLEE.
BHBEAMNEmEEBR, XRE 7TERIE VID KEBEIIZEERN, BHBERSHIWARES, ERBLERE,
MRBHERBARES, HHBEEREEEAREMEES,
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
R GRIP

_______________ 4------3:..-5:\. ' P W Sy
p——
I‘ ————————————
[y —— /
4
N/ !
NROVP——T— |/
T — 2
p— — i\ VID / O mEm " s " s =
\ -
K TN /
/ .
ss - s /
. VID L!EVEL
P | mem———— ROVP (Programmable)
I. ------- FOVP (Programmable)
. — — RUVT(ProgrammabIe)
/
Time
21 ovP # RUVP RfIE, EEE Fovp EX{{ ROVP HI1E .

14.4 TR&RF (oTP)

BERIPEER OT_FAULT_LIMIT. OT_WARN_LIMIT #1 OT_FAULT_RESPONSE PMBus FZ28#H{THIZ.
TDA38640 x5 =FhlaL . B8, XKFAMTIREIR, HPERF B

LB REXE OT_FAULT_LIMIT BY, ¥§fi% OTP . AXRIEH=8/, HWHKE, FNKNIEL LDO R
RE. TREXANBERT, BU4=240, EEIAE OT_WARN_LIMIT, WIRIEEBNEI, ssHEETRE
Bt HIFTIRM R, A28 OT_FAULT_LIMIT BRIAIEE H 140°C, #HE7H 20 °Co

14.5 BEIREHMTE (UVLO)

TDA38640 AT i51E M BOOT 5|f1E) PHASE S|BIEVEB[E. #ISR7E PwWM BEEARHNE] uvLo Bah TR E{EE
M, MXTFEHITIHER, HE 10 AENGEMEAHIE, E&ES: 3 MNEESBE A% UVLo BOOT HH (1
PWM BRI ST TEHE) &, TR E. A7 EMFKEE, HEF Vec 3 ENo BEH UVLO MPEMLTF
fail_code_sticky Z 1785+,

14.6  BRAGSIEAT ARG XEET E)

=10 @AY 2151TH] MOSFET Rl ERBHRIEATE, RIZXMTESE2ISESEFHI PWM B ZEI, EXP
FET RS EMNRITIFSMTE], TDA38640 EEZITM XTI EIFNBEEARFTE, HKM ocP HWEY
MOSFET B3,

SHFEBERNETLLRNA, FMEFXMENSENENNATE 7.1 THE/NSFENENEAE, TN,

FERNARAEARESBETHEEF. AIFERUTAXFRRER/ NS ENEERK,

Vo
———— > max spec of T, i
kf:gw X Vin max spec f on(min)

Final Datasheet 43 0of 71 V2.8
2023-10-25



o~ _.
TDA38640 OptiMOS iPOL ‘ Inf"]eon
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R GRIP

HAp, f.ZFFENFXRIAR, kBAXMENTNE, RIBKWE, 5T (=125 URFRIGTRE.,

WFEESOTRINA, BIFREFEENXME, EXMENEKTE 6 THER/NXEETEN&ZAK
Mg, HELARWT.
Vin — Vo

—————— > max spec of T, i
kfswxvin p f of f(min)

HAp, f.ZFFENFAXRIAR, kBAXMENTNE, RIBKLWE, 5T k=125 URFRIGTRE.,

Fitk, ®AS=EBUR TR S@eY Bl &/ K BB ]
Ton
Ton + Toff(min)

Dmax =
14.7 =GR (HSS)

TDA38640 124 FET f@B8#QMITHEE, i FET TIERY, (IS IMIZ RIS, ERFIEEIETHAE
#BFHIT HSS M53IF. 1E HSS 4, IXF HSS HI{EfS, VRRDY Ml CAT_FAULTH 5|HI#=whis. WR
FERBohZER AL HSS B, MIET CAT_FAULTH# 5IBMER MR, —BiXE| HSS B{E, 1K1 FET BI&
17, AXiFl, FIHRESEREARS. WEAEGMYE, REE VCCH EN FSEIFRA 2ER.
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

AL
15 &S

TDA38640 3@id iE: M7 #F OCP. OVP. UVP. OTP. BOOT UVLO 1 Vcc UVLO,

15.1 12¢ ML L

B AR 5 34k, TDA38640 AI[EAYSZ#F 12C A1 PMBus, @I fER 7 fitthit, BRI EREERERN 127 D
AE 12¢ Ut EE—D, —BIZE T TDA38640 MYitilt, FARILUSEBIE S IEREES., W& 19 FiF,
A]%EETE SM_ADDR/PROG 5|l _E48E—1NEBFE, LAF=&RT%.

fBlan, #7141 12¢ EAXRubigES 28h, BIRBIEA +15, W 7 i 12C #AEST 37h, B— k] ik
¥, BN@EERA commmon regmap ZiE]FHY i2c_disable_addr_offset (0x42[6]) {322 SM_ADDR 5| ff
FHRIEThRE, BAZNIG, 1EIEIEIEE] SM_ADDR/PROG 5IMIRYEERE, i2c RYE MG IN— MBS

=
o

*&19 2 HREEIEM (0x42[6])

Enable 12C_use_addr_offset bit 12C Address Offset
0 enabled
1 disabled

1 SM_ADDR/PROG

R1

22 SM-ADDR/PROG 3| BT854

15.2 SE B &

TDA38640 RI@T 12C EFEOASSESEMNIEMNEE. MAER. BHEBEE. BEHEREE. mEIh=ERM
MANDIE, RIBVIDISEITEREBEE, Hi@T 2CIRELER, 7F SVID iils, TDA38640 ZiFtmitHEBIE.
WHER. WMANBE. BAERMBNIDZERE,

15.3 12C i
BJLAfEA 12C 3% PMBus YA RFRE 1788, 12C R IFEREEET, M PMBus NIRHEEIRICEINEE,
23 7R T TDA38640 K FAHY 12C 1& =0
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

infineon

W PEE(E
1 - 1 1 8 1 8 1 1 S: Start Condition
2C Register A: Acknowledge (0')
WRITE | S Address W A Address Al DataByte | A[ P N: NotAcknowledge (1')
Sr: Repeated Start Condition
P: Stop Condition
1 7 1 8 1 1 R: Read (1')
12C Register © Wri '
S Address W A Address A P W: Write (0) .
READ PEC: Packet Error Checking
1 7 1 8 1 1 *: Present if PEC is enabled
S Adlczlr%ss R A Data Byte N P D : Master to Slave
|:| : Slave to Master
] 23 12c &=
A
15.4 #5589 PMBus ip ¥
< 20 5 T /14 2 HFFHYFRE PMBuUs 89
& 20 FZFH PMBus @i S
12C PMBus
. PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
0x200 PAGE Read/Write Byte 00h Allows access of each loop via paging.
Enables or disables the output and
0x202 OPERATION Read/Write Byte 01h controls margining. Ignores OVP on Margin
High, UVP on Margin Low.
Configures the combination of CONTROL
0x204 ON_OFF_CONFIG Read/Write Byte 02h pin and OPERATION command needed
to turn the unit on and off.
0x206 CLEAR FAULTS Send Byte 03h Clear 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.
. Set the PAGE within a device, send a
Block Write/
0x20C PAGE_PLUS_READ Block Read 06h command, and read the returned data by
the command in one packet
Process Call
Protects from overwriting the
0x220 WRITE_PROTECT Read/Write Byte 10h configuration files and
modes accidentally
Instructs the device to copy the entire
0x222 STORE_DEFAULT_ALL Sen Byte 11h contents of the configuration registers to
the NVM
0x224 RESTORE_DEFAULT_ALL Send Byte 12h Reloads the OTP
0x22A STORE_USER_ALL Send Byte 15h Stores the user OTP section
0x22C RESTORE_USER_ALL Send Byte 16h Reloads the user OTP section
Returns 1010xxxx to indicate Packet Error
0x232 CAPABILITY Read Byte 19h Checking is supported and Maximum bus
speed is 400kHz
. Set to prevent warning or fault conditions
Block Write/ Block
0x236 SMBALERT_MASK Read Proceés call 1Bh from asserting the SMBALERT# signal.
Write command code for STATUS register
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

infineon

WEEE S

12C
Register
Address

COMMAND

PMBus
PROTOCOL

PMBus
COMMAND
CODE

DESCRIPTION

to be masked in the low byte, the bit to be
masked in the High byte.

0x240

VOUT_MODE

Read/Write Byte

20h

Sets the format for VOUT related
commands.

Linear mode, -8, -9, and -12 exponents
supported.

0x242

VOUT_COMMAND

Read/Write Word

21h

Sets the voltage to which the device
should set the output. Format according
to VOUT_MODE. Resolution is 5mV when
the IC Vout is configured with a load line.
Resolution is 5mV or 0.625 mV when

the IC is configured without a load line.

0x248

VOUT_MAX

Read/Write Word

24h

Sets an upper limit on the output voltage
the unit can command. Format according
to VOUT_MODE.

0x24A

VOUT_MARGIN_HIGH

Read/Write Word

25h

Sets the margin high voltage when
commanded by OPERATION. Must be in
format determined by VOUT_MODE.

0x24C

VOUT_MARGIN_LOW

Read/Write Word

26h

Sets the margin low voltage when
commanded by OPERATION. Must be in
format determined by VOUT_MODE.

0x24E

VOUT_TRANSITION_RATE

Read/Write Word

27h

Sets the rate at which the output changes
voltage due to VOUT_COMMAND or
OPERATION commands.

0x250

VOUT_DROOP

Read/Write Word

28h

Allows the user to set the load-line value
in resolution of 5/256 Q. Exponent is 1

0x252

VOUT_SCALE_LOOP

Read/Write Word

29h

Used to account for any external
attenuation network on VOUT sense
feedback and provide correct VOUT
reporting.

0x256

VOUT_MIN

Read/Write Word

2Bh

Sets a lower limit on the commanded
output voltage. Format according to
VOUT_MODE

0x266

FREQUENCY_SWITCH

Read/Write Word

33h

Sets the switching frequency in kHz per
table found in user note UN0047. Exp =0,
1

0x26A

VIN_ON

Read/Write Word

35h

Sets the value of the input voltage at
which the unit should begin power
conversion. Exp =-1.

0x26C

VIN_OFF

Read/Write Word

36h

Sets the value of the input voltage at
which the unit, once operation has
started, should stop power conversion.
Exp=-1.

0x270

IOUT_CAL_GAIN

Read/Write Word

38h

Used to calibrate the output current’s
gain

0x272

IOUT_CAL_OFFSET

Read/Write Word

3%9h

Used to null out any offsets in the output
current sensing circuitry. Exp = 2.

Final Datasheet

470of 71

V28
2023-10-25



TDA38640 OptiMOS iPOL

infineon

40A Single-voltage Synchronous Buck Regulator with SVID and 12C

WEEE S

12C
Register| COMMAND
Address

PMBus
PROTOCOL

PMBus
COMMAND
CODE

DESCRIPTION

VOUT_OV_FAULT_
LIMIT

0x280

Read Only

40h

Returns the value of the output voltage,
measured at the sense or output pins,
that causes an output over voltage fault.

VOUT_OV_FAULT_
RESPONSE

0x282

Read/Write Byte

41h

Instructs the device on what action to
take in response to an output over
voltage fault. Only shutdown and ignore
are supported.

VOUT_UV_FAULT_
LIMIT

0x288

Read Only

44h

Returns the value of the output voltage,
measured at the sense or output pins, that
causes an output undervoltage fault.

VOUT_UV_FAULT_
RESPONSE

0x28A

Read/Write Byte

45h

Instructs the device on what action to
take in response to an output
undervoltage fault.

Only shutdown and ignore are supported.

IOUT_OC_FAULT_
LIMIT

0x28C

Read/Write Word

46h

Sets the value of the output current, in
amperes, that causes the over current
detector to indicate an over current fault
condition. Set by writing this command
in Linear format with a -1 exponent.

IOUT_OC_FAULT_
RESPONSE

0x28E

Read/Write Byte

47h

Instructs the device on what action to
take in response to an output over
current fault.

Only COh (shutdown immediately), F8h
(hiccup forever), and D8 (hiccup 3 times)
are supported.

0x29E OT_FAULT_LIMIT

Read/Write Word

4Fh

Sets the temperature, in degrees Celsius,
of the unit at which it should indicate an
over temperature fault. Exp = 0.

0x2A0 OT_FAULT_RESPONSE

Read/Write Byte

50h

Instructs the device on what action to
take in response to an over temperature
fault. Only shutdown and ignore are
supported.

0x2A2 OT_WARN_LIMIT

Read/Write Word

51h

Sets the temperature, in degrees Celsius,
of the unit at which it should indicate an
over temperature Warning alarm. Exp = 0.

0x2AA VIN_OV_FAULT_LIMIT

Read/Write Word

55h

Sets the value of the input voltage that
causes an input over voltage fault. Exp = -
4.

0x2AC VIN_OV_FAULT_RESPONSE

Read/Write Byte

56h

Instructs the device on what action to
take in response to an input over
voltage fault. Only shutdown and
ignore are supported.

0x2BC POWER_GOOD_ON

Read/Write Word

5Eh

Sets the output voltage at which an
optional POWER_GOOD signal should
be asserted. Format according to
VOUT_MODE.

0x2BE POWER_GOOD_OFF

Read/Write Word

5Fh

Sets the output voltage at which an
optional POWER_GOOD signal should be
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40A Single-voltage Synchronous Buck Regulator with SVID and 12C

W PEE(E
12C . PMBus PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
negated. = Format according to
VOUT_MODE.
Sets the time, in milliseconds, from when
a start condition is received (as
0x2C0 TON_DELAY Read/Write Word 60h programmed by the ON_OFF_CONFIG
command) until the output voltage starts
torise. Exp =0.
Sets the time, in milliseconds, from when
0x2C2 TON_RISE Read/Write Word 61h the output starts to rise until the voltage
has entered the regulation band. Exp = 0.
Sets the time (in ms) from when a stop
condition is received (as programmed by
0x2C8 TOFF_DELAY Read/Write Word | 64h the ON_OFF_CONFIG command) until the
unit stops transferring energy to the
output. Exp =0.
Sets the time, in milliseconds, from the
0x2CA TOFF_FALL Read/Write Word 65h end of the turn-off delay time until the
voltage is commanded to zero. Exp = 0.
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
Bit <4> Output over current fault
0x2FO0 STATUS_BYTE Read/Write Byte | 78h Bit <3> Input under voltage fault
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 high or low fault
Bit <6> Output over current fault
0x2F2 STATUS_WORD Read/Write Word 79h Bit <5> Input voltage or current fault.
Bit <4> MFR_SPECIFIC
Bit <3> POWR GOOD#
Bit <2:0> Not Supported
Bit <7> Output over voltage Fault
Bit <6> Not Supported
Bit <5> Not Supported
O0x2F4 STATUS_VOUT Read/Write Byte TAh Bit <4> Output Undervoltage Fault
Bit <3> VOUT_MAX Warning
Bit <2:0> Not Supported
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40A Single-voltage Synchronous Buck Regulator with SVID and 12C

WEEEE
12C PMBus
. PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
Bit <7> Output over current Fault
. Bit <6> Not Supported
0x2F6 STATUS_IOUT Read/Write Byte 7Bh . )
Bit <5> Output over current Warning
Bit <4:0> Not Supported
. Bit <7> Input over voltage Fault
0x2F8 STATUS_INPUT Read/Write Byte 7Ch .
Bit <6:0> Not Supported
Bit <7> Over temperature Fault
0x2FA STATUS_TEMPERATU RE Read/WI’ite Byte 7Dh Bit <6> Over tem peratu re Wa rning
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
0x2FC STATUS_CML Read/Write Byte TEh Bit <4:2> 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
0x316 READ_VOUT Read Word 8Bh set by VOUT_MODE
0x318 READ_IOUT Read Word 8Ch Returns the output current in Amperes
R h NT
0x31A READ_TEMPERATURE_1 Read Word 8Dh eturns e. addressed . loop ¢
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
R PMBus Part | 1.1 & PMBUs P
0x330 | PMBUS_REVISION Read Byte 98h eports PMBus Part| rev 1.1 & PMBUs Part
Il rev 1.2(draft)
Block Read,/Write The MFR_ID is set to 'IR (ASCII ?2 49)
0x332 MFR_ID _ 9%h unless programmed differently in the
Byte count =2 USER registers of the controller.
The MFR_MODEL is the same as the
Block Read, device ID if the U?ER register for
0x334 MFR_MODEL Byt =1 9Ah Manufacturer model is 00. Otherwise
yte count= MFR_Model command returns the value
in the USER register for MFR_MODEL.
The MFR_REVISION is the same as the
device revision if the USER register for
Block Read, Manufacturer revision is 00. Otherwise
0x336 MFR_REVISION 9Bh
X - Byte count=2 MFR_REVISION command returns the
value in the USER register for
MFR_REVISION.
Returns a 1-byte code with the following
0x35A IC_DEVICE_ID Block Read ADh values:
5Dh =TDA38640
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

(infineon

W PEE(E
12C PMBus
. PMBus "
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
0x35C IC_DEVICE_REV Block Read AEh The IC revision that is stored inside the IC
Block Read, i ili
0x382 MFR_VENDOR_INFO_1 By(z(e: Cojit ., C1h f:\;‘;rgrs] the product_id and silicon
Block Read/Write .
0x384 MFR_VENDOR_INFO_2 Byte count = 2 C2h Available for vendor use
MFR_READ/WRITE
0x3A0 B / B Custom MFR DOh Read/Write 12C registers
REG protocol
ke
15.5 11 IR HEE
WNSHERAMHIEERR (B24) , ®EALIDNF Q40FED) , He:
Value = Y *2V

EEE: NFIY 2"
AL

BRIRE, HIEFEPRAY L 16 LR SHAIR INRE,

e E, MR VOUTIRENAME (B VOUT_MODE) , M NH VOUT_MODE

Databyte High

»

Databyte Low

»

<
«

»

&
<«

(7]e]s]af3] [2]1]0]

[7]6]s[al3]2]1]0]

«————p < >
N Y
=] 24 11 UL EIERR
15.6 16 (UM EEER T

EZRRNEBFE vouT X955 (READ_VOUT. VOUT_COMMAND. VOUT_MARGIN_HIGH.
VOUT_MARGIN_LOW. POWER_GOOD_ON #1 POWER_GOOD_LOW) :

Value = Y *2V

BEAEE NMYR'EFTS"H,. MR VOUT HIFENZMERETN (&I vouT_MODE) , NI N B VOUT_MODE

A AN

IR E, HEFEBRREY L 16 (LTSN HIRE,

_ WOUT_MODE WOUT MARGIN_ HIGHALOW
- = or
READ WOUT

[F[e[5]4[3]2]" o] High Byte  _  Low Byte

o N |?|5|5|4|3|2|1|u||?|5|5|4|3|2|1|u|

Linear . .

Mode - " "
25 16 UM HIERI
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
WEEEE
15.7 SVID FFs%

K21 GIH TS SVID &F1F28, 7 VR12.5. VR13FIVR13.HC R T, TDA38640 Z1FH SVID FEENMS

VR12.5. VR13 #1VR13.HC 118,

=21 SVID F175%
Register Register Name Access VR12.5 Mode [VR13 Mode VR14 Mode
Address
00 Vendor ID RO Supported Supported Supported
01 Product ID RO Supported Supported Supported
02 Product Revision RO Supported Supported Supported
Not Not Supported
03 Product Date Code - Supported Not Supported
Not Not Supported
04 Lot Code - Supported Not Supported
05 Protocol ID RO Supported Supported Supported
06 Capability RO Supported Supported Supported
. Not Not Supported
07 Step Size RO Supported Not Supported
Not Not Supported
07 Vendor Use RW Supported Not Supported
. Not Not Supported
08 Bias VID Table RO Supported Not Supported
Not
09 VIDOMAX_H_CAPA RO Supported Not Supported Supported
0A VIDOMAX_L RO Not Not S ted S rted
_ Supported ot Supporte upporte
0B VIN_FULLSCALE_H | RO Not Not Supported | Ot Supported
Supported
N N
0C VIN_FULLSCALE_L RO ot Not Supported ot Supported
Supported
Not
oD VOUT_FULLSCALE_H | RO Supported Not Supported Supported
Not
OE VOUT_FULLSCALE_L | RO Supported Not Supported Supported
OF ALLCALL_ACT RW Not Not S ted S rted
_ Supported ot Supporte upporte
10 Status_1 RO Supported Supported Supported
11 Status_2 RO Supported Supported Supported
12 Temperature RO Supported Supported
N N
13 PMIC_GLOBAL_ST | RO ot Not Supported ot Supported
Supported
14 LASTREAD RO Not Not S rted S rted
Supported ot Supporte upporte
15 IOUT_H RO Supported Supported Supported
16 VOUT_H RO Supported Supported Supported
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
W PEE(E
Register Register Name Access VR12.5 Mode VR13 Mode VR14 Mode
Address
17 VR Temperature RO Supported Supported Supported
18 Output Power RO Supported Supported Supported
Not Not Supported
19 Input Current RO Supported Not Supported
Not Not Supported
1A Input Voltage RO Supported Not Supported
Not Not Supported
1B Input Power RO Supported Not Supported
1C Status 2 Last Read RO Supported Supported Supported
Not Not Supported
1D PARERR_CNT RO Supported Not Supported
1E CFG_FILE_ID RO Not Not S ted S rted
_FILE_ Supported ot Supporte upporte
Not Not Supported
1F Future Command - Supported Not Supported
Not Not Supported
20 ICC IN Max RO Supported Not Supported
21 ICC Max RO Supported Supported Supported
Not
22 Temp Max RO Supported Supported Supported
Not Not Supported
23 DC_LL RO Supported Not Supported
24 SR_Fast RO Supported Supported Supported
25 SR_Slow RO Supported Supported Supported
26 Vboot RO Supported Supported Supported
Not Not Supported
27 VR Tolerance - Supported Not Supported
Not Not Supported
28 Current-Offset RW Supported Not Supported
Not Not Supported
29 Temperature Offset | RW Supported Not Supported
Slow  Slew Not
2A Rate Select RW Supported Supported Supported
. Not
2B PS4 Exit Latency RO Supported Not Supported Supported
2C PS3 Exit Lat RO Not Not Supported | Supported
xit Latency Supported ot Supporte upporte
2D Enable to Read RO Not Not Supported | Supported
able to Ready Supported ot Supporte upporte
. Not Not Supported
2E Pin Max RO Supported Not Supported
Not Not S ted
2F Pin Alert Threshold RW © Not Supported ot supporte
Supported
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
W PEE(E
Register Register Name Access VR12.5 Mode VR13 Mode VR14 Mode
Address
30 Vour Max RW Supported Supported Supported
31 VID Setting RW Supported Supported Supported
32 Pwr State RW Supported Supported Supported
33 Offset RW Supported Supported Supported
34 Multi VR Config RW Supported Supported Supported
35 MAIN_ADDR_PTR RW Not Not Supported | Ot Supported
Supported
Not Not Supported
36 DC_LL_FINE RO Supported Not Supported
Not Not Supported
37 Future Command - Supported Not Supported
Not Not Supported
38 Future Command - Supported Not Supported
Not Not Supported
39 Future Command - Supported Not Supported
3A Work Point 0 RW Not S rted S rted
ork Poi Supported upporte upporte
3B Work Point 1 RW Not S rted S rted
ork Poi Supported upporte upporte
3C Work Point 2 RW Not Supported Supported
ork Poin Supported upporte upporte
3D Work Point 3 RW Not Supported Supported
ork Poin Supported upporte upporte
) Not Not Supported
3E Work Point 4 RW Supported Not Supported
. Not Not Supported
3F Work Point 5 RW Supported Not Supported
. Not Not Supported
40 Work Point 6 RW Supported Not Supported
) Not Not Supported
41 Work Point 7 RW Supported Not Supported
Not Not Supported
42 IVID1-VID RW Supported Not Supported
Not Not Supported
43 IVID1-I RW Supported Not Supported
Not Not Supported
44 IVID2-VID RW Supported Not Supported
Not Not Supported
45 IVID2-I RW Supported Not Supported
Not Not Supported
46 IVID3-VID RW Supported Not Supported
Not Not Supported
47 IVID3-I RW Supported Not Supported
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
WPEIE S
Register Register Name Access VR12.5 Mode [VR13 Mode VR14 Mode
Address
50 RO Not Not Supported supported
HIGH_PWR Supported
> PWRSTATE_SUP RO SS;ported Not Supported | SUPPOrted
> PHSHED_SUP RO g'j;ported Not Supported | SUPPOrted
> PHSHED_ACT RW Ej;ported Not Supported | UPPOTted
> NEGVREN_SUP RO Ej;ported Not Supported Supported
> NEGVREN_ACT RW 23 :Jported Not Supported Supported
56 biGouT status | RO E'S;ported Not Supported | Ot Supported
! WP_SLEW_0 W 213 :Jported Not Supported | >UPPOrted
> WP_SLEW_1 " 213 :)ported Not Supported | >UPPOrted
> WP_SLEW 2 w gltcl);ported Not Supported Not Supported
> WP_SLEW_3 " 23 ;ported Not Supported | |\t SuPPorted
> WP_SLEW_TT e Sj;port od | NotSupported Supported
> CAL_CAPABILITY RO 213 :,po,.ted Not Supported | Ot SUPPorted
o CAL_REQUEST WT Ej;ported Not Supported | Ot Supported
> CAL_IMAG_A R 213 :Jported Not Supported | "\t SuPPorted
* CAL_IMAG_B RW Qj;p orted Not Supported Not Supported
> CAL_STATUS RO Ej;ported Not Supported | Ot SuPported
" EXP_ACCURACY " g'j;port od | NotSupported Not Supported
71 ouT L RO 213; oteq | NotSupportec Not Supported
72 YouT L RO 213; orteq | NotSupportec Not Supported
" POUT_L 0 Sj;ported Not Supported | Ot SuPported
" [IN_L RO gll,cl);ported Not Supported Not Supported
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
W PEE(E
Register Register Name Access VR12.5 Mode [VR13 Mode VR14 Mode
Address
RO Not Not Supported
75 VIN_L Supported Not Supported
RO Not Not Supported
76 PIN_ L Supported Not Supported
RW Not Not Supported
" PSYS_CR_LVL_L Supported | NOtSupported
RW Not Not Supported
7 N
8 PSYS_W2_LVL_L Supported ot Supported
RW Not Not Supported
™ PSYS_W1_LVL_L Supported | NOtSupported
Not Not Supported
TA-BF RESERVED Supported Not Supported
Not Not S ted
CO-FF VENDOR_RESERVED | RW © Not Supported Ot SUpporte
Supported
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

2t

16 P2t

AT LA—N P53 BB AN A TDA38640 11 HBEEFaERS, &R T,
e PVi,=12V (+10%)

e V=10V

e 1,=40A

e Vripple voltage =+1% of V,

o PHBFEML =V, 09 £3%, MERAFER=9A, EEE=30A/us

16.1 5 TDA38640
TDA38640 B—MEMEEREHEEE, FER MM Rev F Rew, AJIE FXITE,

RENZ

PV . X —
in(min) Regn1 + Reno

= VEN (max)

VEN (max)

Renz = Rgyy X
Enz BN PVin(min) - VEN(max)

EEP’ VEN(max) %é@yq%kgﬁi{aitpix% EN Eﬁbﬁl{aﬂl\]%j{;ﬁ!ﬁo XT_‘I-:_F PVin(min) =10.8 V’ iﬁ-:_?:xi: RENl =
49.9kQ F Renz > 3.4kQo BB Rena =7.5kQ o

16.2 FRIREMN TIEENRIE

TDA38640 EFIFE HENEMEE, B RIMERE, EXMBRT, #E4% 800 kHz BN TEN
R, TRBERTHIEHE 2 BSLIBFHIITR, I, #EF FccM TR THRERERENAETE
BN ESURBER/N A8 FERNM0OER 800 kHz FF RN FCCM TIEET,

16.3 ERBABR

ESERANBRNBERT, 14 MOSFET BB REZRMNBERIEM, HTFBEL EAET, BOFERS

SENBESEM T, F35I&BENBHETLRE, MABEXYPGREMAEITIER, ERNERERNER/L
THRIFIEE. MARSHERNMEERAZRNARER, HEERBNRESR BASUKBRINERER

RINA:
IRM.S' :IO X-‘/DX(]._D)

K
"~ PV,

HA, lous ERNBRBEROERE. LSBT, DEA=the £ 1.=40AM Dimsxy =0.09 BIER T, 7
NBNEBRNERERRNA lms=11.6 Ao

NHRMNSCKBENER, s/aNERTR TSR,

D

I, x(1-=D)xD

Cin(min) fow X (APViy — ESR x I, X (1 — D))
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

gyl

Hi, APV, BATFHNRAKIBIEERANSCEEE, ESR BRNEANENREXEE, HEEREERS,
EAAEEBKESR. ESLEBEREBRMRIE o XITF 1,=40A, f. =800kHz. ESR=3mQ. APV, =240 mV,
Cinmin> 32 WFo Z[EFEEBRERERE THIEE, WANBEMFEHET 10 x 22 uF/0805/25 V MLCC, Itt4h,
WMRBANBBREAFELRESS, BIVFERAASTERS,

16.4 FE kR

ERERBIRRHINE, TEMEMMERERH#ITIER, RENBRESSHEAKNSCRER. BIRAIKE
Remtigs, BT R RTHRESAENN, —8&RE, BRPIEANIEIEESCRER (A) E5HH
EBI7RAY 20% ZFE 50% Z |8

BRI B IET OCP REINGZEAMMEIN_ LBRSUKERNIEIEE, SNFREEOHE, BREN
AR ERENASTAN. KERSLERE THEREMBRIEFTEE,

BN LU TR RIVAERE LIESUK BB RE:

L= (PVin(max) - x

sz’n
AiL(max) X st
Vo
Dmin = ——
in(max)

Isat = OCPmax + AiL(max)

HA, PVima= RABINEE; Ailmax= RAIEIEEBRISURER; OCPna= F 14.1 THENXA OCP R
FIRBR AR ; lo= BRIEHER, EXMERT, EFEER L =150 nH, IIAILnx=25% BY lomao  lsat 7
I /vF 56 Ao

16.5  HLEBEEER
BB AT EBIATHHEELURIBSER. NBE EURER, CRARN TR,

A':Lmax
Cop >
7 B X Ay X foy

Hrh, AV, ZrEMNIEIEERESCEEE. X FAilmae 7.5 Ac AVer= 20 mV. fo,= 800 kHz, Co@ATATF 59 uFo
HHEEZAR ESR A ESL LUK PCB ffEERMNFEEANBERMESBEHBESCR. BINERZERESR
A (MLCC), EIFE ESR. ESLAE, &FR/)\,

NHEEFSMNENR, mHBRERNRTE U TR
L x AI?

o(max)

>—
2% AV,, XV,

Heh, AVo SREHBFSHIEIAFN Vo RE. Al ERAMBKAEER. B2, ERTERER ESL
ESR. ITHIEIRRIOL . BRSHAHDERM pwM TERMN, BEEEHMIMIEBRRKFEECHSER, RIEZL
%, ML LERITEEBEHN G IEBM=F kR, ARREIEENELERMNLIZIT. EXMERT,
ERERSHHER (BI AVo=30mV, Alomay=9A) , WEF C,=~600 uFo EFEMMKE C,, NERHBHEL
BiEBhi%it,

Co
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

5t 2wy )|
16.6 MitH B E&RIZE

Wit BEPDEY FFesfiRiz, Hrh&EE PMBus 3 SVID sa18ER, BAEURTPMER TIFER,

16.7 BHEHEA

IHFARZEN, EINTE PHASE # BOOT Z[8fE 0.1 pF IR BEBIENBEFEHES., WFEK PV FTE
=T 14VHIN A, [NTE BOOT 5IMI_EREBE—1 1-2Q F/NEBRE, LIFAIR SW TSR ARIEEEARET 20 Vo

16.8 PVIN #l VCC/LDO EREBA

BB 13.4 FXFAEP LDO AEIN, VCC/LDO SEEAIEA 10 uF MLCC, PVIN SEREBRIER 4.7 uF
MLCCo

16.9 BN
LA 2R TDA38640 BIN FE A& TN

o Vecc M vdry Z BN EE— 00 BFE,

o aHIRNEE— RV 100 Q B9 EEEFE,

o GLSIMIRNATFEZRNRE, MRz A

o SIHN 19 RziEth

 AGND # PGND N R B RE A/ \FEHTFT RS

o 7EPVIN 1 PGND Z[ERIN— 1 uF 55 2.2 uF 0402 FAE RS, AT EMER
o TEPVIN Hl PGND ZIEJFRII—" 1 uF 8¢ 2.2 uF 0402 FEE RS, AT =IER
o HEFRE. PVIN. VCC/VDRVF1EN WEFIRERERINFS

o OETIZMAHRL BIEER ST ER.

o LDO R FGR T IR HiteE
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

HERN
17 mREN

TR X% iR830Y, PCB FBIEEEE, AT MIEHERE, HrlESHRFIZITRIMEEIAREITT

HARR. BIGEBUTIRITAEN, MUSLIREMEE,

o ERER (BIFEMN/EHEBES Vco/VDRVERER) NRBJRESEITAAR S|,

o TF TDA38640 EBBJRMINIG (=% MOSFET /i) 1 PGND ([E2F MOSFET JEtR) ZIBINEZKEBER,
LUR/ D R G PRIREMIRR . MHBANIGEEITERAN PGND BT mE, LURL Vo ERIFFRRIE,
VCC #1 VDRV A Y55 B8 BB A M i $% = PGND,

o 7E TDA38640 BOOT 1 PHASE S|fIMhEME— M BEBSR, RAgEREiL, UREBRIIFKERK,

o SWTHRMABRNENERFRL, URERD GRS

o 7E TDA38640 EiRLE, AGND 5|RIFTALIEIZEI#RER PGND 125,

o BJ7E PVin #1 PGND JE& EFFFL, AEEBhEFH.

o PVin fl PGND EZEFRERIMZ LA, LUV IHERGFEMEM. NEREBIEFLRIEERREEZIE]
HYER IR,

o TDA38640 HY%aIH BBIEZE 53 12 IE1®)d VOSENP #1 VOSENM 5| Bl#1THY,

o MER—WZEL 15 mil 3, HEFIBEEBEEARAER (WBEM sw TR) B PCB £
B&, XT0.1pF XEENEIMEEBEA LABEFITHRIM,

o IRIFRIFE S HIEHERRNMNTE VOSENM 5| BIb& 1E,

o NFHMEEEART 25V, mHEREESH Vo EEXNNE RIGEMEDESEE, TRIGE
P 1% VOSENM 5| Bl

o TE—FNEImEFLERN _ EAH T B FEHITRK

o TEMECER, 5/07%EHE VOSENM 5 |BIF] AGND 5|

o VINSENM F VINSENP £kBRAMAE D B NARLk, FHMM LA TRt TE#HITRRK

o SVID LLERHITRLARIENE Intel XFEBEEMATFKE (RAE) HNIES. BXLEXREZRIIZIMNE
SVID BY, AR ERICECEBAM EHIERK, XS BIIAITE Intel VR14 PWM AS XA E,

o En S|HIFIECESIH) (B35 SM_ADDRS/PROG) RVimiZZE RERRIM, 7E TDA38640 tEETIR L, EN1H
IH1EE PGNDERATHE, EEBRERERR. HE, WK 1nEEZ Y AGND PCB 48K,

BEXMRENEZER, 52% TDA38640 THhikRAFIEmE. WHE TMEZER, BRAMEXEEHRR

B 53

17.1 PCBERERMTSBHME

LS RREA, RAWTEFRHER/PCB R EMRENEMAEMEE, PQFN S34F1E X HF1 v 31 LAY
BREYINAE 0.050 XK. BEMINERKIEE LEURTEMNIZ, FEItNE@EISLIKBIABE
OXFHFE T ZBIPRE,

EXFMER, BBH"R ORTTIREM I A B ERIREEAEIN" %12 https://ecmpub.infineon.com/dctm-
publish/ecmdata/tech 0460/Z8F80291788.pdf,
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mREIY
0.575 . 1.925
25| | 2.04
)
(@))]
=
@) @]
N o o
9 = ®
o0
K 89 o0
o o
M)
2.3 0.575
A B
@)
@)
Cﬁj Lr) —
= 0 3.85
035 <
D Q] E UO
o (]
-]
0.35 0.55

| 26 PCB ERIBERTHMIBIE (FRAERTILEZNINEAI)

17.2  FEIEF

R ORBWNINERFIEEERRARVEZRAAIEEX (SMD), XEFKEIFLRAER, BHPTRESHE
TARERE N2 HNBE ], R SMD IRERY, KEFLMNILAIEEOZELDK 0.05 XK (E8FIHLE
b)), LWENEAERSEZEMNHENL. (BF0.1 mmin X&Y) o {EF NSMD {2£6, PRIFE O LIFE
NE—B&ELDK 0.025 2K, (BIX&Y, 0.05 ZXK) , LLENERESEZENEL. BERE/IMES
SIEXIFZ EMPEIRRE DA 0.15 2XKE, FARIEEEN vy KELLRS.
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TDA38640 OptiMOS iPOL
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

mREY

(infineon

0.626

0.5 B -—

L= o3 __|. oo
025 | 209

3ox 0.069 184

uwy
% DAER
i
o ~
k- e
o
i = - i
=
o Wy
! :
1 W | 1
] /
0.34 x 45° % ; i 4
0.45
0.15 0.65
225 0625
29 3.25
B copper [ solder mask

& 27 PRI

17.3 MMt

FF PQFN $EMNMERE 57 0.100-0.250 2K (0.004-0.010") - WMETF 0.100 2K MHFFREIE, ENENTLR
TNEEREUSIEMIERTR RIFNIES, SEHEBENMZEHSBRENEM, 0.125 2XK-0.200 XK

(0.005-0.008") SEEINMIMNMNS T ELERG, MREE,

WERNMIGITIE 28 Fim. ZigITHINEE R 0.127 X (0.005" ) » WNFEHMEENNM, MiEERL

=
Bo
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TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C

mREY
2215
1.354
L S|8

D Q0

% ;‘i}' B-e>—

A W 92— 1.

075 B ) - % -

fé | = — + -

o) @

A oy @ 55
2% Sl -
AV o

100 ojg——=
p
95
1.96
2.925
- ,
//é stencil apertures
B 28 WMRRERTMEEE (FrERTSEXRBAIL)
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TDA38640 OptiMOS iPOL Infineon
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ERECS
18 FHE

18.1 IRiEfE R

123456789 ———PART NUMBER
O INI VERSION
Q) MO

IDENTIFLER | e H E;:D ‘R D{D
/ \ LOTCODE

SSEMBLY SITE CODE FOR ASE MY

DATECODE: FORMAT YYWW

] 29 HEMRIZ

18.2 R~

1.0 MAX.

(0.2)

008 C| 36x
COPLANARITY

—~

CODE
Ll
! =
T
—1
o
i \ ; g
| =<
INDEX MARKING
2O %
T ' 0.05 MAX.
PHHTEEEEEEES STAND OFF
B 30 HEME
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40A Single-voltage Synchronous Buck Regulator with SVID and 12C

ERECS
6% |]0.05|CH
COPLANARITY ,!, o 1c
! .
A —“‘ - L
2x[20.05] k= A Lo B
I I T N
[ | SEE MO T |,
| b t
| 3
i )
Ll —_———— e — b o+ - — ] - —_ =
| b
| |2}
. | £ r
r \ ! I 1
Y | INDEX MARKING 1l 1o
B E‘xll'ﬂ (LASERED] c il X EI
00 -
005t | STAND OFF -
L
< 36X
1 Alelr
| $ﬂ_1® AlBIC
s O PG-QFN-36-U01 zi 0.05(M)|C
'_
DIMENSIONS M|:_ILMEI$\X_ é |
A —_ 1.00 |
Al 0.00 0.05
b 0.20 0.30
c [0.20)
e 0.50
] 5.90 6.10
(0] ] 2.045 2.245
D2 1615 1.815
D3 1.825 2025
D4 1.524 1.7T25
E 4.80 510
E1 340 3.60
E2 1189 1399 NOTE:
E3 275 785 OIMENSIONS DO NOT INCLUDE MOLD FLASH,
L 0.35 0.45 I
= = — PROTRUSION OR GATE BURRS
E 31 HERS (X)
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40A Single-voltage Synchronous Buck Regulator with SVID and 12C

i
.;r%;i':, = M L
N o 45 =
2 MoToToy i'hUUJ 1] 23
i M
1875 —
T . ﬁ 175
D | ]
+- | <t
[}{__JS _:I e H - ]
gl | L
0.601—F 8 — <
0 3—-——-—-—-—-—-—-—-—: ------------- — =140
D | ]
b — —
1.35 +—— - I 1 141
) —— L — .75
18754+ | _ p : |
25 IRTIANAaN ;ﬂﬁ mmﬂ 25

T+ r=-1 I L L o U i
i WO ) ] o
P e T3 Bl e
3 et
/
PACKIGE GO PG.JQFN-36-U01
DIMENSIONS | MILLIMETERS
MOTE:
ALL DIMENSIONS ONLY FOR IMFORMATION
FIN 11D
32 HERS - BBHE
Final Datasheet 66 of 71 V2.8

2023-10-25



o _.
TDA38640 OptiMOS iPOL Infineon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
ESESS

18.3 EHER

8
In
- ms-g.g #15 MIN g 0.3:005
A
RO3 =
—/
H\
R
12
SECTIONA - A
. L 8
Pin1 marking
0.3
wn é
w il
N :
- g
1
]
1
ul
j -
ul
/ﬂ
<5E
1.2
5.3
All dimensions are in units mm
B 33 HHEPSIH 15
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TDA38640 OptiMOS iPOL ‘ Inf"]eon
40A Single-voltage Synchronous Buck Regulator with SVID and 12C
HIRR R

19 HiEHE R

*x22
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 (2000 V to <4000 V)
ESD .
Charged Device Model ANSI/ESDA/JEDEC JS-002, Class C3 (= 1000 V)

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

RoHS2 Compliant
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TDA38640

BiTicR

TDA38640

Revision: 2023-10-27, Rev. 2.8

P sEABIT R s
Revision |Date Subjects (major changes since last revision)
20 2022-04-06 |Release of final version
21 2022-04-08 |Changed the VID Setpoint Accuracy from 0.75% to 0.5% in the Electrical Specs Table
22 2022-04-13 |No of programmable USER Images corrected from 48 to 24
23 2022-05-10 |Corrections to the Description of LDO and Enable
24 2022-05-12 | Correction the version number and the date of release
25 2022-08-12 |Updated the multi-image programming capability of the device
26 2022-10-21 Programming Capability is re-defined, and Set-point accuracy is updated
27 2022-11-21 Updated the package drawing, programming Section, made changes to abs max table
and Pre-bias startup section
28 2023-10-27 |Updated the package drawings in figure 30, 31 and 32.
Updated the tape and reek information in figure 33.
Updated section 13.14 with correct description
Updated App note reference in section 17.1
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