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o SVID MULHIHEEYS | B AT 4RFE 14

o HIFBEN, Bl SVID 5 PMBus S8R B EETE] & TR B BT
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e T, TXE. A RoHS2ITE (BARKFTa)

Rz F8

o WRSZEENA
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o DHEANHEREIREN
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T XA TDA3864IA B—R S TEMA. TTREMMBE DC-DC 12[ESR, BE Intel SVID M, ZITH|ERAR
TCRBIRE coT I, B TIRITIIE, HEM T ERBIBESMILL,

PWM = 2SFIEER 7 BHZE R ERY OptiMOS™ FETs 1 TDA38641A B A—FVINR~TRERAGE, RIARIEE
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Sales Part Package Type Standard Pack Orderable Part Number Part type
Number Form and Qty
TDA38641AA- QFN5mmx6 | Tapeand 5000 TDA38641A0000AUMAL 40A Generic part - SVID
aabb mm Reel controlled configuration

Infineon Internal Code
—

——
TDA38641A-aabbAUMA1L
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8 <I ul DI % g o <1:l
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R | -
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N || u
PGND [ 9 — — — 20] PVIN
) — ]
PGND |10 __ _ 19] PGND
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SW SW SW SW SW SW SW SW
=] 2 HERAE
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5 V< PVIN< 17V
1
Enable -
—
Vin Pvin Boot —'v\/\,—_|
Phase 41_
1POV Yo
S a——
m 4 SV ALERT# ALERT# TDA38641A - -
0 SV CLK OLK
O SV_DAT DATA VBT —~vv»—{>
SV_ADDR/PROG GATEL —
Ton/Mode VOSENP
ILIM VOSENM *
AGnd PGnd
= 4 VOUT_SCALE_LOOP 1:1& SVID #£3{ &) TDA38641A K/ FIE8EE (0V=<VID=<2.56V)
5 V< PVIN< 17V
mh
Enable -
—
Enable Vin PVin
Boot ——)
3P3V —C Lo Do %
Phase ——
1POV I % VDRV vo
L SWh— vy J_ /i N
VRRDY I 2
SV_ALERT# = R3 =
] . . ALERT# TDA38641A
O SV _CLK CLK ng
0 SV_DAT DATA VBT —’\/\N—D
SV_ADDR/PROG GATEL i
Ton/Mode VOSENP Rz%
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5 VOUT_SCALE_LOOP 1:2& SVID #&3{ B TDA38641A L FHEBE® (2.56 V=VID =3.04V)
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4

2
b

51 B
Gl RS

1 A-BH; D-BF; [ A, [0 B4 B KE; [P- BF
2. HEEBIESH

Pin#

Pin Name

Pin Type

Pin Description

1

ILIM

Alll

Connect a resistor to ground to set Over Current Protection
(OCP) limit. Eight user-selectable OCP limits are available.

VRRDY

D [O]

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

VIN

All]

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

Vcc/LDO

A[P]

Input bias for an external Vcc voltage /Output of the
internal LDO. A 2.2 uF ceramic capacitor is recommended
to use between Vcc, VDRV and the Power ground (PGND).
An optional decoupling capacitor can be placed between
Vcc/LDO and AGND. Connect to external supply when
internal LDO not being used.

VDRV

A[P]

VDRV should be shorted to the Vcc/LDO pin onthe PCB. A2.2 uF
ceramic capacitor is recommended to use between VDRV,
Vcc/LDO and the Power ground (PGND). Connect to external
supply when internal LDO not being used.

6,37

GATEL

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

Switch Node. Connect these pins to an output inductor.

20, 21,22, 23,
24

PVin

Input supply for the power stage.

25

Phase

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

Alll

Enable pin to turn on and off the IC. Leave it open or ground
it when not used.
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Pin# Pin Name Pin Type | Pin Description
-8 VBT All A resistor from this pin to ground defines the default boot

voltage that the part will boot up in.

I2C Slave Address. A resistor to ground on this pin points to
one of the unique 14 SVID slave devices? which needs to be
29 SV_ADDR/PROG D [I] addressed on the board. The same address also defines the
specific configuration file that will be loaded into the OTP
during power-up.

Direct sense output line connected after the switch node

30 VOSENP Alll

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).
- AGND ) Signal ground for the internal circuitry. Connect it to the

PGND power plane.

Serial VID Data I/O. 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.
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.

Multi-function pin. This pin can be used to select one of eight
36 MODE/TON All] switching frequencies, and FCCM or DEM mode by connecting
a resistor from this pin to ground.

34 SV_CLK D [I]
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EIRABE E

5 HITRATEE

BT TR 3 MmN AN &SR SRR A SR, XENALYWIITMEE, FABREEINSS

HFEXEHEMEMETR 5 FRFIFGRFHETET.
X LR FRE TR SEEE P E A FI R,

afineon

KSR R BEBT BN EERNIFETR, A6

&3 S RATMEE
Values
Description Symbol - Unit Note/. 'I:est
Min Typ Max Conditions

Power Input Voltage Veuin -0.3 - 25 v Note 3, PVIN Pin
Positive Input-Current-

ive nput=u Vin 03 ! 25 v Note 3, VIN Pin
Sense voltage
Enable voltage Ven -0.3 - 25 v EN Pin

-5Vfor 5 ns, 34Vforlns
PVIN-PHASE volt - - 1V PVIN-PHASE pin
voltage Vevin -Vprase 0.3V dc 25V dc o]}

PVIN-Switch Node -5Vfor5ns, 34Vforlns .

Veuin -V - ’ Vv PVIN- SW Pin
voltage PUNTTSW -0.3Vdc 25Vdc !
Internal Driver voltage Vbry -0.3 - 6 \Y Note 3,|\3/i(rZ]C/VDRV
Gate Low Pin voltage VeareL -0.3 - 6 \Y GateL Pin

v 03 Vior5ns, 29Vd v BOOT P
- C in
woor -0.3Vdc
BOOT voltage
7Vfor5ns, .
Veoor - Vehase -0.3 - Vv BOOT - PHASE Pin
6Vdc
-7V for5ns,
Switch Node voltage Vaw _ | 34Vforlns, v Switch Node Pin
-0.3Vdc 25Vdc
-7TVfor5ns, 34Vforlns
Ph Nod It V - 1V Ph Pi
ase Node voltage PHASE 03Vdc 25V de ase Pin
Note 3,
Address/PROG voltage Vsv_apor/proc 0.3 - 3.6 v SV_ADDR/PROG Pin
iti -1.5Vfor5ns,
Output Positive Sense Vosene . 36 V | Note3,VOSENP Pin
voltage -0.3dc
Output Negative Sense .
Voltage w.r.t AGND Vvosenm -0.3 - 0.3 \' Note 3, VOSENM Pin
Voltage Regulator Read
Be Hegl Y1 Vieror 03 ! 36 V | Note3,VRRDY Pin
voltage
ILIM Voltage Vium -0.3 - 3.6 \" Note 3, ILIM Pin
MODE/TON voltage V— 0.3 - 36 y | Note3, '\Iﬂi?] DE/TON
Note 3, VBT volt
VBT voltage Vver -0.3 - 3.6 Y ote i vottage
Power GND w.r.t Analog -1.5Vfor5ns, 1.5Vfor5 .
Veenp- V - \" PGND - AGND Pin
GND voltage POND™ TAGND -0.3dc ns, 0.3 dc !
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TDA38641A OptiMOS iPOL
40A REBERY 5| HnmizrEERESE (3 svID)

afineon

BN EBATEE
Description Symbol ValueTv”n Tvp Max Unit E:rt:i/i:;::i
SVID CLK voltage Vs cik -0.3 3.6 v SV_CLK Pin
SVID Data voltage Vv par -0.3 3.6 Vv SV_DAT Pin
SVID Alert voltage Vv aLerT# -0.3 3.6 Vv SV_ALERT# Pin
Junction Temperature T max -40 150 °C
Storage Temperature Tstorace -55 150 °C

b

3. PGND FIAGND 5/BIiZE#EF—it2

F-EE .
AL/

B LB RATEE FrIVEIN T BTFES X 8 FEE R (E1RF 0 LR E /W TTTE

B, HPEGEH TN LR ML 1R EAEES D A5 T RERIE 5515170
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TDA38641A OptiMOS iPOL

40A R BBERY 5| r] mIZFEERESE (7 SvID)

(infineon

ok o
6 AT
&4 Frab o)

Description Symbol | Values Test Conditions
JunFtlon to  Ambient  Thermal 0,1 19°C/W | Note 4
Resistance

Junction to PCB Thermal Resistance | B.c.pcs 1.1°C/W | Note5

Junf:tlon to Case Top Thermal 6. 24°C/W

Resistance

b

4. PHEEEEHT SHIFTis L= & EVAL_TDA38641A_1.1Vout ;& kAT NERT
5. BEEEF5IHI22 BT BREIREE
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TDA38641A OptiMOS iPOL
40A BEERP 5 RIZMEERESR (7 sviD)

afineon

FBSHE

7

F S

&5 SRIAI EIEITRHEE TEF 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 \Y Note 7, Note 8 & Note 11
Vcc Supply Voltage Range 4.5 55 v Note 6, Note 9
Output Voltage Range 0.25 3.04 Vv Note 10
Continuous Output Current Range 40 A Note 11
Switching Frequency 600 1200 kHz Note 12
Operating Junction Temperature -40 125 °C
b
6.  VCC/VDRV 5/HIS5) S5 & BB/EHGE, PVIN /V\F5V,
7. BEHICEEERITHIRASW TTHEBERLL 20% HIRE, XFEKPVin FFoETF 14V BIVH,
[V 7F Boot 511 FFEH—TNEBIE, UFRERA SW T3 E5L1E B [FTET X RA B 7 A B. 5
S, A ETESW B ra L 1EFE HEFEIESW TR IUE,
8 PV EBAZELDO, X FIEHKIELDO APVi=5V-6V BIEHH , HELDO ATFESHENEEE DL, H
F VCC BEHME, AOCP [R#IATEES I,
9. TDA38641A HIFEVCC EE 4.5V AT TIE, 1BAOCP [R#1<& 8B SHGE ATAESFEI,
10. RAHHBEZ m=AZEBTHTERE ), HHBEET 2.56 V Y, FE—1IIERIFEMETEE, 3.04V £
RFMRTESVID 1850 FBEXX, 7£PMBus &zl FREA5.12V,
11. BXRPIAHFIERE FHIRAZT L B AFAIOCP FEEZE, 1B5EMHE 14.1 T
12. 7£-40°C<T,<125°C 92 T1EEEEERIETTH, EALDO 3H B 7w FIRFITE 60 mA LUK, HIHIEE
EREHT, GIREEEHRTTREE, UGIREG BIRIFEIEZHI L R EEE o
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TDA38641A OptiMOS iPOL

40A B BERS 5| RERERESR (F sviD)

EBSHN
7.1 BB SIS

FRAESBEME, XEMEEARF 5V<PVin<17V, 0°C<T,;<125°C,

HAMETE Ta=25°C RH&E,

Infineon

re SR
Parameter Symbol Conditions ‘ Min | Typ ‘ Max | Unit
Power Stage
VBoot -Vsw=5.0V, 10
Top Switch s(on)_To . ’ - 2.9 -
Op Swite Raston.Top =35A, Tj=25°C
V 5.0V,10=35A ma
cc=5. =
B i h s{on, O . ’ ’ - l. =
ottom Switc Ras(on)_Bot Tj=25°C 0
Bootstrap Diode Forward I(Boot) = 25 mA i 780 950 mV
Voltage
SW=0V,EN=0V - - 175
SW Leakage Current lsw SW=0V, EN =high, 175 HA
No Switching ) )
SW Node rising edge,
40 A, Internal LDO, - 10 -
T=25 °C, Note 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 3-17 v
VCC =5V)
External Vcc Range 45 5 5.5 v
Supply Current lin
PVin Supply Current EN = Low, No
in (Stan . . - 12 - mA
(standby, LDO) lnstandty Switching
PVin Supply Current EN=High, F..= 800 kHz,
(dynamic, LDO) lin (oyn) PVIN=12V,Vout=1.1| - 48 - mA
’ V, Note 15
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 pA
Pin Capacitance See Note 13 - - 4 pF
Remote Voltage Sense
& VOSENP, VOSENM
Inputs
Final Datasheet 14 0f 69 V2.1
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TDA38641A OptiMOS iPOL
40A BEERP 5 RIZMEERESR (7 sviD)

Infineon

BRI
Parameter Symbol Conditions Min Typ Max Unit
VOSENP=3.6V - - 230 PA
VOSENP Input Current
VOSENP =-0.3V -85 - - PA
VOSENM =0.3V -155 - - PA
VOSENM Input Current
VOSENM =-0.3V -200 - - PA
Diff iall V
ifferential Input Voltage i ) 556 v
Range
VOSENM Input CM Voltage - +300 - mV
MODE/TON pin
Output Current - 104 - LA
VBT/ILIM pin
Output Current - 15 - pA
Analog Address/Level
& ! SV_ADDR/PROG
Inputs
Output Current - 15 - HA
Open-Drain Outputs-
20mA Drive VRRDYx
Output Low Voltage =20 mA - - 0.3 v
Output Leakage Vyrroy=3.6 V -5 - 5 HA
Open-Drain Outputs-
20mA Drive SV_DAT,SV_ALERT#
Output Low Voltage =20 mA - - 0.26 Y
On Resistance =20 mA 4 - 13
Tri-State Leakage 0-3.6V -5 - 5 MA
On-Time Timer
Frequency Range jesi
q Yy g Four frequencies in 600 __ 1200 KHz
(programmable) step of 200 kHz
Tj=25 °C, Note 13,
Minimum On-Time PVIN=12V,Vo=0V, - 25 - ns
See 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
0.25V=VID=<0.795V -40°C<T,<125°C - +10 - mV
0.8V=VID=0.995V VDD >VID + 200 mV - 18 - mV
1.0V=VID=2.52V Typ =30, Note 13 & 14 - *1 - %VID
VCC LDO Output Vcc
55V=PVIN=17YV,
when Icc =50 mA,
Vcc Output Voltage Vcc Cload = 22 uF, 47 5.0 53 \
Tj=25 OC
PVIN=4.5V, Icc =50
VCC Dropout Vce_drop mA, Cload =2.2 uF, Tj= - 650 - mV
25°C
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TDA38641A OptiMOS iPOL Cer'
PR Infineon
40A BB ERP 5| RIZEERESRE (7 SvID)

BRI
Parameter Symbol Conditions Min Typ Max Unit
Under Voltage Lockout
Vcc_Good Start Threshold | VCC_UVLO_Start | Vcc Rising Trip Level 3.8 - 42 v
Vce_Good Stop Threshold | VCC_UVLO_Stop Vcc Falling Trip Level 3.6 - 4.0
Enable-Start-Threshold Enable_UVLO_Star ramping up 0.61 0.65 0.69
Vv
Enable-Stop-Threshold Enable_UVLO_Sto ramping down 0.51 0.55 0.59
Boot Rising Threshold BOOT_UVLO_Risin | Boot-Phase Ramping 3.7 3.85 4.0 v
g up, Note 13
Boot Falling Threshold BOOT_UVLO_Falli | Boot-Phase Ramping 35 3.65 3.8 v
ng down, Note 13
Over Current Limit
- 10 -
- 15 -
- 20 -
Current Limit Threshold ‘ - 25 -
oc Tj=25°C,Vcc=5.0vV A
(Valley Current) ! J - 30 -
- 40 -
- 50 -
- 60 -
Current Limit Threshold
See Note 13 - +20 - %
Accuracy
Over Voltage Protection
- 0.8 -
- 1.0 -
- 1.2 -
In SVID and _ 1.35 _
VOUT_SCALE_LOOP vV
- 15 -
1:1 mode
- 1.8 -
- 2.2 -
- 2.85 -
Output Fixed OVP
See Note 13 -5 - 5 %
Threshold Accuracy eeNote °
Output Relative OVP E?latlvseoto V“r)nl\;‘ Ste?s
T.hreshol.d (programmable VOUT_SCALE_LOOP 50 - 400 mV
via the pin)
1:1 mode
. Relative to VID in steps
Output Relative OVP
utput etative inVOUT_SCALE_LOOP| - £50 - mv
Threshold Accuracy
1:1 mode
Under Voltage
Protection
Output Relative UVP E?lat'vszoto V'?n'\;' Ste‘i);
Igrte;:oli:)(programmable UVP_Vth VOUT_SCALE_LOOP 50 - 400 mV
P 1:1 mode
Final Datasheet 16 0f 69 V2.1
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TDA38641A OptiMOS iPOL Cer'
PR Infineon
40A BB ERP 5| RIZEERESRE (7 SvID)

SR
Parameter Symbol Conditions Min Typ Max Unit
Relative to VID in steps;
Output Relative UVP in i 50 i mv
Threshold Accuracy VOUT_SCALE_LOOP
1:1 mode
Reporting
VOUT_SCALE_LOOP=1
Highest Reported Vout i1 - - 2.56 v
and in SVID MODE
-40 °C - 125 °C (Tj),
45V<Vcc<55V,
0.25<VID<0.5; -2 - 2 %
VOUT_SCALE_LOOP in
) 1:1 mode
Vout Reporting Accuracy -40°C - 125 °C (Tj),
45V<Vcc<5.5YV,
0.5<VID =2.52; -1 - 1 %
VOUT_SCALE_LOOP
in 1:1 mode
lout Resolution - 0.0625 - A
lout Digital Monitoring ] e A
Range
0°C-125°C,
4.5V<Vcce<5.5V
lout Reporting Accuracy OAs<lout=<40A - 6 - %
0.25V<=Vout=<2.52V,
Note 15
Temperature Resolution - 1 - °C
Temperature Monitoring 40 i 125 oC
Range
Temperature Reporting See Note 13 i 1 i oC
Accuracy
Thermal Shutdown See Note 13 - 140 - °C
Thermal .Shutdown See Note 13 i 20 i o
Hysteresis
JE
13 HIRIHRIE, (BRZE~MiT
14. BEIZIH I FIBIHTR 1R RN R 5 AR T Wiito
15 (RIUFEZER FRTLIEEZAE, KEZEL~WiA
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TDA38641A OptiMOS iPOL

40A RE[ERY 5| AT RizrEERIESE (| sviD)

SRR B EC &

8

5| B4Rt B FHACE

TEFREMIRBIFANE T FIERS I HEBERIKENAESH.

afineon

R MODE/TON &
Bin Rwooe/ron (KQ) VID mode VID mode Freq (kHz) MODE
0<VBT<1.5V 1.6<VBT<1.8V
0 SHORT 5mV 10 mv 600
1 2.49 5mV 10 mV 1000
2 3.24 10 mv 10 mV 800 Feeu
3 4,02 10 mv 10 mV 1200
4 4.87 5mV 10 mV 1200
5 5.76 10 mv 10 mV 800
6 6.81 10 mv 10 mv 1000
7 7.87 10 mvV 10 mV 1200
8 9.09 10 mv 10 mV 600 DEM
9 10.5 5mV 10 mv 600
10 12.1 5mV 10 mv 800
11 14 5mV 10 mV 1000
12 15.8 10 mv 10 mV 600
13 17.8 10 mv 10 mv 1000
14 20 5mV 10 mV 1200 Feeu
15 FLOAT 5mV 10 mV 800

7ES | EEEER T T ERY, B@IE— N EEEM MODE/TON 3| fEEEI GND RIGFBF XIMEM T IEiER,
W ERFR. FFRINZEFATTE 600kHz FE 1200kHz Z (8%, & 200kHz A—1, W A EEHIELSEIER
(FCCM) M1 IR EHEET (DEM) Z[8)iERR, b, Fa[@ITZRE 5 mV M 10 mV Z[8]i%E+F VID M R,

*s VOUT_SCALE_LOOP 1:1 Y TDA38641A B EHEEEF] ovp FR{ER
Ruer (kQ) BOOT-Up Voltage (V) Relative OVP/UVP (mV) | Fixed OVP (V)

SHORT 0 150 1

5.62 0.75 150 1

9.53 0.8 150 1

14 0.85 150 1.2

21 0.9 200 12

30.1 0.95 200 1.2

36.5 1 200 1.35

43.2 1.05 200 1.35

51.1 11 200 1.35

61.9 12 200 15

75 1.25 250 1.8

88.7 1.35 250 18

105 15 300 2.2

127 16 300 2.2

150 17 350 2.2
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TDA38641A OptiMOS iPOL 'T

41A OptiMOS i Infineon
40A EEBERP SIHI P REEERESS (FF SVID) L/
2| B4 PP AR E
FLOAT |18 | 300 [22

TESIRPEEPEAR TN T TIRRY, BIMRIE_EF@BIIGEAM VBT 5IBIERERI GND SRIEHE 46 H BB IE,

+o TDA38641A OCP MNP AE T mIERF

Rium(kQ) Typical OCP(A) | Internal Loop-Compensation- Default LCF Zero
Filter-Zero Register (LCF) Capacitance Value(pF), Note
16
SHORT 15 LCFO 1
3.32 60 LCF 4 8
6.98 20 LCF 2 4
11 10 LCFO 1
154 15 LCF1 2
21 20 LCF1 2
26.1 25 LCF2 4
316 30 LCF 2 4
43.2 40 LCF3 6
511 50 LCF 4 8
64.9 25 LCF1 2
78.7 60 LCF3 6
95.3 40 LCF2 4
113 50 LCF3 6
133 10 LCF1 2
FLOAT 30 LCF3 6

7ES|RIEBPERTN T TIERY, mIRIE LRIBESIE— 1AM ILIM 5|B1EE S GND K% OCP [R1E,
b

16. B (& Er 7775 0x64[14:12] . 0x62[2:0], 0x62[6:4]. O0x62[10:8]. 0x62[14:12] 77 HIEMLCFO. LCF1, LCF2,
LCF 3 FILCF 4 #9231/ LCF 18,
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o
TDA38641A OptiMOS iPOL ||1fi|1€0|1
40A FBERFP S IHIRmIEREERESE GF sviD)
BRI AT IRFE N

9 HA MY RN FE L

9.1 PVin=12V. F.=T1

MEMIAZTE 0 LFM R THITHY, i BEERRET R, RERTHER, ELARTINERN
#o

xR 10 PVin=12V, Fs=ZT{BTAYEERES

Vout (V) Lout (nH) P/N Frequency(kHz) | DCR (mQ) Inductor Size (mm?3)
1.1 600
100 L101247A-100L 0.125
(Ext. Vcc) 800 10x6.4x12
1000

Efficiency & Power Loss vs lout

94

3.5

25

(-9
15
1
82
0.5
80 0
0 5 10 15 20 25 30
lout(A)
o 00kHz —e— 800k Hz 1000kHz === = GO0kHz === = 300kHz 1000k Hz
6 MBI ThFEGFEHRL, PV.=12V, F.=ZHK
Final Datasheet 20 0of 69 V2.1

2024-07-17



o _
TDA38641A OptiMOS iPOL (|I'Ifil'|€0|1
40A B EBEFS 5| RIZMRERERSR (H svip)
SRR IR IRFE L
9.2 PVin=12V. Fsw =800 kHz

MERMIAZE 0 LFM FOATETH, BB aEENEREFT R, LARTHER, ELRTINERER
#o

&1 PVin=12V. Fsw =800 kHz BBy e /R% 28

Vout (V) Lout (nH) P/N Frequency(kHz) | DCR (mQ) Inductor Size (mm?3)
1.1
(Ext. Vcc) 100 L101247A-100L 800 0.125
11
(Int. Vcc)

10x6.4x12

Efficiency and Power Loss wrt lout

Power Loss(W)

0 5 10 15 20 25 30
lout(A)

e External Vcc ~ ====internal 5V LDO == =External Vcc nternal 5V LDO

B 7 AN LDO. PVin=12V. F.,=800 kHzE}, % 28 A BRSBTS & THRIAFER L%
MAE &

9.3 PVin=T4Y. F. =1000kHz

MERMIAZE 0 LFM FATETH, RSB aEENEREFT R, LARTWER, ELRTINERER
#o

*12 PVin=Z{K. Fsw=1000 kHz BJRYER /%

Vout (V) Lout (nH) P/N PVIN(V) | DCR (mQ) Inductor Size (mm?3)
11 10.8
) 100 L101247A-100L 12 0.125 10x6.4x12
(Int. Vce)
13.2
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o
TDA38641A OptiMOS iPOL <|nfine0n
40A B ERS 5| M RIZMRERES (F sviD)
AR I RIRFE LS

Efficiency & Power Loss vs lout
92 4
35
90 L
7 3
”
88 —_
< ” 25 S
= ” 2
E 86 > - 2 g
:E' - g
HI.E - 1.5 (=]
84 o
1
82 mmm
0.5
80 0
0 15 20 25 30
lout(A)
——10.8Y  e— 12\ 132V ew» @108/ = @12V 13.2V
8 HBIMERMINFERFEMLL, PVi.= T . F..=1000kHz
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TDA38641A OptiMOS iPOL (|ﬂfiﬂ€0ﬂ
40A EEEERP S| M mIEEERESR (% SVID)
A

10 FPF E h 2%

1ZMiR7E TDA38641A BY DB356 Rev 2 i ik 1T, BEE—T 8 EiR, NCuEAN 18/E, TNEMEEN 2
#&E MENFR4, HIRR T 105 2K x 133 2K,

TDA38641A PVin=12V,Vo=1.1V, fsw = 800
kHz
45
43
41
39 AN =N
= 37 AN A
< \ N
9 33
31
29
27
25
25 35 45 55 65 75 85 95
Ambient Temperature (°C)
=800 kHz, 0LFM = = 800 kHz, 200 LFM
9 FPEERRZE, PVie=12V. Vou=1.1V. f.,=800kHz. VCC= R LDO
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" _
TDA38641A OptiMOS iPOL <|nfine0n
40A B BERT S IHI T RIERERESS (7 SvID)
MOSFET B9 RDS(on) fERE T IE R

11 MOSFET B Ros(on) BEREZHIER

Synchronous FET RdsOn Variation with Temperature
14
1.2
1
€ 08
H -+
4 0.6
(-4
0.4
0.2 emm/cCc =5V
0
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)
Control FET RdsOn Variation with Temperature
5
4.5
q
3.5
g 3
E
T 25
2
2 2
1.5
1 emmmm'\/cc =5V
0.5
0
-40 -20 0 20 40 60 80 100 120 140
Temperature(°C)

10 MOSFET BY RDS(on) B4R ZHIE R
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o
TDA38641A OptiMOS iPOL ||1fi|1€0|1
40A FBERFP S| RIEREERESE (F SviD)
AT {45 ((40C=Tj=+125C)
12 BAEY T /R4S (-40°C =Tj=+125°C)

PVIN standby supply current LDO output voltage, Ilcc =60 mA

StandBy Current Variation with Temperature LDO Output Voltage at Different PVIN

> & oo
N o b
8 8 8

ent(mA)

g

LDO Output Voltage (V)
3

StandBY Curr

g

w
o
IS

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

Temperature (*C) Temperature(°C)

—e—Vin17 Vin 12 Vin 5.5 Vin 5

Enable Start and Stop Thresholds

Enable Start and Stop Thresholds

] 11 HATERSE (514, $£24)
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TDA38641A OptiMOS iPOL
40A R BERY 5| rRiEFEERESE (7 SvID)

(infineon

AT {45 ((40C=Tj=+125C)

Vce Good Rising and Falling Thresholds VRRDY Rising and Falling Thresholds
Vee_Good Rising and Falling Thresholds VRRDY Rising and Falling Thresholds
_
Temperature (°C) e :
FOVP Thresholds RUVP Thresholds
OVP Vth Thresholds RUVP Vth Thresholds
ROVP Thresholds Analog OCP Thresholds
ROVP Vth Thresholds Analog OCP (valley Current) Thresholds
= 12 BT RS (5248, t£24H)
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TDA38641A OptiMOS iPOL (mfineon
40A REEERY S| M eI mIEMEERESR (5 svID)
i3

13 BA

TDA38641A B—H B2 TEA. TEEMNIEMDC-DCIaERS, LA ENE 12 v N BIRF RIS AR
IE23#0 DDR 7ZfiB2SPR R EBEKF, PWM ITHIZSMEM T BZE R ER OptiMOS™ FETs {8 TDA38641A i/
—FUNRTRERA R, FRMEBMNINELR. FRRRIEEIEITHE (COT) TS RAEhi&iTTE,
IREIEEINAL, I8 EECE AIfE R K&/ XDP Designer GUNEITEN , FHXTEIZE A FNIRE R BS 72 6E7E
B LEfERs .

13.1 Intel T{EIE

TDA38641A Bl T Intel® VR12. VR 12.5. VR13. VR14. IMPVP8 i%&it# DDR 72fi&28, MILEITYELEE
(BOM) HITEKRIBKR. 1EMTP FIEEFEFIFENETR, HEsECESIHMEEH. vID RMEMIEXINEE, XK
ARIEFRE T = aa Lmetial, HERT EEMNEEZERRE PWM ITFHIZSSHEE,

13.2 EBER

BirEE (RViDMHaHE (W) EX) SESRNBHEBEE (ZERN) ZENEERFEIRER
E. IREREHRSRE. SHEE ADCHITHFHAE, NURSIRKSFAIRESENSIMEEMFIIE. 81
HEREY B RN BRI m M RIZE L fEItE, LUXEIFrERRE,

RTIRE 256V E 3.04 VEEARMRHEE, HIFEHE VOUT SCALE LOOP 12 #H,, FHEE—1 M Vout
F| PGND BYEBPE D [E28, FBPE ERRAIFOMMSLS VOSENSP 5| IFRiE. EEXRRS Vout 18E = F&ERIN
B, SEESESNIIREMESS EHEX— N ErE2S, 0B 5Fm. BREMNITEARIT:

— Voj/fb
Rtop = vm—vm 12

(Rz *13570 70000

Hrh:

R1 &7 [E2S89TNim B FH S

R2 B9 [E2SHVEKERFEFE
Req=FBX R1 #l R3 WBRIE

Vo= Biriat BBIE
Vfb= VOSENSP = Vo/2
R1. R2=499 FXif (HFEF(E)

_ RixReq

R3 = R1-Req

NFHRENIRIGEEE, Vout NITESAMNT:

Vout = Vb (1 + 758 + 7528) — 1.2x oo
R1 A1 R3 BYRBINEINT:
Target Vout (V) R1, R2 (Ohms) R3 (kOhms)
2.56 499 374
3.04 499 29.1
Final Datasheet 27 0of 69 V2.1

2024-07-17



" _
TDA38641A OptiMOS iPOL (mfineon
40A REEERY S| M eI mIEMEERESR (5 svID)
i3

13.3 VID RIS 23

VID fRFD2RIEWSE R CPU BRI VID FXED, HEFHIZIE AR VID BIERIREFLIE, 811 VID 1332 #F Intel® VR13.
VR14, Wtb4h, RIEAFIEFRAINN ID, P IERIZRIZ 5 mV L 10 mV VID i,

13.4 TESTMODE

1Bid @ SV_ADDR SIRI5ENN 3.6 V BBIE, 14§ TDA38641A B FMIIAE, HiGHFLF NIRRT, AP AHE
i3 XDP GUI I [E) NEBFFEE. EMEHEXT, EHMEL FET A=, &EFHULS 0x0A, I ILIM F
TON/MODE Z 7 SM_DAT # SM_CLK 51/, BF5ig&HT 12CBE. FFesPHNENTEMRE, NEMSH
4, EHEME T sVID BEZORSIM I RIZEERESS.

13.5 12c##0 ((REVRRXTAIA)

12C 8¢ PMBus [ T 5 TDA38641A BI5, XML BITIEOBFHMEBIBES AN, BITRESIA 1 MHz
BRI AIEESNIE & Fihin, BTFEREENBITIEITEH. BRETETXR LIEFZELEFESS (MTP)
BITRIE, UFEMHEIEITEE

ARIPEFPEEMNES, 2C ZEOREENERIGEIHER 16 IR AEREIHE. BRIGESES RPN
RIFIEDL tEIh, EE—TRARITFNEN T EFSREEERE MR,

13.6 ZREEFHES (NEWNLRXTIA)

ZIRIRIEIZAERR (MTP) ZfESS RS, LHA, MTP ABHIEMmAIRIESERT, HeSEETaAE,
MTP R IFEIRITH A EFEIIEPHITES . R LB, BB IBEIATTRIKI (CRC) IIEMTPRY
SR, WISRHIL CRC FBiR, ITHIBSETTIERB .

TDA38641A &% 0 1F 13 MIHAFIVECE, B TEREME. MESETIHUENBEEEELRREFSH. 5
BHRBEIN A ERLL, XAKTE T HRMTaEH. LI, TDAS4IA EAFMBZELR (&% 131
ELEM) BB, F1RIE SV-ADDR/PROG 5|Hl LAY EBPREFIEET (0x0000[13:8]) TE_LFE/EBEThERE
— HE—BIX . EEFRMAM CNFG SR E—LFEFR, AFRAFPKEZEGNER (FEFSS
0x0000[13:8]) M ZEURKECE X HFHHIEEKRE (FF28 0x0000[3:0]) -

X F—PNEGEE XM, TDA38641A RZAIRKINRIE 13 R, XIN T BN 7T B A RIZHA B SIE T & ERIT
R ETM. LI, TDA38G4IA EAFAZEKGIZITMEB RS 13 MEEXH. BXBEHRENEMAEE,
JEE% AN_2308_PL12 2308 163442 4RI2IERI v1.1,

13.7 miz (INENERNTAIA)

Rit5ERfE, XDP Designer GUI SER—MNECEX S, XL E XM A LUREMME, B CERBINESSH
BITEE R B ENIIE NI E XHH B4R 1TRIZ. 1FIB1E2RRIZISRE AN_2308_PL12_2308_163442,
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TDA38641A OptiMOS iPOL |nfineon
40A B BERY 5| HITIRIZFEERESS (% SvID)

THERE
14 TR
14.1 = B

B _E#2E28383d Vee/VDRY TE, H=ERER+1.2VEBE, TDA38641ATITHIA A E T HEN LBE
RSN, JHfRTE Vcc/VDRV BIRIEAE Z I AHITEURAIEINNE, 1ITHIZ R T — N ER, MIEK £
SAIFHN NVM TIEARE Z B8 "RSE POR "R, X—IERATHRASIEINERE#ITEAERIEZ
HTRE TR, AR, ¥& Trim # Config BI& M NVM INEZI T1ES 1288, £ Trim £3XHAIE), FREBBEINE
FPEAYSIH (SM_ADDR/PROG) ERIEFUREEEH. MILFERBEETHRE ADC EEH BiF, MR
Trim #0 Config CRC ILfZ, MEAFEEM NVM INEH B TEFFESST, HH1T CRC REUIEX LT FasH
IR, MRITEHB CRC 5TEMETE NVM AREY CRC A—E, MARIEA CRC /iR, HZXIEBIFHNT—1MF
Bll, Y02 CRC ILED, MBPGMEHITESFET, —BESEESHETATNEE, BFEESHIS, 2
HIMEFEF X, TR NM ABRMEI TESFESSN, pwMiaHLA TSR (Hi-2) KE

14.2 FfRIERTh

TDA38641A BEZ B ohEIFR 7 BB, T VOUT_SCALE_LOOP 1:1 fZFH, i%ER1E243 Vout 1% & B BRKAITR
RE®BF, ¥IF VOUT_SCALE_LOOP1:2 W FE, ZEBHZHF Vout IREMN—FHERNFRELEF,

EETURERN FIEEEE, HBIAHEUTRE:

o ZH "imHRFRERT RXFIEIEER "ThEE (K& 1728 ox6C FYE

IR E 9 0xF240)

o Z 7725 0x0064[11], d2a_enable_prebiasi& BN 1

o PVIN EIZEZRETF 25V/mS

o FRIEIRAVEERBRSI 1A

RIE Vee BIMSFIREEZ2FE BRI LDO, FAEM EBEFEIIM TEI13FIR

EAREST EARTREREFERVNASD, HEMRBERHG T EEN, BHEAESHNRIPERN. X

ZHERT, EENBIRE, BHESMEIER. EEMAIME Vvec AEHHEBRINAF, PVIN FEEERX
FEEEAXERMEE, BERLUTER 3 4 FimBiF,

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)
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TDA38641A OptiMOS iPOL |nfineon
40A B BERY 5| HITIRIZFEERESS (% SvID)

TEIRE
Pre-Bias Pre-Bias
[ |
PVIN Ext. Vcc
| I
Ext. Vcc PVIN

Enable Enable

13 HRERSRG EBEFT.

14.3 AEBEEZ (LDO) IRESS

TDA38641A 52X T 1R/EZE LDO f3[E28, NAEPBEBIEMHRERE. & Vcc UVLO BrhBEMNERERES
FERERERN, REFYIEE. HERMNEE LDO HITRHIEITE, PVIN FEAREFE LDO RV,
7T T5E LDO MITHZIGFE, AILUSIMEBRE FBIE1EHES) veC/LDO 51 ko 1EFh, BRI 0x64[3] IR E N
1, XIEEZARER LDO 1#8F. E 14 3BE7T VCC/LDO 1 PVIN 5|HIBY AT BEEC &

_Pvin Pvin Ext Vcc
r—11 IJ:
l PVin = PVin
- VCC/VDRV_—J- VCC/VDRV
TDA38641A 2.2uF ~10uF TDA38641A 10uF
PGND% PGND{
Single rail operation with the internal LDO Use an external VCC

14 =SB LDO TSMEE veC BIERE

14.4  REEESENEEH

TDA38641A KA T B RIIREIEE FiERY (8] (COT) #£H!, PIHRMRIEAY T HBSIN M RFN AL AT, £X
AT, BHBES vref —EEARIGBEMIZEDHALE L. Vref SIEER Vout BLLHl. EHHK
REBFEMREBES Vref 1IN, ARREERKRBAZE. ZHANIRS Vref Z BINEELZRNABRMAGT
E—PRREBE. FERBAZEEE TSRS Vout F5E. KEREBEMMKESSHEM, RBENATFL
KR, H5IREBEHITHR, HIEFEMNBHRENEEN SEREARELR. ZRREHPIEERERN
PWM 55, BEIERN SBATEIARLEZZRHE PVIN. Vout F Fsw 1 PWM SBRIFFEETEIEIE FRo PWM X F1EY
EIRIEER Fsw FiaHAFRE, MEETERENBT L, EFMEIESXE. ZREHFE PORBUH.

Final Datasheet 300f69 V2.1
2024-07-17



" __
TDA38641A OptiMOS iPOL |nfine0n
40A B BERY 5| HITIRIZFEERESS (% SvID)

TFIREE
iDAC and Vref Ramp generator
generator . PVIN Vout Fsw
VOSENPC I |
Vref+Verror - PAM
VOSENM o—
Adaptive ON

Vref Comparator

Differential amplifier )
time generator

Floor amplifier

14.5 SE8E (EN) S| B
EN 5| fl#=H TDA38641A BYFF/XKIKTES. H VCC/LDO BBEHZE VCC_UVLO_Start FIELLERY, BRERIFSE60.

ENSIIBE=MECES . WE 15 Fim. BCE—RIINPZIEES. F_MagericER @I BEDESS
Ren F0Rex2M PVin EEEIRISEREE S0 F=MECERR EN HIZEREE PVIN 5|, XEXEEMRINAFIE
FEA.

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

PVin PVin

PVin

PVin | i PVin] i T
— : , 1
Vee/Vdrv - REng VCC/VdrV—JT PV|nl ] Vin I
I En l En Vee=

=" frDA3geala I TDA38641A I 1
= L = En |
RE”zi TDA3864 1A _I_
Configuration 1 Configuration 2 Configuration 3
En =an external logic signal En=—RENz o py.
REN1+REN2 mn

& 15 {FeEACE

14.6 FrX$hZF M FccM/DEM TEIER

TDA38641A IR M TERER : BHEIELSE (FCCM) IR EMHERIL (DEM), 7 FCCM BT,

TDA38641A WA LUIRIBEF XIMKIENE L B EFFIRERETT, FHitHEBESURR). £ DEMEXT, 3
BREMOATEN, P FET XF, MMERTFXME, #e TRAZBRNUNER, FEHHE, FCCM
M DEM WITEA AR, BEIENRE, BITRANITEREIRNER. EMBHMEE, FEMEIF EN
VCC BB[f, FCCM #l DEM Z [BIHNiEF S RIBECERHITH, ECERYIT 5B HiricH) EBrEESECE S 2.

TDA38641A IR 5| I Bl RIZFF XN Zf..,, $ARSEEN 600 kHz & 1.2 MHz, RIEFTIZEFEE (fu)
TDA38641A BI LR TE BIPVi M. 4 AR A5 FET S3@A18], W TFINATRo

V2.1
2024-07-17
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40A P BERFP S IH I RIEREERES (FF SvID)

TERE

r_ Y 1
PV fow

Hb f AIFRERIFRINER, TIEHAIE), TDA38640 Ziafx PV HV,, FHBINEE @B LURIFTIIER fuo
BEE A EBVIE N, F%$ﬁ$m%15bﬂ, DIAMBEITHERRFE, ALk, TDA38641 AEBREIEE FFXIMZE,

WNFEI0EFTHY TON/MODE BCE, TEEM EN T VCC BB E.

14.7 Intel X}

Y LEFESIEsIE VBOOTIREAAKTF oVEY, mtHBEE EAERENFEIEE, FHHiE VRRDY, £/ VBOOT
BYEFEZFIRIE VID_FAST/VID_SLOW g5 $#1T4RIZ,

N5 Vboot=0V, NMIVREFRFOV, 7 CPUMIIFERAH VID 5L ZRIFAHITIHE, £ VRI3IERXT, —B
£ Rl BE B /E SR 81T SVID @15 B Vboot =0V, SV_ALERT# Eeiiis

14.7.1 Intel BEIET(

TDA38641A Vboot EE[ERITE MTP F2 2 iE, A% IntelVID RPIEENTEE, KUK L2 DFERT 5mV
#1 10 mV VID Z&EY Intel VID 3Ro

14.7.2 Intel SVID 2 [

TDA38641A SR T e 2 FA Intel® VR 13, VR12. VR 12.5#1VR14 §1T VID (SVID) #5[1, X2 Intel L IE2§ & VR Z[8]
By 3 k50, ARREFh. UER alert# AR

TDA38641A IRYE Intel HSELI T FAIEMNER SVID HFFasMan <o X FATIEM Intel 23, TDA38641A 3L
MT Ao ek <SHFERS, FEWRDEGIIN Intel CPU BETZHONIFIRS TDA38641A FRIZHRIERYNI
A2, MIMME Intel® VR 14/13/12/12.5CPU EB LS ELLBVEE IR M FH ML EINZE,

TDA38641A A9 SVID #uhtERIN 9 0, BILUET MTP (IR4RT() BNfEFA SV_ADDR/PROG 5 |MIE4miZ, thutsiE
Thae R ph LA R IMNE =

TENHARENRET MTP #ilHRIE

# unlock the address register to write, then lock

Set Address lock bit=0
Write new SVID address

14.7.3 All Call Z i

TDA38641A & MNFEREY All Call W EIIR U T AR ELE

o OE # OF,
o {XO0E,
o {XO0F,
e TAllCall

TDA38641A RIECE ) CPUBI VR (£ All Call OF) E7ZfE28AY VR (fEEFE All Call OE) o
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40A B BERFP S IH I RIEEERES (F SvID)
TR
14.7.4 VR13 T{EET

VR 13 &A@ MTP fiI (0x44[12:8]) #H{TiER, VR 13 B THEZIEEE S NRER THEhF 1285,
TON/MODE 5|fli#{TECE. EVRI13ER T, BEIREAIEZ S5 mV I 10 mv T #HEE,

VR14 T{EHER

VR 14 I ElEE MTP i (0x44[12:8]) #H1TiER, VR 14 B THEEEEDTNINER TR FFeeE
TON/MODE 5 |fli#1TECE. EVR14ERX T, BEIRERIZ SV I 10mV PHECE,

RETFR

TDA38641A 2435 SVID Set WP 5%, RIEEFRERAAMILIGSEFRBHAI VID BE, HMIERFL L Set WP 65
BY, VRESFFBNE2ME R WP F1ZESRRISAVEN TSR E BE., TIRELIERIaTHRE, FrESNniEit
FIEEM BRI EAER

14.7.5

14.7.6

+&13 Intel 5mVVID %k (VR14 F1VR13)
VID Voltage |VID Voltage |VID Voltage |VID Voltage |VID Voltage
(Hex) (\)] (Hex) (\)] (Hex) (V) (Hex) \)] (Hex) (\)]

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 1.51 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 1.49 D4 1.305 AF 1.12 8A 0.935 65 0.75
F8 1.485 D3 13 AE 1.115 89 0.93 64 0.745
F7 1.48 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 1.47 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 CcDh 1.27 A8 1.085 83 0.9 5E 0.715
F1 1.45 cc 1.265 AT 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 T7E 0.875 59 0.69
EC 1.425 Cr 1.24 A2 1.055 7D 0.87 58 0.685
EB 142 Cé6 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 oF 1.04 TA 0.855 55 0.67
E8 1.405 c3 1.22 9E 1.035 79 0.85 54 0.665

Final Datasheet 330f69 V2.1

2024-07-17



afineon

TDA38641A OptiMOS iPOL

40A PREERP S| GmEEREERERE (7 SvID)

TEIRE

VID Voltage |VID Voltage |VID Voltage |VID Voltag |VID Voltag
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) e (V) (Hex) e(V)
E7 14 C2 1.215 9D 1.03 78 0.845 53 0.66
E6 1.395 C1 121 9C 1.025 77 0.84 52 0.655
E5 1.39 Co 1.205 9B 1.02 76 0.835 51 0.65
E4 1.385 BF 12 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
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 07 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
x14 Intel10mV VID R (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 2.33 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 1.61
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
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TDA38641A OptiMOS iPOL

40A PREERP S| GmEEREERERE (7 SvID)

TEIRE

VID Voltage VID Voltage VID Voltage VID Voltage |vID Voltage
(Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V) (Hex) (V)

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 66 151
F1 2.90 CE 2.55 AB 2.20 88 1.85 65 1.50
FO 2.89 CcDh 2.54 AA 2.19 87 1.84 64 1.49
EF 2.88 ccC 2.53 A9 2.18 86 1.83 63 1.48
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 1.45
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 Cé 247 A3 2.12 80 177 5D 142
E8 2.81 C5 2.46 A2 2.11 TF 1.76 5C 141
E7 2.80 Cc4 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
ES 2.78 C2 2.43 9F 2.08 7C 1.73 59 1.38
E4 2,77 C1 242 9E 2.07 7B 1.72 58 1.37
E3 2.76 Co 241 9D 2.06 TA 1.71 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 7 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 4 1.65 51 1.30
50 1.29 3E 1.11 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
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40A B BERFP S IH I RIEEERES (F SvID)

TERE
14.8 YmTE5| B (SV_ADDR/PROG)

%5 | AVt BB PR BE AT B B EBY SVID MithitRE, Wral7E EEREAEIM OTP RN 14 AT RERC B X ik
EEeE, WX 15F177, SV_ADDR5|BIiEIEZERE S SV_ADDR/PROG 5| BBV EERERRIEE, PROG HREA Tk
BEM OTP HINEM 14 NEBGZ—. BXPERGNZEGEENFAEE, BSIR%E 13.6 T,

BT | IRIE, AIXT 13 DNEGHZEE XHFi#1T 0 E 12 Uttt RZIEZE, ©AaIFT8 I BGREE X H
#H1T 0 E 15 it RZIAE, EXNENEGREE XS HITRIZN, BM OTP INEHRIEHIZA CONFIG
El%, Mm55|IMEENtItREELTX. XN TFZMENA, ERERTIRESIMPREZENMILEE, M
OTP HNELHY CONFIG BlfR, @iTIGE 7788 i2c_disable_addr_offset(0x42[6]) IE BN 1, BILIZZFS|HIKY
MtR#Z, EXMERXT, BRUEE i2c_device_addr(0x40[6:0]) 1 pmb_device_addr(0x40[6:0]) HAY
BEFES[ERTE, HtURBEFEERN 13, 14 3¢ 15 BY, ZTheEIEFEEH, RAEZEGEENAD, 3
i2c_disable_addr_offset(0x42[6]) IRE&E N 0 By, XLERIBETEIM,

&15 SV_ADDR/PROG 5| ]
Resistor to Fun::?t?nc:\lity PR.OG . Func;‘;;gll)i?yr‘: SVID o
GND (kQ) (For single Functlo.n.allty slave address Programmability Access
image) (For Multi-image)
SHORT CONFIGO 0
5.62 CONFIG1 1
9.53 CONFIG2 2
14 CONFIG3 3
21 CONFIG4 4
30.1 CONFIG5 5
365 Most recently CONFIG6 6
Programmed Please refer to Section
432 CONFIG CONFIGY ! 13.6 for more details on
51.1 CONFIG8 8 single image and multi-
61.9 CONFIG9 9 image programming
75 CONFIG10 10
88.7 CONFIG11 11
105 CONFIG12 12
127 CONFIG13 13
147 NA All Call
FLOAT NA All Call
14.9 L/ =1

RBEhIHREME X N5 SVID IR BEhes <, EH SetVID_Slow (0x44[1:0]) #1 SVID_fast (0x46[15:12]) &5
SHETFERBEIEFIRE S VID.

14.10 fEH%

TDA38641A IR FH# Lk, FESRESTFERHBITIRE, TEINPTEM. INSETastE R HERIZTE RN
0EFE 10 mQ, LN 19.53 uQo
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TDA38641A OptiMOS iPOL iT

4on BRERS I WTRREERES (3 sviD) @
TERE

VOUT_DROOP #5<¥ 0x250[15:0]o VOUT_DROOP BYZEM 3 ##Z nli@:d{F A loadline_range_sel 0x6A [6] {iL

EINE] 0 & 50 mQ, ¥EEF 100 pQo bk, HMEFEHEH AT Ta i rlEId Z 1728 0x6A [3:0] BY 4 fiILA 30
kHz JIBA{iL M 30 kHz &) 500 kHz #H1THRIZ.

14.11 WHBEZSE

TDA38641A VSEN #1 VRTN SIfIESiEEARMNAMNEMEBEE £, LIRHAESSHIRIDGIEINEEES
IFZEBERN, HRE cOT IEFII ML BES LSS T NSRS SHIKMRBEHITILR. 3 Vout BIE(R
TiZESHY, PWM ESEMA, &l FET LUEESBNEFBE. KEEEHASPMZIRERAKE™
4, ZBKRERRE Vout 5EEBEHITILIR. NE 18FR , M5B VOSENP Fl VOSENM Bl B R
.

q}-{qu

TDA38641A

Y

VOSENP

VOSENM

16 0 ) BB A T i 2=

14.12 VRRDY

VRRDY 82 F Intel BY PGOOD, Intel VR14 PWM X IFHAE X TIE SNBSS, E— R RETN,
FHIFE 33V, Y EEFEFIBEIE VBOOTIEB N AT ov Y, MmHBEESE -AZTRENBIIEE, Hiis
VRRDY, A&HA#MIPERY, VRRDY 5|HIAYAERZENZR 16 FTo

K16 VRRDY ¥ # % A4 N 7
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TR

Type of Fault VRRDY Pin Functionality Device Behavior after event

ovP This pin is de-asserted Latched Shutdown

OCP This pin is de-asserted Latched Shutdown

UVP This pin is de-asserted Latched Shutdown

Boot UVLO This pin is de-asserted Latched Shutdown

Vcc UVLO This pin is de-asserted Latched Shutdown

OTP This pin is de-asserted Latched Shutdown
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15 PR R

15.1 I HRF (ocp)

TDA38641A BB OCP {R#F: &) OCP (AOCP) #1%X= OCP (DOCP), AOCP EEFIfRHIEFEHBRAEREM,
i DOCP MEFFIYBEREE. AOCP B—F R FENML, [IKE NAIRLLEEs 4 & EBPERE,

I MG R, ATLMED FET RDS(on) ERNEINEEEZBRER. BFEIENE, ADCKER
R BREREFY, FRERTRLERREH DOCPIETT,

AOCP E[ZE{RIFEBER B ERIEY MOSFET BY RDS(on) MRILMZIMEE; A, FRIPHIHIRSERELLER
BRFLNIFNES 5T REAEHITLLR, MK T ADC HIREMER. AL, AOCP BB REAIEE
MZEE]. FRRARRAAITREMZERIR, HRERHSREL MOSFET B RDS(on) 4B[E. FHitk, &
ABkRRETRECERN/IFRIFAE.

£ TDA38641A FMIAERX T, FLBIFFERMETH="M (aocp_thresh_sel [2:0]) /iA] AOCP BB, #F
OCP (DOCP) 132 PMBus 257728 IOUT_OC_FAULT_LIMIT $2fft, HIZBHALFNiLiEBY, AoCP # DOCP BBF
¥ ILIM 5B LIS BT EBRRSSIS B, HFEMMNZE IOUT_OC_FAULT_RESPONSE ‘R7E. AR SIEXM.
A EIR, BFEFSRAIFE PMBus BY STATUS_IOUT B iF2HEE,

AOCP NEHEEHFIIER T/E (B FCCM A DEMIRT) HABIEF. Hi#id AOCP BH{ERY, {HiZ1 MOSFET
BERRBFHALAESRIFTSE, FTROSHOMOPRFEZE, UaFBREUEKREEZ (Bhabkd) .
WRTE PWM BRAPEY EFBHMIEI AOCP %4, EIANEWELEFE, BoPREEEhd, WRERMNETF
AOCP &, EOBHEW g, HEMRET AocP HERN, ¥EBMENSHkF. AOCP T Vout
AmHEEEHIRTE, XRE T VRRDY EEWEEH AOCP BE A UVP (R,

FiF DOCP (RIFPEVEE RS S8 5.5KHz J8iK2s, #A/55 IOUT_OC_FAULT_LIMIT B{E#{TEEIR. HlLt,
T IEREESXT BIRESHIT T FI9%1E, DOCP BESRINMLIRELL AOCP 1€, DOCP BT {EmrlEE
IOUT_ CAL_GAIN #1 IOUT_ CAL _OFFSET#{TRUE, HTFXEBRIES#HIT T FIYIE, DOCP b AOCP E/UHE
e, BIE AOCP i&E1SLE DOCP &, [F/9 AOCP BIgE=LL DOCP ER itk , = AOCP #l DOCP & & AHE[ENE
B, FTRERSBUAHEBE T, HEA docp_from_aocp Z 1725 0x60[3] MIEI OCP i & #K = oCP BY, &
17— 10 ITEREZRITEL 10 R AOCP B, ARRMFIRAXESURITHRIZEML, ITEHBEELLRE IR
iF ocP EHFEE L, THEALEBRNER. HFE, BIBOHEY coT AXMEXRMER. B 17 2—1
AOCP MRz~ 1o

TDA38641A IFIR XA R AOCP MRz, A/\ALEERRIRE, B ILMSIH ERIBEIRE (5F8T) . FmEl
OCP FR{E7E LEBBIINEEIER B P, FEEIGETER. N7 ELX OCcP fREl, AP HAMES EN ES55
Veec BB k. Z[EHA OCP M 523F TDA38641A HEFTEHMABMER, HENEsETHERBERM. WHE
B BRI ME5HAEIN AoCP, ERHBERESNERLT, Relmt EIEXRHRENHE L
AR RESTE BRIt iR AR & AOCP, [ZIEHN TON_RISE Bfja|sR/ Mg B BB, LUBRIRAE A AOCP,
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L EN BESTHEER, AOCPEUE. TE AOCP EH-HAE], BRREMAERELE AOCP [REHITAT, B
7 AOCP BRRIFE— N FFXEIEAA, BRERMMNAERIRERIRET AoCP fRE. FEIEME, FRIEWE
HEERLBREXEFRP (UP) BEUTHALL uvP, TN AOCP B4R VRRDY S HIK. B 17
HWERT RN E .

OCP [REEZTHAMZ. MHENAVMHERERE FNIHE:

Ai,
Tout ocp = Ium + N

HA: lowoce = AOCP BRIFBSBYAILH B FEMo luv=AOCP [RME, BIRERXEMAIA(E,
AiL = I &5 BB RRSUR B 7o

798G 1E AOCP SE{HHAIBIHIL R RRIBAN, ISR A LU ARE SR E BB XAV IR A BB AN E (B
Isat = ILIM_max + AI.L

EEP: Isat%%@@*”%iﬁ) ILIM_max%AOCP Bﬁfgﬁgﬂaﬁkfm%o

AOCP Tripped *

Current
Limit

Inductor
Current

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

HDrv |‘ O nnmn.non.
I
] I
| |
| 1 |
LDrv smimiiIEnEinmEniEm
I
I
| i
I
VRRDY ! |
1
|
I
I
i
: UVP Threshold
Vo ' :
I
E 17  AOCP MRZEIFEE
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WFE LRI
15.2 HitH X EARIF (UvP)

TDA38641A UVP M 2 —MEXIPRIE, BIECE 7 50 mV = 400 mV, Fi#HH 50 mV, ZFR{ESEIVBT 5|
TRIZIREN (BREsT) . ENEEXT, PREED VOUT_UV_FAULT_LIMIT PMBus fi 9 #1T4RIZ, ML
I VOUT_UV_FAULT_RESPONSE n<¥#{T4miz. Ltb4h, el LB ihRLEAEMS = | H 12C F1728,
Xt EBHFRY UVP PREHITHRIE. UVP HEED relative_uvp_thresh_en (0xSE [15])) i /Z A, BFEL
relative_uvp_thresh [2:0] (Ox5E [10:8]) IR BE. HENMNEZRZEK. XMMEBERX, TJFEH
disable_relative_UVP(0x60[14]) i1 22 FHAEZT UVP,

& UVP MIPE#E AR R AT, %ﬁwi‘ MrE, BEHELTF=7E, EFIER PMBus CLEAR_FAULTS <&M
nE, FIBEEIF Vec T EN (SSBRBoIE M. XM EEIEM D MOSFET =&k, F@EIH Hin
B9 EE B PR SR 1EEI FET E’\JMS_W EXTHIH R,

MR EANEIR, W—Bftk uve 8E, KiZENEAFREXRITINEE (1 EWESEW, Fi#HAN1
Z2) , AEREIREN=E. ENBLERY, FIRE 250 mv WEEBTRERLE. NREEERTIZBE,
)nIJ}:IEjJ%EF_FEjJ, I:l)nlJl-}_Ej-%gE%: Eﬁutﬂ—lu\,&é (ﬁﬁ\ MOSFETi’/Jjj—n;,\) o

TEEB[EGRHE (Vboot. DVID F=F/aNpE(E) HAE], RIfERAZFEESIL blank_uv_sel [1:0] B UVP R,
R 175 T 2 1F2RA0%EIN

w17 183 7723 blank_uv_sel (0x60[11:10]) HITHIRIE UVP EfR, NENRERTTHA

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

15.3 I ERIP (OVP)

OVP DN 53 A NERS . EE OVP (FOVP) F148Xt OVP (ROVP). EIRE OVP BE AT EEN. FiE DVID 1 EN 1K
AT, ROVPREITHREIMFAE HWIE K. B 18 #iR T FOVP # ROVP YR,

{EF VBT SIB) (F/\EFE) &EmHEER, VOUT_COMMAND &5 VBT 5|48 B EMEE, LR RE
WHY ROVP i %,

FOVP B 8 NAEAIEF (0.8V. 1V. 1.2V, 1.35V, 1.5V, 1.8V, 22V #2.85V) , VOUT_SCALE_LOOP A

1:1#3{, 7E£ VOUT_SCALE_LOOP 1:2 #2XF, EBFMNfE, EE OvP # ROVP HERFHH VBT 5IBIRE. i,
EMNAERXNT, TBELEEEFTFS 0x60 A Y fixed_ovp_thresh [2:0] XY HH#H T HEIZE, B

VOUT_OV_FAULT_RESPONSE &< ¥t OVP BHMMRN #1THRIZ. OovP A B UMM : 2B, X#i. n (H

PMBus EX) EEIX n (&% 6) &, AEYEHKZEIR. ROVP WREAEN FHEMHEE, @B

12C Z7 7728 relative_ovp_thresh [2:0] (0x5e [14:12]) LA 50 mV A EEAIIKE I 50 mV = 400 mV, WAJLUERIER

EIRGTTSIE)E R8s 0x60 BY [13:12] {i3R:ERR OVP BfE, IFFES IR 14, 1FH relative_ovp_thresh_en (0x5e

[15]) i AT LAZE 2 PMBUs 8<%

&1s8 iE1d blank_ov_sel(0x60[13:12])#{THYAiE ovP jEfE, NENHEX TR

Final Datasheet 41 0f 69 V2.1
2024-07-17



TDA38641A OptiMOS iPOL (imneon
40A REEERYP S IM o] mIEMEERESR (5 sviD)

B RIP
sel Description
3 blank OV faults during DVID up or down (including Vboot)
2 blank OV faults during DVID up (including Vboot)
1 blank OV faults during Vboot
0 no OV fault blanking

SifR& FOVP BHEY, OVP IRSHIRE, RUAXSE, SUFXXE, MUAXRERNSSE, B
Fia BEREEIRERN FOVP HE, AfE, MHBEREEARBEES,

LAt L ROVP EHAEY, VID IRE R L 30 mV/uS IRIREIZERBE 0V, FHI&E OVP Ing. &S, &
WFXSE, SILFXXE, XMAFREKRE, BRI VIDIREAATER Vout FE EVIDIKE S, LAY
RBMNSOAXBIRERESER XL, UWEREHESFTEVIDIRER, FIEiEdR, MHBERBREREE
BORFiIEEBRE. mMHBESMEHEBER, XRETEZIE VID KBS 24K, mHBEREHIWIL
RES, EREBRERN, IREBHEREHEES, WHBESEEBRARTRMEES.

B XW0{a1 59 VOUT_SCALE_LOOP 1: 1 A VOUT_SCALE_LOOP 1:2 i EXLEFEMIFMEE, FEHS1ZEEM
SN FBZE1C AN_2204_PL12_2204_183614 HhZ5{7285E[10:8] THIHEXT OVP #1 UVP FE TR,

TEZAFI35EE T ROVP #1 RUVP 7£ DVID BRI #N{A1 5 EIREPRISEE S FER. 45Fl9, 7£ DVID XHFIF] Vboot
[BThEAE], ROVP 34T EBRIRTS,

L

o —————— -

N7 L/
/

NROVP——T— |
e e e e e e
— o -\ VID I— _______
. .
/ ==\ ’
ss ! | /
/
. VID LEVEL
/0 1 | aee——— ROVP(Programmable)
I, ——————— FOVE (Programmable)
. — — RUVFl’ (Programmable)
/
Time
18 oVvP fl RUVP RfFIE. I&FR FOVP BHXfX ROVP BIIE .

15.4 IBRP (OTP)

B ERIPEHEE OT_FAULT_LIMIT. OT_WARN_LIMIT #1 OT_FAULT_RESPONSE PMBus HFZ 88 H TR,
TDA38641A ST IF=FImAz. ZBE. XUIFATLREIR, BEARF B,
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BRI

LB REXE OT_FAULT_LIMIT BY, ¥k OTP HH, AXREBHR=8MK, WHKE, FBASEELDO fREF
RE, TEHEHIAFNERT, [/EH2LE, EEIXF OT_WARN_LIMIT, HIRIEENEFIR, [HEENRE
Bt HIFTIEM R, A28 OT_FAULT_LIMIT BRIAIEE /I 140°C, G920 °Co

15.5 BERESIZE (UVLO)

TDA38641A BI #53F M BOOT 5| R E!I PHASE 5|HIFVEBE. NR7E PwM BEEARENEI uvLO BEh T EREIE
A, MISTEEHFHITITE, HE 10 EMEMARIE, TE43 N AZE A% uVLoBoOT EF (£
PWM BHAFRS T TEIE) &, 188 (. N T ERBEE, BEF Vee 3 EN. BEH UVLO BRI TF
fail_code_sticky ZF 1728 Ho

15.6  BRiE @A R X M iE]

B8 BT B 255 H MOSFET Al S S BRIRAGATIE], BRITXUTAYE)SISTEF-E MBI PWM Bz Fi, EF
FET fR¥F SBAVERATIFLEATE]), TDA38641A EERIGAIXUTATEINT B2 BARTTHE, Fi0N ocP HEY
MOSFET E23i,

NFFERNETLUNA, FMEFXIMRNSENESAARTE 7.1 TR/ SENENEAE, TN,
FENF XK RERRT BN, AIEAUTARNROER/ NFEHEIEK,

Yo

——— > max spec of T, i
kfsw % Vin 14 f on(min)

Hep, fEFENFXRME, BAXMENENE, RIEZW, &5 k= 1.25 LHBRIGHRE,
NFRES DTN, DB FREFELRIFXME, EXETIEKT$ 6 TR/ KT B &R
AAE, HEARAOT.

Vin = Vo
kfsw X Vin

> max spec of Toff(min)

Hep, fEENFXRME, BAXMENENE, RIEZW, &5 k=125 LHBRIGTHRE,
Fitt, =R G EEURTFTERY @Y B0 &/ K BT iE]

— Ton
Ton + Toff(min)

Dmax

15.7 =IO EE (HSS) Kl

TDA38641A te{Hti=18 FET XZR8AQMTHEE, 1A FET TIERY, #MBAI5IHZRNEIT, ERmFIERETHEE S
1T HSS U515, 7E HSS HH, AE| HSS IR FHMTS VRRDY, —BiAZE| HSS HfE, 118 FET BN TH, FF
X{=E1E, FEIHARLEBERABERIREG. REEBMY, FEEVCC K EN ESRBIFINA =ER.
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AL
16 &S

TDA38641A BT &Mz #F OCP. OVP. UVP. OTP. BOOT UVLO # Vcc UVLO,

16.1 SCBYIE
7£ SVID 4733, TDA38641A SZHFimitHEBE. WHEMR. WABE. WABRMBNIIZEZEN,

16.2 Y PMBus 87 S
R 195 T 23 FHPRE PMBus 85,
+F19 %M PMBus &5

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. lgnores 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
0x20C PAGE_PLUS_READ Block Read 06h command, and read the returned data
by the command in one packet

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 Send 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
from asserting the SMBALERT# signal.

0x236 SMBALERT_MASK B:OC:: W”tj/ 1Bh Write command code for STATUS register
Block Rea to be masked in the low byte, the bit to be
Process Call masked in the High byte.
he f for VOUT
0x240 | VOUT_MODE Read/Write Byte | 20h Sets the format for VOUT related
commands.
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HWPEE(E
12C PMBus
. PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
Linear mode, -8, -9, and -12 exponents
supported.
Sets the voltage to which the device should
set the output. Format according to
0x242 VOUT_COMMAND Read/Write Word 21h VOUT‘.MODE' Resolutlon .IS SmVwhen th.e Ic
Vout is configured with a load line.
Resolution is 5mV or 0.625 mV when
the IC is configured without a load line.
Sets an upper limit on the output voltage
0x248 VOUT_MAX Read/Write Word 24h the unit can command. Format according
to VOUT_MODE.
Sets the margin high voltage when
0x24A VOUT_MARGIN_HIGH Read/Write Word 25h commanded by OPERATION. Must be in
format determined by VOUT_MODE.
Sets the margin low voltage when
0x24C VOUT_MARGIN_LOW Read/Write Word 26h commanded by OPERATION. Must be in
format determined by VOUT_MODE.
Sets the rate at which the output changes
0x24E VOUT_TRANSITION_RATE Read/Write Word 27h voltage due to VOUT_COMMAND or
OPERATION commands.
Allows the user to set the load-line value
2 VOUT_DROOP R Write W 28h
0x250 OUT_DROO ead/Write Word 8 in resolution of 5/256 Q. Exponent is 1
Used to account for any external
. attenuation network on VOUT sense
0x252 VOUT_SCALE_LOOP Read/Write Word 29h feedback and provide correct VOUT
reporting.
Sets a lower limit on the commanded
0x256 VOUT_MIN Read/Write Word 2Bh output voltage. Format according to
VOUT_MODE
Sets the switching frequency in kHz per
0x266 FREQUENCY_SWITCH Read/Write Word 33h table found in user note UN0047. Exp =0, 1
Sets the value of the input voltage at which
0x26A VIN_ON Read/Write Word 35h the unit should begin power conversion.
Exp=-1.
Sets the value of the input voltage at
0x26C | VIN_OFF Read/Write Word | 36h which the unit, once operation has
started, should stop power conversion.
Exp=-1.
0x270 | IOUT_CAL_GAIN Read/Write Word | 38h ;:iend to calibrate the output current’s
ff: inth
0x272 IOUT_CAL_OFFSET Read/WriteWord | 39h Used to null out any offsets in the output
current sensing circuitry. Exp = 2.
VOUT_OV_FAULT_ ' Returns the value of the output yoltage,
0x280 Read/Write Only 40h measured at the sense or output pins, that
LIMIT causes an output over voltage fault.
VOUT_OV_FAULT i i
0x282 _OV_ - Read)Write Byte 41h !nstructs the device on what action to take
RESPONSE in response to an output over voltage
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BEEE S

12C
Register
Address

COMMAND

PMBus
PROTOCOL

PMBus
COMMAND
CODE

DESCRIPTION

fault. Only shutdown and ignore are
supported.

0x288

VOUT_UV_FAULT_
LIMIT

Read/Write Only

44h

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

0x28A

VOUT_UV_FAULT_
RESPONSE

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.

0x28C

IOUT_OC_FAULT_
LIMIT

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.

0x28E

IOUT_OC_FAULT_
RESPONSE

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
negated. Format according to
VOUT_MODE.

0x2CO0

TON_DELAY

Read/Write Word

60h

Sets the time, in milliseconds, from
when a start condition is received (as
programmed by the ON_OFF_CONFIG
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WEEE
12C PMBus
. PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE

command) until the output voltage starts
to rise. 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
end of the turn-off delay time until the
voltage is commanded to zero. Not
supported. Exp = 0.

0x2CA TOFF_FALL Read/Write Word 65h

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

0x2F4 STATUS_VOUT Read/Write Byte TAh Bit <4> Output Undervoltage Fault
Bit <3> VOUT_MAX Warning

Bit <2:0> Not Supported

Bit <7> Output over current Fault
Bit <6> Not Supported

Bit <5> Output over current Warning
Bit <4:0> Not Supported

O0x2F6 STATUS_IOUT Read/Write Byte 7Bh
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Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
0x2F8 STATUS_INPUT Read/Write Byt 7Ch Bit <7> Input over voltage Fault
ead/Write Byte
X - nery Bit <6:0> Not Supported
Bit <7> Over temperature Fault
O0x2FA STATUS_TEMPERATURE Read/Write Byte 7Dh Bit <6> Over temperature Warning
Bit <5:0> Reserved
Returns 1 byte where the bit meanings
are:
Bit <7>Invalid or unsupported command
Bit <6> Invalid or unsupported data
0x2FC STATUS_CML Read/Write Byte TEh Bit <5> PEC fault
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
0x31A READ_TEMPERATURE_1 Read Word 8Dh Returns the‘ addressed . loop NTC
temperature in degrees Celsius
0x32C READ_POUT Read Word 96h Returns the output power in Watts
0x32E READ_PIN Read Word 97h Returns the input power in Watts
Reports PMBus Part | rev 1.1 & PMBUs Part
0x330 PMBUS_REVISION Read Byte 98h
Il rev 1.2(draft)
Block Read/Write The MFR_ID is §et to IF (HEX 4946) unless
0x332 MFR_ID _ 9%h programmed differently in the USER
Byte count =2 registers of the controller.
The MFR_MODEL is the same as the device
Block Read/Write, ID |fthe? USER reglstgr for Manufacturer
0x334 MFR_MODEL 5 -5 9Ah model is 00. Otherwise MFR_Model
yte count = 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/Write, Manufacturer revision is 00. Otherwise
MFR_REVISION Bh
0x336 h 310 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:
A7h =TDA38641A
0x35C IC_DEVICE_REV Block Read AEh The IC revision that is stored inside the IC
Read Word, i ili
0x382 MFR_VENDOR_INFO_1 c1h Ret.u.rns the product_id and silicon
Byte count=2 revision
0x384 MFR_VENDOR_INFO_2 Read/Write Word C2h Available for vendor use
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WEE S
12C . PMBus PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
Byte count=2
MFR_READ/WRITE
0x3A0 - / - Custom MFR DOh Read/Write 12C registers
REG protocol

16.3 11 U LM HHER T
NS HEREIIRES (B24) , BENLAF QPFH) , Ho:
Value =Y *2%V

IR NFIYZR"ERSH"E, MR VOUTIRERLMEL (8 vVOUT_MODE) , M N H VOUT_MODE
HIRE, HEFERPRAY 16 TS HAARNREL,

Databyte High Databyte Low
[716[slaf3]| [2]1]o] [7]e[s]a[3]2]1]0]
«— » « >

N Y

& 19 11 (U ZMHERR

16.4 16 S HHRERTU

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

Value =Y *2"

IR NFIYZR"ERSH"E, MR VOUTIRE NLMEL (8 VOUT_MODE) , M N H VOUT_MODE
IR E, HEFERPIAEY L 16 (I EFS B RERE,

P YOUT_MODE o YOUT_MARGIN_HIGH/LOWY
- » or
READ_WOUT
|? IE' |5 I'1 |3 |2 |1 IU] High Byte L Low Byte >
> " >4

000 N FEEEERI PP EEEBRIT]

Linear _ o

Mode N y "
& 20 16 UL HIERT
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AR
16.5 SVID F172%

R205IHTFTE SVID &F1F28, 7F VR12.5. VR13FIVR1I3.HCEIX T, TDA38641A ZiFH SVID FERHIHE
VR12.5. VR13 1 VR13.HC #3E,

=20 SVID F1F3%
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
03 Product Date Code - Supported Not Supported Supported
Not Not
04 Lot Code - Supported Not Supported Supported
05 Protocol ID RO Supported Supported Supported
06 Capability RO Supported Supported Supported
. Not Not
07 Step Size RO Supported Not Supported Supported
Not Not
07 Vendor Use RW Supported Not Supported Supported
. Not Not
08 Bias VID Table RO Supported Not Supported Supported
Not
09 VIDOMAX_H_CAPA RO Supported Not Supported Supported
0A VIDOMAX_L RO Not Not S rted S rted
_ Supported ot Supporte upporte
Not Not
0B VIN_FULLSCALE_H RO Supported Not Supported Supported
Not Not
oC VIN_FULLSCALE_L RO Supported Not Supported Supported
Not
0D 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
Not Not
13 PMIC_GLOBAL_ST RO Supported Not Supported Supported
Not
14 LASTREAD RO Supported Not Supported Supported
15 IOUT_H RO Supported Supported Supported
16 VOUT_H RO Supported Supported Supported
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HPEE(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
19 Input Current RO Supported Not Supported Supported
Not Not
1A Input Voltage RO Supported Not Supported Supported
Not Not
1B Input Power RO Supported Not Supported Supported
1C Status 2 Last Read RO Supported Supported Supported
Not Not
1D PARERR_CNT RO Supported Not Supported Supported
Not
1E CFG_FILE_ID RO Supported Not Supported Supported
Not Not
1F Future Command - Supported Not Supported Supported
Not Not
20 ICC IN Max RO Supported Not Supported Supported
21 ICC Max RO Supported Supported Supported
Not
22 Temp Max RO Supported Supported Supported
Not Not
23 DC_LL RO Supported Not Supported Supported
24 SR_Fast RO Supported Supported Supported
25 SR_Slow RO Supported Supported Supported
26 Vboot RO Supported Supported Supported
Not Not
27 VR Tolerance - Supported Not Supported Supported
Not Not
28 Current-Offset RW Supported Not Supported Supported
Not Not
29 Temperature Offset | RW Supported Not Supported Supported
Slow Slew Rate Not
2A Select RW Supported Supported Supported
. Not
2B PS4 Exit Latency RO Supported Not Supported Supported
2C PS3 Exit Latenc RO Not Not Supported Supported
y Supported PP PP
2D Enable to Read RO Not Not Supported Supported
y Supported PP PP
. Not Not
2E Pin Max RO Supported Not Supported Supported
. Not Not
2F Pin Alert Threshold RW Supported Not Supported Supported
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WEEEE
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
Not Not
35 MAIN_ADDR_PTR RW Supported Not Supported Supported
Not Not
36 DC_LL_FINE RO Supported Not Supported Supported
Not Not
37 Future Command - Supported Not Supported Supported
Not Not
38 Future Command i Supported Not Supported Supported
Not Not
39 Future Command - Supported Not Supported Supported
. Not
3A Work Point 0 RW Supported Supported Supported
3B Work Point 1 RW Not Supported Supported
Supported PP PP
3C Work Point 2 RW Not Supported Supported
ork Poi Supported upporte upporte
3D Work Point 3 RW Not S rted S rted
ork Poi Supported upporte upporte
. Not Not
3E Work Point 4 RW Supported Not Supported Supported
. Not Not
3F Work Point 5 RW Supported Not Supported Supported
. Not Not
40 Work Point 6 RW supported | Ot Supported Supported
. Not Not
41 Work Point 7 RW Supported Not Supported Supported
Not Not
42 IVID1-VID RW Supported Not Supported Supported
Not Not
43 IVID1-I RW Supported Not Supported Supported
Not Not
44 IVID2-VID RW Supported Not Supported Supported
Not Not
45 IVID2-I RW Supported Not Supported Supported
Not Not
46 IVID3-VID RW Supported Not Supported Supported
Not Not
47 IVID3-I RW Supported Not Supported Supported
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Register Register Name Access VR12.5 Mode |VR13 Mode VR14 Mode
Address
50 RO Not Not Supported Supported
HIGH_PWR Supported

>1 PWRSTATE_SUP RO 23 ;t)ported Not Supported | **PPOTee
> PHSHED_SUP RO gllj’;ported NotSupported | >PPOreS
>3 PHSHED_ACT RW ES;ported NotSupported | *PPOreS
> NEGVREN_SUP RO gllj’;ported Not Supported | **PPOTee
> NEGVREN_ACT RW 23 :)ported Not Supported | SUPPOrtee
26 DIGOUT STATUS | O ES;ported Not Supported ES;ported
> WP_SLEW_0 RW 23 [t)ported Not Supported | SPPOreS
>8 WP_SLEW_1 W 23 [t)ported Not Supported | SPPOTEC
> WP_SLEW_2 W 23 ;ported Not Supported 23 ;ported
oA WP_SLEW_3 W 23 ;ported Not Supported 23 ;ported
>B WP_SLEW_TT o 23 ;t)ported Not Supported | *PPOreS
60 CAL_CAPABILITY RO 23 :)ported Not Supported 23 :)ported
61 CAL_REQUEST wT 23 [t)ported Not Supported 23 ;t)ported
62 CAL_IMAG_A RW 23 [t)ported Not Supported 23 ;t)ported
63 CAL_IMAG_B RW 23 :)ported Not Supported 23 :)ported
64 CAL_STATUS RO 23 :)ported Not Supported 23 :)ported
70 EXP_ACCURACY 0 23 [t)ported Not Supported 23 ;t)ported
& IOUT_L " gll?:)ported Not Supported gll?:)ported
2 VOUT_L " gll?:)ported Not Supported gll?:)ported
3 POUT_L 0 ES;ported Not Supported ES;ported
74 IIN_L 0 gll:);ported Not Supported gll:):)ported
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HPEE(E
Register Register Name Access VR12.5 Mode |VR13 Mode VR14 Mode
Address
RO Not Not
& VIN_L Supported Not Supported Supported
RO Not Not
76 PIN_L Supported Not Supported Supported
RW Not Not
77 PSYS_CR_LVL_L Supported Not Supported Supported
RW Not Not
& PSYS_W2_LVL_L Supported Not Supported Supported
RW Not Not
& PSYS_WI1_LVL_L Supported Not Supported Supported
TA-BF RESERVED Not Not S ted Not
i Supported ot supporte Supported
CO-FF VENDOR_RESERVED | RW Not Not Supported | N
- Supported upP Supported
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e gl

17 i an

AT LA— 513 BB a0 A TDA38641 I&IHPEEFRRERS. &SI T,
PVin= 12V (+10%)

Vo=1.0V

lb,=40A

Vo ripple voltage = +1% of V,

PEBESMN =V, 80 +3%, MERAFHBR=9A, EZEXR=30A/us

17.1 2 TDA38641A
TDA38641A B—MNEMERERERBE, FaE/RITEE Rl Rev. AT FVITHE,

RENZ
PV; iy X —mm >V
in(min) RENl + RENZ = VEN(max)

VEN (max)

R =R X
Enz N PVin(min) - VEN(max)

H, Viyme 2N RAEEERPENXD EN BEFEENRARKMIE. XFF PVinmin =10.8V, I%EHF Ry =49.9
kQ ﬂl RENZ > 34 on EB‘Z{E% RENZ :75 kQ o

17.2 F%ﬁ$ﬁl¢ﬁfﬁﬁ

TDA38641A B IEE HENMEMEE, EEaSHXIMEIRE, EXMBERT, ®EFES0KkHzBATERE. I
JResFR~TMeh&e R 2 8 53 E&%E’\J?ﬁﬁo o, 3%E3F FeoM TR TR ER N A FESCERBHESUR B
[E3%/)\. BI@:d ILIM #1 TON/MODE 5| Btli%E+% 800 kHz FF X 4MZFH] FCCM #21%,

17.3 EFRMABR
ERERWANBENBERT, &6 MOSFET BBk PR GEZBRMNERREH. BTFR4% LRI, BobhER
X NBEER T, H5ILBENBETILN@E, WNBAXNFPEBHI TSN, FRNEBRERER
JNLERFIEE. MNBRIEENEEASRNABKTER, HEEREMmNBESUR. MASUKERA RMS B
AR

Irms =1, X /D x (1 = D)

Hrh, s RRNANBRERNERE. L,LRHER, DL 7 Io=40A F Dimay = 0.09 BIIER T, 7t
NBNBBEHNEREERN lms=11.6 Ao
NHEBBWANSCEBENER, RNVBABRTETHITE,

. I,x(L—D)xD
in(min) =~ fow X (APV;y, — ESR % I, X (1 — D))
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e gl

Heh, APV, EATFMNRKIBIEERANSUREE, ESR SRMNERNSEWERIXEHE, BiINVFEARABESLRR,
EHEEBEHB{KESR. ESLFAE RMS BERBES T ST 1,=40A. f.,=800kHz. ESR=3mQ. APV;,=240mV, Cinpmin)>

32 uF, ZEEEEBRTRELBE TFEOMEE, WABSFERAT 10 x 22 uF/0805/25 V MLCC, tk4h, 4N
FMANBEREAFEARESS, BNERABTERS,

17.4 FE kR

EREBIRRHINE, TEMEMYERERH#AITER, RENEREZSHBRANVSURER. BRIEFKE
Remdigs, E8BT R/ DRTHMRESAEN, —A&RE, BERPIEBNIEIEESURER (A) E5H
BB IAY 20% & 50% Z |8,

FRRRIBH AL ITE T OCP [REIFYRANMAE I L BREASCR B RVIEIEE, NFFEEESTE, BRH
MABRTRSBERENASMAN. RERSTLIFEE THERRENMBERIFETEE,

BT U TR AN BENSE L/ESUR BBV EBERRE:

L= (PVin(max) — Vo) %

Dinin

Al max) X Fw
|/

PVin(max)

Diin =

Isar = OCPmax + AiL(m:;lx)

EEFIPVin(maX) :%j(tfﬁj\%ﬁ; AiLmax= :Eaij(m%mﬁfﬁ EE:F;X’%%@Y;& EEj}ill’_:; OCPmax= %‘- 15.1 %qjﬁg)‘(ﬁ’\] OCP EE%UE,\J
BRI 5 = BRESEFER. EXMERT, EIFEESSL=150nH, EAEIN AiLnax=25% Blomaxo st
N /\F 56 Ao

17.5 L BB AR

e B ARER T BEUR T B ESUR MBS ZE K,
jj/ﬂﬁEVOéylﬁgX3 Cor_ll_ﬂ‘]_EL/(—F$TI&o

AI'.Lmax

Co > BX AV X o

Hoh, AV, SFFEMIEIEERBSCRBE. T Ailna 7.5A. AVe=20 mV. fo,=800 kHz, Co#ATF 59 pFo
HIHEBAR ESRFESL UK PCB R FiEMMNFEBEFBRMESHHMEBELSCE. BNERZEREBRR
(MLCC), RIE ESR. ESLAE, 1KFR/)\,

NHERESHNER, BHBAIERNFE U TIRE

LXAI

o(max)

Co 2><AV0L><V

HA, AVo RAHBRSHEAFNVRE. Ao BRAMKGBER. EER, DRITEREEESL. ESR

EHIERRImA. BESAEREN pWM RN, BERZHTIIMIBEIRKAEHSERK, RIBELE, i

AILUE BRI EBEM GIBM=EFFrER, ARREILEFSNELRNKILIT. EXMERLT, BRE

BRAAEHER (BD AVo=30 mV, Alymag=9 A), %E$E Co=~600 uF. BEEEMMMEER C,, MERPHEITRMHEIE

to
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17.6 itH BB EHRTE

Wi BERDET FFeR4Ri2, Beh&EE PMBus ¢ SVID sa1EeK, BAEURFFMER TIFE,

17.7 SE=E

SHFARZEMNA, EINTE PHASE #1 BOOT Z 8l 0.1 yF FEEERENEERS, WFEKRPV-FTH
=F 14aVvHIN A, NTE BOOT 3|BI_EHRE—N1-2Q B/NEEFE, LUFAR SW T ESMs ARIEBERED
20 Vo

17.8 PVIN 1 vCcC/LDO ZREBA

BB 14.3 FXFASEE LDO AN, VCC/LDO SEEAIEA 10 uF MLCC, PVIN SZEREBERER 4.7 uF
MLCCo

17.9 2N
AN 2R TDA38641A FIR FHRYIS IR

o Vec M vdry Z BN EE— 00 BFE,

o EHRNERE— R/ 100 Q BT E R

o GLSIMRNAATFERNRE, (MR A

o SIH 19 RziEth

 AGND # PGND N /R B E A/ \FEFTFZ RS

o 7EPVIN 1 PGND Z[EIRIN— 1 uF 55 2.2 uF 0402 FAE RS, AT EMER
o 7EPVIN 1 PGND ZiBARIN— 1 uF 8¢ 2.2 uF 0402 FEE RS, BT EINEMA
o MEFRE. PVIN. VCC/VDRV 1 EN HFFIREREENFS

o OERIZMAHRL BIEER ST ER.

o LDOMHRFRT RIS
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HwREIY

18 mREIN

RIS RILIRRN, PCBHBIFEER. MESIFMREIRI, HAESERFIKITRIIEEEREIM
HASUR . ERGERUTIHEN, LUSEI&ENRE,

o ESRES (BFEHNMEEEBES Vco/VDRVERES) NRETREFEILER S|,

o 7 TDA38641A BEJRIAINIG (3= MOSFET it%k) #1 PGND (A MOSFET iRIR) ZIEIREZKRER,
LUR/ D R RYIR A FIIRES . ML BANIRESIZERAN PGND BT E, LURL Vo ERIFFXRIE,
VCC # VDRV H A RY5S BR BB A M i1 S PGND,

o TE TDA38641A BOOT # PHASE 5| B — 1 BE RS, Rujgefkir, UREBRVIFKBRK.

o SWTHRRESARMEMNERL, URERIFXIEEIRM,

o 1L TDA38641AETMR L, AGND 5|MlEd RGN EE SHREN PGND IR & AT,

o FITE PVin ¥ PGND {28 EFFFL, LAESBIEH .

o PVin #l PGND BEEFERMZIOA, UL INERBFEMER. REHRAEBINIBILREERRREZIE
fzzRES N

o TDA38641A RYHItH BBE % 734023812 VOSENP #1 VOSENM 5| Rl#1THY,

RZfER—3YZE A 15 mil 38, HERIFRRSEREREIR (B sw HR) B PCB 4

B, X0.1uF XESHNSMERER EMBEFITH /RGN,

o IEIFEIE(E S HVIEMNEIZMNIE VOSENM 5| IR 1E,

o XFIMHBEKRTF 2.5VE, mIHREESH Vo B BN AS RIREBMHEDERIEE, TRIRSE
PHif3%E VOSENM 5|,

o TE—ITImImRIELERHY LA T A AR EE#HT R

o TEUERES, B/0EE VOSENM 5| BIF0 AGND 5|

o SVID LRBREVTRLENEME Intel XTFEXBEEHATKE (RAE) HES. BXLELREEIIZINE
SVID BY, FRFERICERBEF ERER, FIEXLL(E 2IYATE Intel VR14 PWM FUSE XX 41K E,

o EnSIRIMIECESIM (B2#E SM_ADDRS/PROG) MimiEZE % FRAUM, 7 TDA38G41A FEETIR L, ©
14 IHIEE PGNDEAFE, IR BEREBMER. HE, WK E(1iHEE % FYAGND PCB 45K,

BEXGRNELEE, 1557 TDA3S641A I EIRAF1ERE. IR THRESER, BERAMEXEEHN

A% 5

(0]

18.1 PCBEEMTSHRHHE

THESRK, R TEFRBVENR/PCB R FISSIRENERIERE, PQFN 34H7E X Al ¥ M LRV EREN
A2 0.050 BKe BECTAERAREZEE LEURTIEMNIZ, NM#TRRMBIMGE I ZEE KRR,

BXEFMEE, B2 “Recommendationd for Board Assembly of Infineon Integrated Packages without Lead” N7 F3
2210 https://ecmpub.infineon.com/dctm-publish/ecmdata/tech 0460/Z8F80291788.pdf,
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mREIY
O‘f
(@]
1] L
()] A O‘:
00
— 00 00
X o
N
2.3 0.95/5
A
D

B 21 PCBEREBIEER~TMEE (FRERTHUEXRIEN)
18.2 PHIB

RORBINTHERFIER AR ARIERRARIEE X (SMD), XEFKREMLRAEKR, BEITRS
TRERE N2 HLENEE ST, R SMD IRERY, KEMLNILRIREEOZE DK 0.05 X (EEFKIAL
b)), LENEAESEZEMEN. (Bl: 0.1 mminX&Y) o {#H NSMD (2&hY, PRIFE QN LLE
BWE—B5ELDK0.025 2K, (B0.05s ZXK (XYAME) ) , LENEFRESEZENEL. MR
BIME S5 &I Z BIMRIERELE 0.15 2K, FRAMBEIEEREN vy KELLRS.
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HREIY

(infineon

I} 2.34
os - 0.626
3x . 0.31 0.035
025 _ | 209
36x 0.069 1.84
W0 x
7 ~ 713 g
| &
= o
- Ty
o
S
w| N
BE L
o~ L
74 | /
/
0.34 x 45° % -
0.45
0.15 0.65
225 0.625
29 3.25

B 22 PEIE

18.3 it

BT PQFN £ERINMERE A 0.100-0.250 23 (0.004-0.010 F~F) . TMETF 0.100 EHXKNHATREIE,

EHEITRNEET RS B RT MR F0ER. SEERENNRESERENEE,

0.125 ZK-0.200 =K (0.005-0.008 Z&~1) SEEIRNMNNETELE /G, WERE

HEEFBYINIR I I0E 23 s X IRITRINMERE A 0.127 22K (0.005 3E+T) o

NTEMERBWN, NFZRDE,
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BRI
2215
R 05 3 1.354
32x | 0479
025 | 0.87 |8
38x %
] ) [ '
1—:5@@@@@@9
D 77 B 5 pm—
<\ 7 V- / o4
< O : % % 1.
[% i A2 2 - B
,'//;// //, 1 @D 4
D VA A w7 2 Jol o
= %% st B L
8s @ ¥A¥A . W i N
/]
0.15 ﬁ- 'Z/,; ‘:f‘/ 1 0.55
2 8001000 olo ojo-——>
0.31x45° ’ <
0.62 ;
Bx =T 0.2 N 95
0.986
1.89 1.96
29 2.925
7 % stencil apertures
B 23 MARRR~TMIEEE (FraRHUEKRAEAN)
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3%
19 ERES

19.1 IRiefE R

(infineon

123456789 ——|—PART NUMBER

oM | g HEQZD ‘RDQJ
/ \ LOTCODE

SSEMBLY SITE CODE FOR ASE MY

DATECODE: FORMAT YYWW

24 FHERIC

19.2 R~

>
008 C| 36x
COPLANARITY
(8]
(4] —Joos]c] 2x
: |
| CODE
| ) - L
=
T
—
(o
a .\ | g
| =
05[] a0 RS
(LAS ) 0.05 MAX.
’TD‘D‘D‘D‘D‘D‘D‘D‘D‘D:-—‘ STAND OFF

25 HENE
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ESETS

36x |C]0.05(CH
COPLANARITY
0 —//10.1C
A4 L
1 A
2x |x0.05|C A D
, ] . pd
I = 1a|_ URURURY 79
| — 15 =
| b |
.:T E-
w| e —_——— — S L O < AN AN S —— =
| b )=
| 2} =
® | 3—. VA=
\ ! I 1 T1 36
INDEX MARKING N (c)
B ., \_{LASERED) C T
A1 @
£
0.05[¢ | STAND OFF
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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 RoHS exemption 7a, Lead in high melting
temperature type solders

RoHS2 Compliant
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Revision |Date Subjects (major changes since last revision)
2.0 2024-05-13 |Release of final
2.1 2024-07-18 |Update EC table - Improved UVP and OVP accuracy Updated table 15 - Changes to

SV_ADDR/PROG pin operation Updated Device_ID address in Table 19 Updated section
14.5 Enable - EN cycling not required after VBOOT UVLO

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

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

Published by Infineon Technologies AG
81726 Miinchen, Germany

© 2024 Infineon Technologies AG

All Rights Reserved.

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

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

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document and any applicable
legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies in customer’s applications.
The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended application and the completeness of the product information given in this document with respect
to such application.

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

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