e \;E ./:
F K& TDA38641 (|nf|neon

22 7%)% TDA38641 OptiMOS iPOL

40A BB [ERYP S|P RIZFREIERESS, 7 SVID
FREERZEH: T Ihae

o THMBVec RZFREY, HMNBETAS5VE 1TV, IR vee AR, BABEEEREE.0VELTV
o TESVIDERXTERIIMIRIGEBEDET, BWHBEEE: 0.25VE3.04V,
o IZERBIPUR COT 5| EEMREIRTE, RAMERMERS, THINBME

o AafiEsSEERREREAHMENHERERA AL

o SIHITIRIZFFRIRZRA 600 kHz = 1.2 MHz, 4% 200 kHz

o S|HIEIRIZMMLBE. RNEE. BREH (16 MehEigE

o SVID MIAHIIERYS | BT BT 4RiE 14

o HiABTN, BI@E SVID 5} PMBus 83 SR B EhAYE] & TR E B Eh

o HFUIYRIZ Load Line, TEREMIMIBTTIRM

o T{ERBRE: -40°C<Tj<125°C

o /NRS: 52K x6 =K PQFN

o T TXE. T4 ROHS2ATE (BATREFN7a)

o ¥IEFTIEA T IC_Device_ID-ATh

Rz FH

o ARSS2ENZAR

o TFRENA

o HBE&HERENA
o DHARHREIREN

P

TDA38641 B—HH TEA. T2EMBISR DC-DC 2[E2E, BF Intel SVID £, ZITHIZFKARRAVIR
R COT i, B TIZITIIE, HLM T ERAVBRSIEN,

PWM = HI2SFIEER 7 B&E _RERY OptiMOS™ FET i TDA38641 B A—F/INRTRERSZE, RINRIEEE
F SVID #EOMERE AR EIRN AR S MBI ThRE .

TDA38641 B— R ZINaEIE[E2S, AIERIMAMBmEBECERNIIE, At 600 kHz ZE 1.2 MHz BYEOFHR]
RIZFFXIMER, FHiEiD PMBU s 1R\ FIR4FRY e 3E BB SRR (B,

IR EEEEMNRIFIIEE, WHAKMERER. SEMIERF U HXE, UEELEWRENIZHEAE

NAFZR L2,

ZHIEFMHIEX EFRXIES, HEEEL, & CEEERTIFX, BFEIETERTH#EFTHZHNIR, £ CEFFRIBFXIERIE. F6HiA
BT, 155453514 infineon.com BEERZHHEXIRE (FFEIXE) .

Final Datasheet Please read the Important Notice and Warnings at the end of this document V2.3
www.infineon.com 10f67 2024-05-22


http://www.infineon.com/

o __
TDA38641 OptiMOS iPOL |nfin60n
40A R BERY S| vl mIEFEERESS, SvID L _—

WREBHZFFAIRERFERNHEL, NEBNESHNNBRSREHA THINITA,

TDA38641 12 7ZAY OVP. UVP. OCP. OTP& Boot UVLO tERIF, ZiTHI2E R EREIRE/DAIINIB TR 14,
MMERT YRR (BOM)

TDA38641 B— M5 |HIT]ECE SR . RAMEHH LEERMIRKRINE, EAELRANESFFR. LIRS
HECE X HZIR B BB Ho

Final Datasheet 2of 67 V2.3
2024-05-22



o __
TDA38641 OptiMOS iPOL Infineon
40A R BERY S| vl mIEFEERESS, SvID L _—

BR

1 FT T E B e eeeeerirnreeeesisrneeeesssssneesssssssseesssssssasesssssssessssssssssessssssesssssssssessssssssasssssssssasssnnns 5
2 THBBAERE] .eeovveeeeeernreeeecsssneeeeessssneeessssssneesssssssseesssssssessssssssssessssssassessssssssssssssssssssssssnsssns 6
3 BABURT FHEE] c.vveeeerneeeerreeeessseeeessnneessseesssseessssssessssesessssessssssessssssssssssessssssssssssessnsasssssssessnnnns 7
4 o 7 8
5 L R R HI TE (B e vveeerreeeesrsneecssueesssseesessseeessseessssseesssssesssssessssssesssssssssssssssssessssssssssnsasssnns 10
6 B ceeeeeeeeeeeeererrrreeeeeeeeeeereeeeeeeeeeeeeeeeetetteteeeeteteetteeeeteeeeteseeeeeteseeeeeeseseeeeeseseeeeesessessesses 12
7 B A rerreeeeeeeiiiirrnreeeeeeeesesssssassneeeeessssssssssnsaseesesssssssssssssasassessssssssssssanesesssssnssnnnn 13
7.1 B A I ettt ettt ettt sttt et a ettt s et et et et e s e eteaeeseaens 14
8 S BB FLEBBEEDE ......ccoeeevrreeerirrrneeresssneeessssssseessssssseesssssssasessssssasssssssssssssssssnassssssnnane 18
9 BRI FRANTHIRIREFERILZE ..oooveeevreeeiieeeciineeeceecesseesssseeeessseeesssssesssssssssssessssssssssssssenses 20
9.1 PVin S 12V, Faw = TR ettt sttt sttt sttt e et t s e 20
9.2 PVin = 12V, Fary T 800 KHZ w.eoeoeeeeeeee e ses e seesees s sessessas e s sse s eseesssaeseseassassessessasseseens 21
9.3 PVin = ZEE, Fow = 1000 KHZu. ..ottt ettt ss s st st ss s sesss s sasasssnesssanas 21
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Sales Part Package Type Standard Pack Orderable Part Number Part type

Number Form and Qty

TDA38641-aabb | QFN5mmx6 | Tape 5000 TDA386410000AUMAL 40A Generic part - SVID
mm and controlled configuration
Reel

— Infineon Internal Code

[t
TDA38641-aabbAUMA1

Configuration File Identifier
Customer Identifier

= 1 B IT &R 4S5t ER
(o]
(@]
= ++ g
O ~ =
S8 <5 _ 22 8
TDA38641 8333233 %
S 32 33 2 2 2 3
SRCETETATETRTEE
LM |2 —_—————— m G@s] vBT
VRRDY [2D) ( | Gz EN
VIN [ : | Gg] BooT
vee/Lbo [ L - J & pHase
— — ]
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GATEL [&) | || 23] PVIN
—_ -
PGND [ | | 22 pvIN
R | |
PGND [ s | 21| PVIN
PGND - || Lgo_“ PVIN
9 S —
) — - — — ]
PGND G0 _ _ _ T 15| PGND
11m12ﬁ13ﬁ14m15n15n1?n18‘r]
SW SW SW SW SW SW SW SW
B 2 HEFIIE
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5 V< PVIN< 17V
= 1
Enable =
Vin PVin Boot
Phasd T
1POV
SW YT YL J_
=, _SV ALERT# “J-ERT#TDA38641 =
0 SV CLK CLK
0} SV DAT DATA VBT_.\M\_|>
SV_ADDR/PROG GATEL [—
Ton/Mode VOSENP
ILIM VOSEMNM -
AGnd

= 4 VOUT_SCALE_LOOP 1:1& SVID #& 3 B TDA38641 N FHEERE (0V=VID =2.56 V)
5 V< PVIN< 17V
1L
Enable T
g -
]
Enable Vin PVin Boot
3P3V —2C Ve Do L
Phase 41-
1POV Vo
VDRV sw A l L]
VRRDY I
= : SV;CLEEI# ALERT# TDA38641 -
] — CLK
O SV_DAT DATA VBT —A«w—l>
SV_ADDR/PROG GATEL[—
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TDA38641 OptiMOS iPOL iT
40A REBERAY 5| mEMEERESR, 5 SVID nrineon

5| B+ R

4 | B
rR2 5| R

JE:

1. A-BH; D-#F; [I- BA,; [0 %, [B]- XKIET; [P)- 5
2. FEEBLEST

Pin# Pin Name Pin Type | Pin Description

Connect a resistor to ground to set Over Current Protection
(OCP) limit. Eight user-selectable OCP limits are available.
Open-drain output that asserts high when the VR has

2 VRRDY D [O] completed soft-start to boot. Pull-up to an external voltage
through a resistor.

Input voltage for an Internal LDO. A 4.7 uF capacitor should
be connected between this pin and PGND. If an external
3 VIN Al 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.

1 ILIM All]

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

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

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

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

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

1, 12, 13, 14,

15.16,17, 18 | SW A[O] Switch Node. Connect these pins to an output inductor.
gg’ 21, 22, 3, PVin A[P] Input supply for the power stage.

Source of High-side FET. Connect a bootstrap capacitor
25 Phase A[O] between this pin and Boot pin. A high temperature (X7R) 0.1
uF or greater value ceramic capacitor is recommended.

Supply voltage for the high side driver. Connect this pin to the
Phase pin of the regulator through a bootstrap capacitor. For

26 Boot Al PVin above 14V, a resistor is recommended in series with the
bootstrap capacitor to control the slew rate of the SW node
rising edge.

7 EN ALl Enable pinto 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
08 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 [l] 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 All]

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 ) 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[l]
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BNERATEE

Infineon
5 ANEAEEE

EF TR 3 RN OIS S ERKA LI, XERNBENNAITMEE, HAERIEINE
HFEXEREMEMBIR 5 FIPIFHNFATET. KNERBEEIENIFEERINFIES, A6
X B HRIEITHE S ERFIR I,

&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-
tive nput=u Vin 03 i 25 v Note 3, VIN Pin
Sense voltage
Enable voltage Ven -0.3 - 25 v EN Pin
-5Vfor5ns, 34Vforlns
PVIN-PHASE voltage Veun-V - ’ Vv PVIN-PHASE pin
\Y g PVIN =V PHASE -0.3Vdc 25V dc p1
-Swi -5V for5ns,
PVIN-Switch Node Voun Ve |34 Vfor 1ns, v PVIN- SW Pin
voltage -0.3Vdc 25Vdc
Internal Driver voltage Vory -0.3 - 6 v Note 3’:iiC/VDRV
Gate Low Pin voltage Veare -0.3 - 6 \Y GateL Pin
-0.3Vfor5ns, .
Veoor - 29Vdc Vv BOOT Pin
-0.3Vdc
BOOT voltage
7V for5ns, .
Voot - VpHase -0.3 - \" BOOT - PHASE Pin
6Vdc
-7V for5ns,
Switch Node voltage Vsw _ | 34Viorins, \Y Switch Node Pin
-0.3Vdc 25Vdc
-7Vfor5ns, 34Vforlns
Phase Node voltage V - TV Phase Pin
vorag PHASE -0.3Vdc 25Vdc '
Note 3,
Add reSS/PROG VOltage VSVﬁADDR/PROG -0.3 - 3.6 \' SV_ADDR/PROG Pin
iti -1.5Vfor5ns, .
Output Positive Sense Viosenr i 3.6 V | Note3,VOSENP Pin
voltage -0.3dc
Output Negative Sense )
Voltage w.r.t AGND VVOSENM -0.3 - 0.3 V Note 3, VOSENM Pin
Voltage Regulator Read
Be Hegl Y1 Vigsor 03 ! 36 V | Note3,VRRDY Pin
voltage
ILIM Voltage Vium -0.3 - 3.6 \" Note 3, ILIM Pin
N MODE/TON
MODE/TON voltage Vioot,Ton 0.3 ; 3.6 y | Notes3, Pi?\ /TO
Note 3, VBT voltage
VBT voltage Vier 0.3 i 36 v on votag
Power GND w.r.t Analog -1.5Vfor5ns, 1.5Vfor5 .
Veenp- V - Vv PGND - AGND Pin
GND voltage POND™ TAGND -0.3dc ns, 0.3 dc
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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/

Final Datasheet
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TDA38641 OptiMOS iPOL
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40A BHEERS S M T HEMERES, % sviD ( Inflneon

AR
6 A
x4 A
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

Junction to Case Top Thermal
Resistance

B.c 24 °C/W

b

4. HREEEERATSHIFTast T RELEEVAL_TDA38641_1.1Vout ;&R LA TEH
5. BEEEF5IHI22 BT BREIREE
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TDA38641 OptiMOS iPOL ey
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40A REEERP 5| mIEEERIESS, 5 SVID

BN
7 S

&5 SRIAI EIEITRHEE TEF M

Description Min Max Unit Note

PVin Voltage Range with External Vcc 3 17 \ 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
JE:

6. VCC/VDRV 5/HI5 5} 85t & HB/EH/EZE, PVIN /\F5V

7. BEHIREEEIRITHARA W BmBEEL 20% #HIRE, X1FEKPVin FF35ETF 14V HIL/F,
7 Boot 5/ LEH—TEBIE, UBIREA SW T E5UEBFEFETLENRAB G AAE 5
Sfs FEITESW T a1 L 1EfFE PEEFENTSW T35 FT5UE,

8. PV EHAIZELDO. X1 FEBAIEELDO A PVi=5 V-6 V BIEHZE , AIZFLDO BIEESHNEEE L. A
FVCC BIERME, AOCP [RFIATEESIE IR,

9. TDA38641 AJ7EVCC ITE 4.5V BILIE, [EAOCP [R#IZFESTHIE AJFESE M,

10. RATH B EZRAZKBATERE ), 3 B[ERET 2.56 V BT, FEE— I SRIFEMSEES. 3.04V BT
PREVRTESVID #RZC FEAL, 7FPMBus #220 FAYEA5.12 Vo

11. BXTIEHIERE THIRASE H L B OCP FEEZE, 155H%E 14.1 To

12. £ -40 °C < T, <125°C f92 TIEREBENEITHT, RALDO Hit B s TIRHITE 60 mA LUK, 7EFF
BREREET, BJEHBERTRIEEN, UHIRE mIRIF e =R T IERE R
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TDA38641 OptiMOS iPOL CeS
o Infineon
40A EEBERIFP S| M RIZFEEIRERE, & SVID

EBSAIAS
7.1 B
PRIESEME, XEAEERF 5V<PVin<17V, 0°C<T,<125°C, HBETE Ta=25°C FHEE,
re6 SR
Parameter Symbol Conditions Min Typ Max Unit
Power Stage
. VBoot -Vsw=5.0V, 10
Top Switch Ras(on)_Top =354, Tj=25°C - 2.9 -
V 5.0V,10=35A mo
cc=5. =
B i h s(on, {9} . ’ ’ - l. -
ottom Switc Rds(on)_Bot Tj=25°C 0
Bootstrap Diode Forward |(Boot) = 25 mA i 780 950 iy
Voltage
SW=0V,EN=0V - - 175
SW Leakage Current lsw SW=0V, EN = high, 175 UA
No Switching ) )
SW Node rising edge,
40 A, Internal LDO, - 10 -
T=25°C, Note 13
Dead Band Time Teb . 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 =5V) ) 3-1 ) v
External Vcc Range 4.5 5 5.5 v
Supply Current lin
PVin Supply Current EN = Low, No
in (Stan . . - 12 - A
(standby, LDO) linstancty Switching m
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
g VOSENP, VOSENM
Inputs
Final Datasheet 14of 67 V2.3
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TDA38641 OptiMOS iPOL
40A R BERY 5 I HREREERESR,  SVID

Infineon

EBSAIAS
Parameter Symbol Conditions Min Typ Max Unit
VOSENP=3.6V - - 230 HA
VOSENP Input Current
VOSENP =-0.3V -85 - - HA
VOSENM =0.3V -155 - - HA
VOSENM Input Current
VOSENM =-0.3V -200 - - PA
Differential Input Voltage
Range - - 2.56 v
VOSENM Input CM Voltage - +300 - mV
MODE/TON pin
Output Current - 104 - HA
VBT/ILIM pin
Output Current - 15 - HA
Analog
Address/Level SV_ADDR/PROG
Inputs
Output Current - 15 - | HA
Open-Drain Outputs-
20mA Drive VRRDYXx
Output Low Voltage =20 mA - - 0.3 v
Output Leakage Vvrrov=3.6 V -5 - 5 MA
Open-Drain Outputs-
20mA Drive SV_DAT,SV_ALERT#
Output Low Voltage =20 mA - - 0.26 v
On Resistance =20 mA 4 - 13
Tri-State Leakage 0-3.6V -5 - 5 MA
On-Time Timer
Frequency Four frequencies in
Range step of 200 kHz 600 - 1200 kHz
(programmable)
Tj=25 °C, Note 13,
Minimum On-Time PVIN=12V,Vo=0V, - 25 - ns
See Note 15
- . . Tj=25°C,VFB=0V, See
Minimum Off-Time Toff (Min) Note 13 - 150 - ns
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 VDVD > VID +200 - +8 - mV
m
1.0V=sVID=252V Typ =30, Note 13 & 14 - 1 - %VID
VCC LDO Output Vcc
55V=PVIN=17YV,
when Icc =50 mA,
Vcc Output Voltage Vce Cload = 22 uF, 47 5.0 53 v
T=25°C
PVIN=4.5V, lcc=50
VCC Dropout Vcc_drop mA, Cload =2.2 uF, T;= - 650 - mV
25°C
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TDA38641 OptiMOS iPOL CeS
o Infineon
40A EEBERIFP S| M RIZFEEIRERE, & SVID

SRS
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 fnable_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 | OO T-UVLORisin | Boot-Phase Ramping | . | 3¢ 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 i 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;alatlvseoto Vlqu\;‘ ste[i)rs‘
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 in VOUT_SCALE_LOOP | - £50 - mv
Threshold Accuracy
1:1 mode
Under Voltage
Protection
Output Relative UVP E?lat'vsoto Vlqu\;] Ste‘i);
Igrte;:oli:)(programmable UVP_Vth VOUT_SCALE_LOOP 50 - 400 mV
P 1:1 mode
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TDA38641 OptiMOS iPOL CeS
o Infineon
40A EEBERIFP S| M RIZFEEIRERE, & SVID

EBSAIAS
Parameter Symbol Conditions Min Typ Max Unit
Relative to VID in
Output Relative UVP steps; 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<55V,
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 11 i oC
Accuracy
Thermal Shutdown See Note 13 - 140 - °C
Thermal .Shutdown See Note 13 i 20 i o
Hysteresis
JE:
13 BIIRIFIRIE, 18RZ24E~Wiit,
14, BIZIH B FIBIHTR 1R RN R 15 R TEWiito
15 [RUFFEER FETLIEEZAIE, FELWiT
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TDA38641 OptiMOS iPOL

40A RBERY 5|1 RHEMREERESR (F sviD

5148+ B FHECE

8

5| B4R+ B FHACE

TEFREMIRBIFANE T FIERS I HEBERIKEN A ESH.

afineon

)7 MODE/TON &
Bin Ruooe/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 mvV 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

E5|EER T TR, mh@EiE— 1 EFEM MODE/TON 5|HliEEE] GND FiZEBEF XIMEM TIEET,
W ERFAR. FFRIAFEAITE 600kHz & 1200kHz Z[8)%ERF, & 200kHz A—1, B AI7ERHFIESLSEER
(FCCM) MR EFEIRT (DEM) Z[EhERE, LbIh, ErHBETIZRTE 5 mV 1 10 mv Zj8)i%#F VID {29 HE,

&8 VOUT_SCALE_LOOP 1:1 By TDA38641 SEIEBEM ovP fR{ER
Rver (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 1.2
30.1 0.95 200 1.2
36.5 1 200 1.35
432 1.05 200 1.35
51.1 1.1 200 1.35
61.9 1.2 200 15
75 1.25 250 1.8
88.7 1.35 250 1.8
105 15 300 2.2
127 1.6 300 2.2
150 1.7 350 2.2
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TDA38641 OptiMOS iPOL iﬁn eon
40A EBERFP I RmIERERESE (3 sviD L/
3| BLHHL E PR A B

FLOAT 1.8 | 300 |22

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

+o TDA38641 OCP HIAHHMU M ES M kR

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

TESIRPEEFEAR TN T TIRRY, EIMRIE EFR@BIIF— MM ILIM SIBIERER] GND ik oCP fRIE,

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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TDA38641 OptiMOS iPOL iﬁneon
40A BEBERY 5| GmEMEERESS, H SvID L/
BRI TR RS

9 LSV E SRR ST P

9.1 PVin=12V. F.=T1

MEMIAZTE 0 LFM FHTHITHY, KEisSiBeEENREF R, RERTHR, ELRTINERFE.

10 PVin=12V, Fs=ZT{BTAYEERES

Vout (V) Lout (nH) P/N Frequency(kHz) | DCR (mQ) Inductor Size (mm3)
1.1 600
100 L101247A-100L 0.125
(Ext. Vcc) 800 10x6.4x12
1000
Efficiency & Power Loss vs lout
94 4
35
Fd
7
\
3
20 ,, e
L7
P Le :
P -
g 2 3
e %
15
84
1
80 0
10 15 20 25 30
lout(A)
o 500k Hz — e— S00kHz 1000kHz === e G00kHz e = 300kHz 1000kHz
Ee SRRV RN INEIRFERLE, PVii=12V. F.=%
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TDA38641 OptiMOS iPOL
40A REBERY 5|1 REMREERESSR, H sviD

(infineon

MBI MIY TGN

9.2

PVin= 12 V\ st = 800 kHZ

MEMARE 0 LFM FHTHEITHY, RSB 8EENEREFTR, RARTHER, ELRTINERRE.

+F11

PVin=12V. Fsw =800 kHz By e /%28

Vout (V)

Lout (nH)

P/N

Frequency(kHz)

DCR (mQ)

Inductor Size (mm?3)

11

(Ext. Vcc)
1.1

(Int. Vce)

100

L101247A-100L

800

0.125

10x6.4x12

Efficiency(%)

Efficiency and Power Loss wrt lout

lout(A)

== =External Vcc

Power Loss(W)

= 7

9.3

PVin=Z4¢. F. =1000kHz

{EHEMNZB LDO. PVin=12V. F.,=800 kHzRt, % 28 A BB FEAYBLAY 3R & TR FEhLE
MARE S

MEMIAZTE 0 LFM FHTHITHY, KSR eEENEREF R, RERTHER, ELRTINERFE.

&12 PVin=Z{t. Fsw=1000 kHz BJpYEB %38
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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TDA38641 OptiMOS iPOL
40A REBERY 5|1 REMREERESSR, H sviD

afineon

BRI R ThE R FE L
Efficiency & Power Loss vs lout
92 4
90
3
”

88 e~
9 ” 25 2
s 2
5 86 2 3
2 - L
E - 15 g

84 o

1

82 wmm

0.5
80 0
5 10 15 25 30
lout(A)
0.8\ —e—)\ 13.2V e= w108V === =12V 13.2V

8 HBEMIhFHRFEMLL, PVi.= T, F.u=1000 kHz
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TDA38641 OptiMOS iPOL iﬁn eon
40A BEBERY 5| wIEMEERRESS, HSVID k/
MG

10 FPF E h 2%

1Z M 7E TDA38641 BY DB356 Rev 2 itk Ei#H1T. EE—T8ER, RCuBEAN 1&8BE, MEMKEN 2
#&E, MEINFR4, I HIRR~T 105 2K x 133 XK,

TDA38641 PVin=12V,Vo=1.1V, fsw = 800 kHz
45
43
41
39

3 N \
233

31

29

27

25

25 35 45 55 65 75 85 95
Ambient Temperature (°C)
e=——800 kHz, 0 LFM = == 800 kHz, 200 LFM
9 ﬂ%ﬁﬁﬁ’ PVin= 12 V\ Vout= 1.1 v\ fsw= 800 kHZ\ vcc= ng} LDO
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TDA38641 OptiMOS iPOL iﬁn eon
40A BEBERY 5| wIEMEERRESS, HSVID L/
MOSFET HY Ros(on) BERE T LIE R

11 MOSFET B Ros(on) FEREE T L1E R

Synchronous FET RdsOn Variation with Temperature
1.4

1.2

0.8

0.6

Rdson(mQ)

0.4

0.2 -——/cc =5V

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

Temperature (°C)

Control FET RdsOn Variation with Temperature

4.5
3.5

2.5

Rdson(mQ)

1.5
\/cc =5V

0.5

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

10 MOSFET BY RDS(on) FEREZLIER
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TDA38641 OptiMOS iPOL iT

40A BEERS 3 W SREERES, & sviD nrineon
AT {45 ((40C=Tj=+125C)

12 BAEY T /R4S (-40°C =Tj=+125°C)

PVIN standby supply current LDO output voltage, lcc =60 mA
StandBy Current Variation with Temperature LDO Output Voltage at Different PVIN
100
S 1.10(¢
8 1 120 1
Temp: (*c) Temperature(°C)
- —e—Vin1 v

Enable Start and Stop Thresholds

Enable Start and Stop Thresholds

] 11 HATERSE (514, $£24)
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TDA38641 OptiMOS iPOL
40A R EBERY 5| v RIZFEERESS, & SvID

(infineon

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

Vce Good Rising and Falling Thresholds

Vcc_Good Rising and Falling Thresholds

VRRDY Rising and Falling Thresholds

VRRDY Rising and Falling Thresholds

ROVP Vth Thresholds

erature [*C)

Temperature (°C) (4]
FOVP Thresholds RUVP Thresholds
OVP Vth Thresholds RUVP Vth Thresholds
ROVP Thresholds Analog OCP Thresholds

Analog OCP (Valley Current) Thresholds

=] 12 BT (5524, H24H)
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TDA38641 OptiMOS iPOL -T

a0A 2 EERS 3| WET SR ERES, # svID Infineon
8%

13 Bk

TDA38641 B—HHZ T M. T2ERNENER-BENRESS, S3MKel 12 v ARRRZRIRAASH
BETALIESSF] DDR TEfEESFREMIEB[EKF, PWM ITHIZFIER T BE_KEH OptiMOS™ FET fi
TDA38641 R N—FV/NRTHRERA R, tiRESMHNIIEFR, FHIRRIETIZITAE (COT) IFHlA =]
BT TIE, KIMIRRIEFHIELNL, &HECE R FEAR R XDP Designer GUI HITEN,, HNTEIEE
WF MR B EEE A _EFESI P,

13.1 Intel T{EIEZ

TDA38641 AJFATF Intel® VR12. VR 12.5. VR13. VR14. IMPVPS8 i&it# DDR 77fi£28, MELEXEIEE
(BOM) HITEKIENR. 7E MTP IEIRFAEMER, HEECESIHH L. vID RIMEMIEXINEE, XK
RIFE T F=mm EmEatia), FHERR T BEMEEARRE PWM EHIZSHNEE,

13.2 EBER

BirEE (B viD Mfads (F) EX) SESREEHEE (ZERN) ZENEESFEIRERE.
IREBERSEE. SfFE ADC #HITHFHAE, JUBRIRKSE IRELENSIMREINFIINE. S MIFK
HYEB AL BB ER AV AN RASISTE ] IS HE, LUXEIFRRAvEE.

RNTIKRF 256 VE 3.04 VEENAEHEE, HA9{FHA VOUT SCALE LOOP 1:2 121, HEFEE—M Vout
Z| PGND BYEBPES RS, EEFES E2RHIFOESLS VOSENSP 5IIfEE, TERKS Vout I&TE S¥EERIN
B, SEESESNTREE EHEE— B, WE s5FR. BEEMTEARNWT:

— Vo-—Vib
Rtop = vm—vm 12

Rz t 13570 20000

Hrp:
R1 &5 E2889 i & fE
R2 @57 [E2SEV/EEZFEBPE Req= FEX R1 F0

R3 B9 1A Vo= BirtaH BIE
Vfb=VOSENSP =Vo/2
R1. R2=499 FXif (HTFEF(E)

R1xRe
R3 = 22X2¢9
R1-Req

NFHRENIRIGEEE, Vout NITESAMNT:

_ m Req _ Req
Vout = Vfb (1 + R2 + 13570) L2x 20000

R1 A RIMEINEIT:
Target Vout (V) R1, R2 (Ohms) R3 (kOhms)
2.56 499 37.4
3.04 499 29.1
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TDA38641 OptiMOS iPOL -T
a0A 2 EERS 3| WET SR ERES, # svID Infineon
8%

13.3 VID f#15 3%

VID fRRSESIEWSRE CPU BY VID XS, HIGHERAME viD BERMAIHIE. 8 {i VID KIEZHEF Intel®
VR13. VR14, Lt4h, RIBAFIEEMNMNID, FAFIERRIE 5 mV B 10 mV VID Fi#,

13.4 NIRRT

132 @ SV_ADDR 5|f5ENN 3.6 V EBIE, 14§ TDA38641 EF MidiEe HiF A TFNINENE, B olEs
XDP GUI ihRIAEREF28. TMIXEXT, =HIFMEL FET =, &&HMULT 0x0A, SIH LM F
TON/MODE ZE7J SM_DAT #1 SM_CLK 51f#l, FT5i1&&#H1T 12C1BE. FFFNENERE, NEMBH
4, EHME N SVID BEZEOR S| BIr]RIEREERESS.

13.5 12c#EO ((EMRERX T A)

12C 8¢ PMBus $# [T 5 TDA38641 @5, XML RITEROBNHMBIEESHMN, TTEESE 1 MHz,
BERMNAEEF 7R & 5iplE), BTFEEMREEITSH. S8BT A LIS KIEFMHESE (MTP)
HITHRIZE, UEHEEITESH

ARIPEFEENESR, 12C¢ BOREENERINREER 16 {IAHERME. BRGAEESRIFMR
RIFIEDL LS, EE—FRARITFNENFEFESREEIERE MR,

13.6 SZHEREFHESE (REUSKRINTTA)

ZRIRISTEAESE (MTP) fRESSERE, LHEY, MTP RBARIEHINIRIESFEEP, HEHIE{TAR,
MTP FEIGITAARIEFNSESIEPHITER, X BN, HMEBIBERTTRRL (CRC) IE MTP
RIZEEM, WNER LB CRC IR, THIBIS T ZREDN.

TDA38641 FxZ A 13 MINFIECE, BTEREME. MESITIHENBHBRESELRBESH. 5
RHBEINFS EMELL, XARKTE THERMTEs M. thsh, TDA3gE41 FAFMBZER (&% 13
EER) BEEEXMY, F1R1E SV-ADDR/PROG 5| ERYEBPEEFIEFT (0x0000[13:8]) 7E LEB/5BENEEF
—PNE—IX ., EEHFFRMHFH CNFG o E—LHFERSR, ATFAFPREZEGNESR (FEFSS
0x0000[13:8]) FZEMRECEXHHRIEIGE (FF7F88 0x0000[3:0]) o

S F—PEREE XY, TDA38641 ;2% RIINRIE 13 Ko XN T ENTE B £ RiTHAIE B R K2 RIZhE
R LI, TDA38641 EAIFALZEZIZITINE RS 13 MLEXMH. BXIHHEEZFHAEER, B
2% AN_2308_PL12_ 2308 163442 {RIEIEET v1.1,

13.7 miz (INENERNTAIA)

I%It5EAk/E, XDP Designer GUI SEM—MECEX o XEMEXXHAILMREMME, RCENEINZER
T ETFEREEENNMBEMNEEXGAHANEHETEE. FRESRAEERES
AN_2308_PL12_2308_163442,
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TDA38641 OptiMOS iPOL -T
40n BEEFASIINTRERERES (8 sviD Infineon

THFRE
14 TEIRE
14.1 = B

B L3 E288@53 Vee/VDRY TR, Hi=E RSP +1.2V BBE, TDA38641 iIE1THIMALEREE T REMN LBE
BRI, AR Vce/VDRV BBIFRTE ZBIAHITHRARINE, 1THISSRET —NMER, LIEK LB
SMIFFN NVM INEARE Z B8 "R 4 POR "IRES, X—IEIRAFHERAIMRINBREHTEABERNEZ
FIRSE TRo 2AKE, 3§ Trim # Config Bl M NVM INEF TEFERS. TFF Trim £2%H8i8, FRERBI
ZREBFEAYS|A) (SM_ADDR/PROG) LERIEEMREIG B, HILLA4MBE@EI(ER ADC EEHBIFE, R
Trim #0 Config CRC ILEZ, MPEAFEEM NVM INEFE TIESFFERT, FHi#H1T CRC KR UBIEXLEEFF2SH
IR, MRITEHB CRC 5TEME7E NVM FREY CRC A—E, MARIEA CRC iR, HLELEBHHHNT—1F
Hll, 9N CRC ILEd, MEBHEHNITEIFY, —BEBHERTHITATNEE, BFEEESHIS, 28
HIMEFBEFX. TENM ABSINEEITIEFEFSSEN, pwmBEHATFERET (Hi-2) K&

14.2 FfRERTh

TDA38740/25 REfiSBEhEIFNFc BB, *FF VOUT_SCALE_LOOP 1:1 N F, i%ZEFEx#F Vout 18 B BRI
REBF, ¥JF VOUT_SCALE_LOOP 1:2 WA, ZEPHZH Vout IREN—FHERBITIRE BT,

EETURERN FIEEEE, HIHETRE:
o EHH i ARFREI XFIEIEER "IhEE (K& 1728 ox6C FIE
18 B 79 0xF240)
o 723 0x0064[11], d2a_enable_prebiasi& BN 1
o PVIN [EIZZH(EKTF 25V/mS
o FURIERAVERFIREIA 1A
TRIE Vec BIMNSFRMEIR2FEARNER LDO, FAEM EBFEYIINTE 13T
EAREST ERTREREFERVNESD, SETRESHEF TEBN, BEHETRESHNFRIPER, EX

ZEERT, EENBENG, SBHIMELER. EERINE Vec AFHHEBRINAR, PVINFEZZEER
SR REREZE, BERLTER 3 4 FimBIiF,

Device Startup with Internal LDO

Pre-Bias

Enable

Device Startup with External Vcc (Case 1) Device Startup with External Vcc (Case 2)
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TDA38641 OptiMOS iPOL -T
40n BEEFASIINTRERERES (8 sviD Infineon

TR
Pre-Bias Pre-Bias
| [
PVIN Ext. Vcc
] |
Ext. Vcc PVIN

Enable Enable

13 HIRER SR LERFEY.

14.3 AEBEREZ (LDO) B2 [ESS

TDA38641 &AL T R/EZE LDO #2[E28, WA BRIEMRREBE. & Vcc UVLO BrhElEFMFEREEES
FEEeHEN, REFTIERN. HEAMRSEE LDO #HITRMIBITH, PVIN TEAREFZEY LDO HIRAVIIN.
7T ¥4 LDO MUTHEIRFE, AILUBEIE VIN 5IMNERES) vec/LDO SIRIRERIMEMRESBE. o, &2
B 0x64[3] IE N 1, XIFEHARERLDO #21E. E 14 HEAT vCC/LDO # PVIN 5|HIEYFIBEECE

Pvin _PVin Ext Vcc
]

—

l PVin l PVin

- VCC/VDRV y VCC/VDRY|
TDA3864 1 2.2uF ~10uF TDA38641 10uF

PGND—I PGNDH:
Single rail operation with the internal LDO Use an external VCC
14 fEAAES LDO F5MEE vee VERE.

14.4  REEESENEEH

TDA38641 RATHRPRIEE F@ETE] (COT) 1TH), FIRMIREAN A HBSMNANRFNEHET, £
shiATEEF, BEBES Vref —EEARIFBEMIIZEDHAR L. Vref SIER Vout BELFl, ERH
RBEEMIREBES vref 18I0, ARBREERRKRAR, ZRAEKS Vref ZEINEBZRBRASEBAS
FE—NRREE, FEBRAZRETRERSMYA Vout HE, KERBEMMKESHEM, RELATF
tbiked, HS5IREBEHITILR. AFEENBEBENBEN SBIEIAERS, ZIERERNIEEINFR
B PWM 55, BIENSFIBYEIAELSRIE PVING Vout F Fsw £ PWM SIBRIFHEETEEE TR PWM X7
BYEIRISER Fsw FliaE A EIRE. MEIATERENET L, BIREBIESXA. KEHRER POR BUE,
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TDA38641 OptiMOS iPOL -T
40n BEEFASIINTRERERES (8 sviD Infineon

TERE
W} Ramp generator
gEI’lEI’EItOI’ . PVIM  Vout Fsw
VOSENP©
Vref+Verror P
VOSENM
Vref Adaptive ON

Differential amplifier Comparator .. generator

Floor amplifier

14.5 58E (EN) 5| B

EN 5|Bl#=Hl TDA38641 FYFF /KRS, H VCC/LDO BBEFHZE VCC_UVLO_Start BB EBY, BaIRFESIBE.
% VCC BBEFEZE VCC_UVLO_Stop LA FHFAZE VCC_UVLO_Start FEIL LB, ZEELM EN BE, LUBIHE
hF5o

EN SIfIE=fEES . ME 15 Fim. BELBE—RIMNPZERES. F_MAsEMEiE R B BESE
22Ren: FIRen2 M PVin BBIEFAB(FRES S, B=MECE RIS EN HIEEEE PVIN 5|, XEZTEBRHINAR
EEEA,

SNRAGER, ENSIHIAREF 6. EAEBBAEE— 1 MQ B -,

PVin PVin
PVin
) 1 1 —_—
PVin PVi
| ; Revi$ ! " L Pvin| [vin T
Vchdr\,j < Ve r |- I
O-E0{ 1pA3s6s1 En | rpa3seat I V_clf
l = En
R”‘”f TDA38641 _I_
Configuration 1 Configuration 2 Configuration 3
En = an external logic signal RpN2
En=——""—x PV,
Rgn1+Rgn» n
E 15 f{EsEACE

14.6 Frx4ZF M FCCM/DEM TIEIE T,

TDA38641 =AM TIEE: BHIELSE (FCCM) MR EHEREI (DEM), TE FCCM I, TDA38641
IR LUBRIEEF XIMEEANRDPEERIEEETT, FitEHBESURR). £ DEM BT, HBREBNE
ITFERY, BF FET X, MMBRET FXME, €8 T7TEAHNIME, EERFHN, FCCM I DEM T
AR, EEIENE, BITEAMERTREIGRENR. BEMHFEE, EEMEIF EN 5 vCC BE.
FCCM 1 DEM Z [B]H0:ER B IRIBEERHITHY, BERYITF 5|/ Hiricsy B EEEZ 5.

TDA38641 IR 5| IATRIZFF R INZES ., SAFRSEEAN 600 kHz E 1.2 MHz, RIBFMERFRE (fu),
TDA38641 BJ LA TER Pvin AV, 4 AR RZAYIE 4 FET Si@AYE], S0 FXFIR.
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TDA38641 OptiMOS iPOL iﬁneon
40A BEBERS 3| R RERERES (8 sviD L/

TERE

. v, 1
= » —
on PVE fsw

Hep f, AIFRERIFRIAER, T{EHAIE), TDA38640 =M% PV Ml V,, F B ThEEE @AY E) LUREFFER
foo BEEEBIEI, FRIARMWIIEM, LAMRTIEREGF. HLk, TDA38641 ABREIEEFRIMEK,

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

14.7 Intel X}

HEBERFYEEIE vBOOT IREANAKTF 0V Y, mHBEE EAERENZIEE, HiS VRRDY, Z
VBOOT HYEFEZRARIE VID_FAST/VID_SLOW A5 #H 1 TR 1.

R Vboot=0V, M VRFHRF OV, 7E CPU MIFER AL VID Si S ZRIASHI T B, 7 VRI3EXT, —
BERBREZIFHIT SVID B{EH Vboot=0V, SV_ALERT# EEEhiE.

14.7.1 Intel BEIET

TDA38641 Vboot BEER]7E MTP 5ER4RIZ, X F Intel VID RPIEEMTE. R UAMKR 2 PUERT 5mV
#1 10 mV VID Z&EY Intel VID 3o

14.7.2 Intel SVID &[]

TDA38641 LM T LA Intel® VR 13, VR12. VR 12.5 ] VR14 1T VID (SVID) #E [, X2 Intel L3228 & VR
ZIiERY 3 %1% 0, HESF. HUEHM alert# 2R,

TDA38641 1R1E Intel MSEKIN T FRBEHER SVID FHFBMan <o X TFFMER] Intel R, TDA38641 ALIN T
KEHEERSHISIER, RERDEBIS, Intel CPU BERSHEMIFEIRSI TDA38641 FRIRILAVERINNEE, MM
f& Intel® VR 14/13/12/12.5CPU BB TS5 LLAYRE IR M FAH M EHINZE,

TDA38641 B9 SVID #itiEERIA 9 0, AJLUET MTP (MIXHRTL) SXfEF SV_ADDR/PROG 5|HIEHRIZ, huts
EINBERT B LA R IME &

TERRREHRET MTP #IlHRIE

# unlock the address register to write, then lock

Set Address lock bit=0
Write new SVID address

14.7.3 All Call z3F
TDA38641 & MIFERBY All Call IR T AR ELE :

o OE #l0F,
o fXO0E,
o X 0F,
o TAlCall

TDA38641 RIECE /1 CPU Y VR ({5 All Call oF) E{7FfiE28AY VR (£ All Call OE) o
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TDA38641 OptiMOS iPOL mfineon
40A BB ERY S| A RIZMEERESS, HSvID
THERE

14.7.4 VR13 T{EHER

VR 13 {2 A@ T MTP i1 (0x44[12:8]) #H1TiE#E., VR 13 BR THEBRHEEEDNRXER THEISFESH
TON/MODE 5|fli#1TECE. EVRI3ERNT, BEIBREAIZ5mVE 10 mV T HEZE,

14.7.5 VR14 TEER

VR 14 {2 A@E MTP i1 (0x44[12:8]) #H{1TiEHE. VR 14 BR THEEEEDNRXER THESFFESH
TON/MODE 5|fli#1TECE, EVR 14BN, BoIRERIE 5V I 10mV T HECE,

14.7.6 MBEITES

TDA38641 S #F SVID Set WP 5%, FlEIFTEARAMUNISEFRBHAI VID BE, HMIER L Set WP @<
BY, VR BIFRENE2MEE WP FEeSPRIDAENFTISEBEFE., TIRELERIEITEE, FrIE S
R R B RIRZSHEE

%13 Intel 5mV VID &R (VR14 #1VR13)
VID Voltage |VID Voltage |VID Voltage |VID Voltage |VID Voltage
(Hex) (v) (Hex) (v) (Hex) (V) (Hex) (v) (Hex) |[(Vv)
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 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 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 CD 1.27 A8 1.085 83 0.9 5E 0.715
F1 1.45 CcC 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 c7 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
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TDA38641 OptiMOS iPOL mfineon
40A REBERY 5| iz ER KRR, #sviD
THERE
VID Voltage |VID Voltage |VID Voltage |VID Voltage |VID Voltage
(Hex) (v) (Hex) (v) (Hex) (v) (Hex) (v) (Hex) [ (V)
E7 14 C2 1.215 9D 1.03 78 0.845 53 0.66
E6 1.395 C1 1.21 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
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 0C 0.305
38 0.525 29 0.45 1A 0.375 0B 0.3
*R14 Intel 10mVVID R (VR14 Al 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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afineon

TDA38641 OptiMOS iPOL

40A R HEERS S| wIEFEERESR, HSVID

TFIRE

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 227 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 251 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 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 C4 2.45 Al 2.10 T7E 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 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 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 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 74 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
48 121 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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TDA38641 OptiMOS iPOL |nfin eon
40A B ERY 5| wIEMEERESS, HHsviD
TRRE
14.8 {mIZ5 |0 (SV_ADDR/PROG)

%5 | B RVt B PRBE R I B EIE AY SVID Mt {m#%, rI7E _EeEBHREIM OTP FRRY 14 AT BEECE XX it
BEtE, W% 15 Fi7s, SV_ADDR 5|iiR3E1E1ZE] SV_ADDR/PROG 3 |HIMIEERIERRIZE, PROG ThEEA T
WEEEM OTP FIIHEHMN 14 M EGZ—. BXEEGNZEGEREZIFMAEERE, BSIH%E 13.6 To

%15 SV_ADDR/PROG 3| [

Re5|si(:ﬁ;2t)o GND PROG Functionality SV;CII)I;) :I:::::g:::;ty: Programmability Access
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 '
430 CONFIGT . Pflease refer to .Sectlop 13.6
or more details on single
1.1 CONFIG8 8 image and multi-image
61.9 CONFIGY 9 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=}

B oHIHEEMRE X 921 SVID BB ahan <, HHA SetVID_Slow (0x44[1:0]) #1 SVID_fast (0x46[15:12]) &5
SHEFIEURBE I FIZEE R VID.

14.10 faEHL%

TDA38641 iEHEF M E Lk, I BIEEFTFSRHITIRE, THEIMNBTEMH. £F VOUT_DROOP &<
0x250[15:0], BIXTTAELEHTIT 0 & 10 mQ BIRIE, ZFPEEF 19.53 uQ, VOUT_DROOP HIEIEF IR
AlEIdEF loadline_range_sel Ox6A [6] fIIZANEI 0 & 50 mQ, 7F¥HEA 100 uQ. tboh, HFHEFLED
T Bt AT @I ZF 1785 0x6A [3:0] Y 4 i1 LA 30 kHz JI M M 30 kHz | 500 kHz #H1T4RIZ.

14.11 WHBEZSE

TDA38641 VSENA VRTN SIRJEIZE L HMNARAMEBEE L, NMRHEEASHERIGIENINEEED T
EEERN. RE COT ISR BESES T RASFIRIESHIRMREBEHITLLR. 2 Vout (RFXIE
SH, PWMESHAR%L, 14 FET UBEESFENEFE. SRBEBR—TRNEBMIIRER AL, &
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TDA38641 OptiMOS iPOL -T
a0A 2 EERS 3| WET SR ERES, # svID Infineon

TERE

Vout SEEBERHITILR. WNE 16FR , NS VOSENP 1 VOSENM B&4a HH B A&,

|||—| e

TDA38641

AR

VOSENP

VOSENM

16 HEiH BB R MRS

14.12 VRRDY

VRRDY #83F Intel BY PGOOD, Intel VR14 PWM X IFAE X TIESHBESE Y. E— Rk RETL,
EFHIZE 33V, H EBEFSEaIE VBOOTIREAATF oV, MHEBERE EAEERENBHEE, His
VRRDY, A&HA#IPERY, VRRDY 5|MIAYAERZENZR 16 Fo

K16 VRRDY ¥ #PE A4 a7

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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TDA38641 OptiMOS iPOL -T
a0A 2 EERS 3| WET SR ERES, # svID Infineon
SR

15 PR R

15.1 I HRF (ocp)

TDA38641 E 5 OCP {R1F: 1=l OCP (AOCP) #1%#4= OCP (DOCP), AOCP EE;FIfRHIEFEEERAEEBMR,
i DOCP MEFFIYERIEE. AOCP B—FRIEMPEMR, i&E ARG LIEFHF R ERPERE,

I —MIRARA%E, BJLAMED FET RDS(on) EHENEIREEEZBRERER. BEIFEEZE, ADC BER
HYFII BRI T, HIEE A Tt ERIREH DOCP 51T,

AOCP BI[EIRIFEBERHEAEZ MOSFET BY RDS(on) MmN EIMEE; A, RIPVIGIKRITERERLLER
BRFLNIFINES 5T REAEHITLLR, MK T ADC HIREMER. AL, AOCP BB REAIEE
MMZEE . PR RRAAIREMRERIR, HEERISRED MOSFET B9 RDS(on) #B[E. FHitk, &
Bk EEREEE AL FRIFAZE,

7£ TDA38641 HUMIAIRR T, B HFFSMITPII=I (aocp_thresh_sel [2:0]) i5iA] AOCP BB, #F
OCP (DOCP) j@id PMBus 277728 IOUT_OC_FAULT_LIMIT $&fit, HIBHFARLFMiXELET, AOCP F1 DOCP B
YA ILM 5| LRSI B EBRIEE. HPEMLNA I0UT_OC_FAULT_RESPONSE RE. A BB SEEXN.
APIFNER, HFEHSTRAITE PMBus BY STATUS_IOUT HE28HEE,

AOCP MEIMBIMIEE TE (83 FccMm # DEM 1##x) HRIEIER. Hi#d Aocp HER, K4
MOSFET B ERIRABAHAMLEFIFSE, B TRUSLIKARFIRZE, UaFBEREUEREEZ (Bha
Bod) o W1R7E PWM BRHRBI_EFSAIEME] AOCP &4, EiAMIEWELEFE, Bodigwbd. NRE
BT AOCP HE, BIIRHRESEZRE, HEMRET AocP HER, KEBMENEILMK+H, AOCP
T8 Vout REAIHHIRIE BURTE, ORE T PGOOD BEWEEBE AOCP & A& UVP R,

T DOCP {RIFEVEBRIS S8 5.5KHz JE)K2s, SAFES IOUT_OC_FAULT_LIMIT E{E#HITELER. Ht,

BRI ERE S #H1T 7 FIAIE, DOCP BBEEMMNIERELL AOCP 18, DOCP H{EIL{Emel@d
IOUT_ CAL
_GAIN #0 I0UT_ CAL _OFFSETI#H#{1T/E, HTFXTERESHIT T FIIRIE, DOCP Lt AOCP B RiEH. B

AOCP i€ &1Lt DOCP &, HE/9 AOCP AJEE=Lt DOCP EER A%, X AOCP #1 DOCP i E NHEER, AJRES
SHHHBETRE. LM docp_from_aocp Z172% 0x60[3] MIRI OCP fit & #1F OCP BY, SHIT—1 101t
#EZRITEL 10 /R AOCP B, ARRMFRAXES UNITHIEML, THERBEEL LS 3 X3E ocP B
BEL, HHARETERERNA R, BEEE, BLIdhohy COT FRMEXEMR. B 17 —1 AOCP MR,

TDA38641 IMEHZFHA AOCP MLz, B\ NELEERIRE, B ILM 5| LABRIZE (5681) - Pk
By oCP PRIETE_LEEAINFBIEMRBRED, FEIRINER, AT EX OCP R, AR XIER EN 55
3% Vcc BB[E. Z[EHA OCP MR 521F TDA38641 M/ e EHHIAKBIMER, HleEsitaERFEEM. M
EEXENFLBASEMBEAEIR AoCP, FRILBERSHNERT, RelintEERH ISR
HE AT fES7E B R iR & AOCP, R/1EA0 TON_RISE BYE S E MigHEBR, LUBSGRIRfRA AOCP,
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TDA38641 OptiMOS iPOL -T
a0A 2 EERS 3| WET SR ERES, # svID Infineon
SR

ZEN BESTHBER, AOCPEUE. £ AOCP EH-HAE], BREREMAERLE AOCP [REH#ITIAT, B
7 AOCP BRRIFE— N FFXEIEAA, BRERMMNAERIRERIRET AoCP fRE. FEIEME, FRIEWE
HEBEERZEERERP (UP) BEMTHALL uvP, TN AOCP EHFR K VRRDY S HIK. B 17
1 ERT M E .

OCP [REL T HAME, HNAMEERERAIE TITE:
Aij

lout ocp = Tum + >

HA: lou ocr = AOCP BEIFIBTEVEIHH BB luw=AOCP [R{E, BNEREXEERIIAE,
AiL = IE B8 BB RRSUR BB

7B TE AOCP SE4HABI IR EBRRIEAN, EICRA LA T AR/ERE BRI IR BIREE E.
Isat = ILIM max + AlL

:EI:P : IsatIEEEE;EZT@*D EE,;}?E, ILIM?maxIEE AOCP BE{EE’\JW*;L*go

AOCP Tripped
|
|
|

Current
Limit

Inductor
Current

AOCP ¢ou‘|nter starts to count the number of
/ Sklplped pulses durlr‘[; this period

y
|
|

HDrv [‘ 1 M0

|
[
|
[
|
|
|
|
|
|
[
|
T
|
| —

LDrv 11N MNn
|
|
B
|
VRRDY ! :
|
|
|
T
: UVP Threshold
Vo : :
|
B 17 AOCP M/ B &
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WFE LRI
15.2 il KX ELRIF (Uvp)

TDA38641 UVP Ma 22— MEXIRE, AIECE A 50 mV E 400 mV, Fi#HA 50 mVe ZIRERIELVBT 5|Hii#
TRIZIREN (BREsT) . ENEEXT, PREED VOUT_UV_FAULT_LIMIT PMBus fi ¥ #1T4RIZE, ML
1833 VOUT_UV_FAULT_RESPONSE fp¥#{T4RiE, Lth5h, @ErI U@ hRBAEMFTEIFRH 12C¢ FES,
SJHERERY UvP FREHI1THIZ. UVP BI{E@EID relative_uvp_thresh_en (Ox5E [15]) fi/EFE, EFE@EED
relative_uvp_thresh [2:0] (0X5E [10:8]) IR E. PFIEEMN MM BRI, XM LR EzX. 7B
disable_relative_UVP(0x60[14]) 1122 FAEXT UVP,

3 UVP MEWAEARY, SE— MRS, SBEHELTF=ZE, BEIEER PMBus CLEAR_FAULTS @3 Bk&
tns, FHIEITEWN Vee 3% EN S S BXEohEMMY. XK EER T MOSFET =&k, FiBid s
RYM BB BE PR BRAERIA FET AR — AR B Xt 48 H A EE.o

9[1%1—:““&12%7]%&, N—Bfit%k uvp 8ME, KIZENEAFREXNITEE 1 EWE =2, F#HN 1
Z) , HEREIREN=D. THRLER, ’HW?E 250 mv WEEBFRERL, IREEETZEE,
JHUF'EjJ*EF_FEjJ, D)nIJl-I_Ej%%E%: EHIJH:'I—ILJ\— (ﬁﬁ\ MOSFETilej—IL:\) o

EEB[ESRHE (Vboot. DVID F=F/aNE(E) HAE], RIfERAZFEESI blank_uv_sel [1:0] B UVP 1R,
R 175 T2 S 1F28A0EIN

r17 1EE ZF 7728 blank_uv_sel (0x60[11:10]) #HITHIRE uvP JHER, REMREXTAIA

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 d[E LRI (OVP)

OVP DN 53 AFNERS . EIE OVP (FOVP) F48XT OVP (ROVP). EIE OVP BE AT EEh. FiE DVID 1 EN 1K
RS, ROVP HZEIZ{THREIAVFRE HMIB K. & 18 #R T fEA FOVP #1 ROVP BRI,

{EF VBT S| (F£/\E) &EmHEER, VOUT_COMMAND &5 VBT 5|48 B EMEE, LR RE
WA ROVP it %,

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

1:1 #83, TE VOUT_SCALE_LOOP 122 R\, EBFHE. EE ovP A ROVP HERHFHRY VBT 5INIZE. I,
EMNRERXT, IELIERESTES 0x60 A fixed_ovp_thresh [2:0] ST EH#ITHE, @EZ

VOUT_OV_FAULT_RESPONSE #3<%f OVP HHMMREITHIZE. OVP Rl B ML : ZBE. XK. n (H

PMBus EX) EERX n (K% 6) R, REMEHKEZEER. ROVP NREMEFHREREBRE, L@

12C ZF7Z25 relative_ovp_thresh [2:0] (0x5e [14:12]) LA 50 mV NELIEE I 50 mV = 400 mV, B8] LAER &R

EIRGY =T [B) BT 1E8% 0x60 BY [13:12] i 3RERR OVP HP&E, IFIFBES IR 14. FH relative_ovp_thresh_en (0x5e

[15]) i AT LAZE 35 PMBUs 8<%

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

SitifR& FOvP EHEY, OVP IREHKIRE, RIAAXTE, BIAFXXE, ROFXFERESE, B
FiaH BEREEIRERN FOVP HE. AfE, MHBEREEAREEES,

i tHAR A ROVP B4R, VID IRE R LA 30 V/uS WRIZERERBE 025V, FHigE OVP InE, 8, HaF
X8, BIOFFRXHM, XMAFREKE, B VIDIRESATZH Vout E EVIDIGES, HAEBLME
BAXRIBERES @XM, MUSRMAERTE VID 8BS, THEED, BHBERENREIUR LS
[E. WHEBESMEHER, XRETERIE VID HEIEZLRN, AHBERSHIRIRES., TREES
REY, MRMEHEKRABES, BHBEREEEARBAMEES,

TEZ43%EE T ROVP #1 RUVP 7£ DVID BB #l{al 5 _EiREi2IRBLE SR, &4, 7£ DVID XHFIF
Vboot BENEAIE], ROVP FL T EBRIRTS,

NROVP——T— |

———— N, V4
N 4
! o VID /
7\ | |me=e——— \‘ /
G \ Y
.I A 4
SS !
I VID LEVEL
,'l ——————— ROVPI(Programmable)
.i ——————— FOVP (Programmable)
.I =« == = RUVP (Programmable)
; I
Time
18 oVvP l RUVP RfFIE. I&F R FOVP HXfX ROVP BI1E .

15.4 TR&RF (OTP)

BERIPAEE OT_FAULT_LIMIT. OT_WARN_LIMIT #1 OT_FAULT_RESPONSE PMBus F1F&5#H{THIZ.
TDA38641 SZ#F=Fhlai; . ZBE. XUFATIREIR, BIERF B,

HESREAR OT_FAULT_LIMIT B, itk OTP H4, FXREHBE =ML, WKL, RRRKELLDO fREF
RE. EHEXANERIT, BH4243, EEIXT OT_WARN_LIMIT, MIRIGBEHNEIR, BUHBETRE
Bopft BIMITIRIM R, 25205789 OT_FAULT_LIMIT ZRIAIEE N 140°C, HEHN 20 °Co
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BRI

15.5 B R EEITE (UVLO)

TDA38641 A 53 M BOOT 5|l E PHASE 5IHIFVEE[ £, ¥NR7E PWM EHARME] uvLO Bh T IREIEE
M, MXFEHFHITITE, HE 10 RENGHAHIE, &4 3 MEHEB AL uvLo BOOT Ef (£
PWM B ST TEME) &, IHEHSERE(. N7 ERKE, BAEF Vee 3 EN. BT UVLO HFEIF
fail_code_sticky ZF 1728+,

15.6 % X2 8 B (8] F B 58 < B B )

=10 @AY 2151TH] MOSFET RIS EBHIRIEATIE, RIGXMIETERISESLEFAY PWM BRZ R, EE
FET RS EMNRITIFSETE], TDA38641 BERITM XTI EINBEBERFRE, HKEMN oce WEY
MOSFET B3,

SN FEER/NGTLEMINE, FmEFXMENSEN ESAATE 7.1 THR/NSERENEAE, &N,
FEEMFRIAERERTEAET. AIERAUTARREER/NS@EIEEX,

v,
— > T s
Koy X Ve~ 2% SPC 0f Tontminy

HAp, f.ZFFERNFXRIAR, kBAXMENTNE, RIBKWE, 5T (=125 URRIGTHRE.,

NFEESHTHHINA, HIARFREFRELSNFXRINE, FXMNEKTE 6T/ XEETEIMNER
KHg, HBEAX TS
Vin = Vo

——— > max spec of T, ;
Kfow X Vi X Sp f of f(min)

HAp, f.ZFFERNFAXRIAR, kBAXMENTNE, RIBLKLWE, 5T (=125 URFRIGTHRE.
Eitt, =R ST LEURTFER @Y B0 &/ K BB iE],

Ton
D =
max Ton + To ff(min)

15.7 =ILXGEE (HSS) #a:M

TDA38641 2= FET 52R&H0MITHEE, 118 FET TERS, MBASIHIZEEIE, ERMEEZITEE
#B=HLT HSS 155, £ HSS MR, AE| HSS EFHMTS VRRDY, —EIXE| HSS H1E, K14 FET Bl
FIF, Fx{ZFLE, FUIEREEBEARE. WEEGM, RBTE VCC K EN SSREIFNA =B
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16

A

TDA38641 @1 &Nz #F OCP. OVP. UVP. OTP. BOOT UVLO 1 Vcc UVLO,

16.1

SCETEM

7E SVID 4iis, TDA38641 SZiFMIHEBE. MMHER. WMABE. WABRRMENANINZEEN,

16.2

18 PMBus 55 S
R 195 T 23 FHUPRE PMBus 85 %,

*19 Z#FM PMBus TS
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
0x204 ON_OFF_CONFIG Read/Write Byte 02h CONTROL 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
lock Wri conditions  from asserting  the
0x236 | SMBALERT MASK Block W”tg/ 18h SMBALERT# signal. Write command
Block Rea M code for STATUS register to be masked in
Process Ca the low byte, the bit to be masked in the
High byte.
. Sets the format for VOUT related
0x240 VOUT_MODE Read/Write Byte 20h commands.
Final Datasheet 430f 67 V2.3
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WEES

12C
Register
Address

COMMAND

PMBus
PROTOCOL

PMBus
COMMAND
CODE

DESCRIPTION

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

2%9h

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%h

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

0x280

VOUT_OV_FAULT_
LIMIT

Read/Write Only

40h

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

0x282

VOUT_OV_FAULT_
RESPONSE

Read/Write Byte

41h

Instructs the device on what action to
take in response to an output over
voltage
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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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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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12C PMBus
. PMBus
Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
. Bit <7> Input over voltage Fault
0x2F8 STATUS_INPUT Read/Write Byte 7Ch .
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
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
Ox31A | READ_TEMPERATURE_1 Read Word 8Dh Returns the —addressed loop NTC
temperature in degrees Celsius
0x32C READ_POUT Read Word 96h Returns the output power in Watts
0x32E READ_PIN Read Word 97h Returns the input power in Watts
Reports PMBus Part | rev 1.1 & PMBUs Part
0x330 | PMBUS_REVISION Read Byte 9gh P ! Y
Il rev 1.2(draft)
Block Read/Write The MFR_ID is sgt to IF (HE?( 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
Block Read/Write, device ID if the U?ER register for
0x334 MFR_MODEL Byt =2 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/Write, Manufacturer revision is 00. Otherwise
0x336 MFR_REVISION 9Bh
X B 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=TDA38641. Note 17
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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Register| COMMAND PROTOCOL COMMAND | DESCRIPTION
Address CODE
Byte count=2
MFR_READ/WRITE
0x3A0 - / - Custom MFR DOh Read/Write 12C registers
REG protocol
b

17. _F—HREEFAHIIRE ID #783h. BHXLUEIHIEES , 1EE2.2 REHEZR

16.3 11 U LM HHER T
ESKRERLEIIERES (B24) , HEAL1IF QIFH) , A
Value = Y *2N

AR NFIYR"ERSH"E. R VOUTIRENAMRE (@ VOUT_MODE) , NI N H VOUT_MODE
BSIRE, HEFEPREY U 16 (I THSHMA R,

Databyte High Databyte Low
[7le[s5]a[3] [2][1]o] [7]6]|5[4]3[2]1]0]
< Ny > < » >

& 19 11 (U MHERR

16.4 16 U &M &R

ZRINEBFE vouT BXxB5< (READ_VOUT. VOUT_COMMAND. VOUT_MARGIN_HIGH. VOUT_MARGIN_LOW.
POWER_GOOD_ON #1 POWER_GOOD_LOW) :

Value = Y *2N

BAE N YR"ERSH"E, MR VoUT IREREMRE (@2 vVOUT_MODE) , NI N FH VOUT_MODE #5<
RE, UEFERHRRAY L 16 LR S EHHIA R,

. YOUT_MODE N WOUT_MARGIN_HIGHALOW
- bl or

READ wOUT
High Byte L Low Byte

AEECEIEN0

o0 N |?|B|5|4|3|2|1|D||?|B|5|4|3|2|1|D|
Linear ~ -

Mod N l
ode »

L J
F 3

20 16 LM EBUERI
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16.5 SVID F172%

R 20F|HTFRE SVID F1F28, 72 VR12.5. VR13 M VR13.HC T, TDA38641 ZFM SVID FEEN TS
VR12.5. VR13 # VR13.HC #3E,

20 SVID 7523
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
09 VIDOMAX_H_CAPA RO Not Not S ted S rted
_H_ Supported ot Supporte upporte
0A VIDOMAX_L RO Not Not S ted S rted
_ Supported ot Supporte upporte
0B VIN_FULLSCALE_H | RO Not Not Supported | O
- - Supported ot supporte Supported
Not Not
0C 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 rted 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
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Register Register Name Access VR12.5 Mode VR13 Mode VR14 Mode
Address
14 LASTREAD RO Not Not S ted S rted
Supported ot Supporte upporte
15 IOUT_H RO Supported Supported Supported
16 VOUT_H RO Supported Supported Supported
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
23 DC_LL RO Not Not Supported | ¢
- Supported ot supporte 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 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
nable to Ready Supported ot Supporte upporte
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40A BEB[ERL I RIZFERESR, 7 SvID
RIS
Register Register Name Access VR12.5 Mode [|VR13 Mode VR14 Mode
Address
. Not Not
2E Pin Max RO Supported Not Supported Supported
. Not Not
2F Pin Alert Threshold RW Supported Not Supported Supported
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
36 DC_LL_FINE RO Not Not S ted Not
- Supported ot supporte Supported
Not Not
37 Future Command - Supported Not Supported Supported
Not Not
38 Future Command - 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 S rted S rted
ork Poin Supported upporte upporte
3C Work Point 2 RW Not Supported Supported
ork Poin Supported upporte pp
3D Work Point 3 RW Not Supported Supported
ork Poin Supported upporte pp
. 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 Not 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-| RW Supported Not Supported Supported
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TDA38641 OptiMOS IPOL in fi neon
40A BEB[ERL I RIZFERESR, 7 SvID
RIS
Register Register Name Access VR12.5 Mode |VR13 Mode VR14 Mode
Address
Not Not
46 IVID3-VID RW Supported Not Supported Supported
Not Not
47 IVID3-I RW Supported Not Supported Supported
50 RO Not Not Supported Supported
HIGH_PWR Supported PP PP
Not Supported
>1 PWRSTATE_SUP RO Supported | NotSupported
Not Supported
2 R N
> PHSHED_SUP ° Supported ot Supported
Not Supported
33 PHSHED_ACT RW Supported Not Supported
Not Supported
> NEGVREN_SUP RO Supported | NOtSupported
Not Supported
2 NEGVREN_ACT RW Supported | NOtSupported
26 RO ot Not Supported | "
DIGOUT_STATUS Supported otsupported | o pported
Not Supported
57 WP_SLEW 0 RW Supported Not Supported
RW Not Supported
28 WP_SLEW_1 Supported | NOtSupported
RW Not Not
> WP_SLEW_2 Supported | NotSupported g orted
RW Not Not
oA WP_SLEW_3 Supported | NOESUPPOrted | o rted
RW Not Supported
>B WP_SLEW_TT Supported Not Supported
Not Not
60 CAL_CAPABILITY RO Supported | NotSupported g orted
Not Not
ol CAL_REQUEST wT Supported | NotSupported g orted
Not Not
62 CAL_IMAG_A RW Supported | NotSupported g orted
Not Not
63 CAL_IMAG_B RW Supported | NOtSUPPOrted g o rted
Not Not
64 CAL_STATUS RO Supported Not Supported Supported
RO Not Not
70 EXP_ACCURACY Supported | NotSupported g orted
RO Not Not
& IOUT_L Supported Not Supported Supported
RO Not Not
2 VOUT_L Supported Not Supported Supported
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40A BEB[ERL I RIZFERESR, 7 SvID
RIS
Register Register Name Access VR12.5 Mode  \VR13 Mode VR14 Mode
Address
RO Not Not
3 POUT_L Supported Not Supported Supported
RO Not Not
74 IIN_L Supported Not Supported Supported
RO Not Not
& VIN_L Supported Not Supported Supported
RO Not Not
& PIN_L Supported Not Supported Supported
RW Not Not
" PSYS_CR_LVL_L Supported NotSupported | g\ rted
RW Not Not
& PSYS_W2_LVL_L Supported NotSupported | ¢\ 0 rted
RW Not Not
79 PSYS_W1_LVL_L Supported NotSupported | ¢\ 0 rted
Not Not
TA-BF RESERVED Supported Not Supported Supported
Not Not
CO-FF VENDOR_RESERVED | RW Supported Not Supported Supported
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TDA38641 OptiMOS iPOL iﬁneon
40A HEB[ERDP 5| RmIZREERESS, #F SVID <;~___,//
@Rl

17 b gl

KT L — 3R BB aN{aI{E AR TDA38641 i& 1M EEESS, &I MEIN T,
PVin=12V (+10%)

Vo=1.0V

lo=40 A

Vo BUREBIE = +1% of Vs

ARSI =V, B + 3%, MERAEER=9A, EZEZX=30A/us

17.1 J2 F TDA38641
TDA38641 B—MEMIEEHEEE, FER MM Rev F Row, AJIE FXITE,

RENZ

PV, iy X —m—m8m8 ———
{n(min) Rgn1 + Rene

= VEN (max)

VE N(max)

R =R X
ENZ = BN PV tminy — Ven(max)

H, Viyme LR AKTMEERPENH EN BohFEENZRAMNE. FF PVimny =10.8 V, EFE Rew
=49.9 kQ 1 Reny > 3.4 kQo EBIEN Reny =7.5kQ 6

17.2 HFXBEMTIEERRIE

TDA38641 EFIEEHBIMEMEE, EBEEHRINERE, EXMIBERT, EF 800 kHz BN T EM
R, TRESBERTHEAMN 28t RIFRITFR, Hoh, %R FeceM TERX A HEREREN A EHSTE
EN i SUEBERN. AI3@E ILIM 1 TON/MODE 3| fl%#% 800 kHz FFX4MZRF FCCM 1821E.

17.3 EFERANEBE

ERBERNANBANBERT, 6 MOSFET BBk R EREZBMNERERM. BTFEBE% EAET, BRE
MEXHNBEER T, HSILABENBETINRE. MANBEXBORERBITIIENR, FRNEEN
BRI RIFIEE. WABRIIEENEASZRNABCRHER, HEEREEMNBESCE, WMASURBER
BY RMS BRI R

Ipms =1, X /D X (1 —D)

Yo

D =
PV,

HA, s ERANBFEANERE LMEER, DEA= £ 1,=40AM Doy =0.09 IERT, 7
NBNBEBRNERERRA lms=11.6 Ao

NHRMANSCREENEX, SRMABRRAIR TR,

. N I,x(1—-D)xD
fn(min) = ¢ "X (APVy, — ESR X I, X (1 — D))
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TDA38641 OptiMOS iPOL iﬁneon
40A HEB[ERDP 5| RmIZREERESS, #F SVID L/

piaagany ]

Heh, APV, BAFHERKIBIEERNSCEEE, ESR SRMNESHNEMRIXEME, BiVEREEERESR,
EEBEBK ESR. ESL #1& RMS EEREES . XFTF 1,= 40 AL f., = 800 kHz. ESR =3 mQ. APV, = 240mV,
Cinmin) > 32 UFo Z[EEIEBREREBE TEETEHE, WABBFERT 10x22 puF/0805/25V MLCC, 1tk
Hh, MNRWMABBEAFELRESS, BNERATERS,

17.4 FB YAV R

ERBIERHINE, TEMEBEMAERERH#ITIER, RENBRESSHERANSURER. BRIKBEZE
Remmbigs, E8BTFR/NDRTHMESAZEIN, —i&RE, BRPIEANIEIEESCRER (A) Eihd
REY 20% F 50% Z |8l

FRRRMEBER ST oCP [REIFIRANMEIN L BRERSUKBERAVIZIEE, WFEEEOHR, B
AR REEMERENASMEAN. KERSILERE THERIEMBERIEFTEE,

@ LU TR R INBERTE LIFSUK BIRAY B RE:

Dmin
L = (PViptmax) — Vo) X m
V,

p Vin(max)

Dmin -
Isat 2 OCPmax + AiL(max)

HAPVima =Ba K SNEBE; A iLna= RRAIEIEEBRERIZISOREIR; OCPma= 58 15.1 T5HRE X AT OCP R4l
E’J%j{fﬂﬂ‘g ; |sat: EE:EK’%%T@*H EE:i)illi;o Eﬁ*@%)ﬂ-ﬁ ﬁ%%@%ﬁ L :150 nH) L\/(':g:iﬁl.rAiLmax: 250/0 E,‘Jlomaxo |sat
AR/ VF 56 Ao

17.5 WM EBANEE
BB AR T EIA T BESCEARASER, AHRE VSURER, CRHEU TR,

AiLmax
c.>—
° 78X Wy X o

Hh, AV, BFFEMRIEERESCEEBE. T AiLnae 7.5 Ac AVo= 20 mV. fo,= 800 kHz, C,@ATATF 59 uFo
HIHEEAR ESR A ESL LUK PCB ffEEMNFEEANBERMESBAHBESCR. BINVERZERESR
A (MLCC), EIE ESR. ESL1E, &F2/)\,

NHRBHSIANER, HhBERENTE U R E

C > L X A3 max)
2 XAV, XV,
H, AVo 2REHBFSHHEIAYFN Vo BEc Alom BRAMKATER, 1EFE, ERITERERE ESL
ESR. ITHIEIBRIMLN., BSHFEMNEM PwM IERHFEM, BEEEFIIMIBRRFEHRSER, RIELW,
BRITAILUE LRI EEEM C EM=EFFErESR, RAEREILESNELRMLIEIT. EXMERT, E
FEBSHEER (BIAVo=30 MV, Alomay=9 A), EFF Co=~600 uFo EEEMMER C,, NERFEIRR
Bhigit.
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TDA38641 OptiMOS iPOL iﬁneon
40A HEB[ERDP 5| RmIZREERESS, #F SVID <;~___,//

e gl

17.6 itH BB EHRTE

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

17.7 SE=E

SHFARZEN A, EINTE PHASE # BOOT ZjalfffA 0.1 uF BEBRBENBEEES., WFER pvinFT
=T 14VHINF, N1EBOOT 5| E&EEE—11-20/NEBBE, LUFAER SW T ESlRARIEBERE
I 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
AR 2R TDA38641 BIN FERYI& TN

o Vec M vdry Z BN EE— 00 BFE,

o aHIRNEE— RV 100 Q B9 EEEFE,

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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TDA38641 OptiMOS iPOL |nfineon
40A REBERY 5| mizfEERESR, T SVID

EREY
18 wREIN

EIRITRIMTRLIREN, PCBHRBIFEREERE. HRASTMESHI, HAURSBRFILITIMEEATEM
HARR. ENGERUTIIHEN, USSR EERE.

o EREAR (BFERN/AMEEBEZA Vco/VDRV BIRBESR) NRTTEEFIAMERN S|,

o 7E TDA38641 EIRHIANGG (=% MOSFET JEtk) #1 PGND ([EZF MOSFET JRtRk) ZIEIMEZSRER,
LUR/ D R AR A FIRE. MM AN IREEIRERA PGND B E, LU/ vo ERIFFXRIE,
VCC #1 VDRV H BRI IR BB A N x5 E PGNDo

o 7E TDA38641 BOOT #1 PHASE 5|HIhENE— 1N EHEE, RAlfefia, UREBRDIFEER,

o SWHRRHRNENERLE, URERHITIRIZZTHFM

o T£ TDA38641:ETMR L, AGND 5|HEI RAGEIMEBITSREN PGND IFE AT,

o AJ7E PVin 1 PGND IR & EFFL, LAFEBHEHR.

o PVin 1 PGND EHERERWLINOA,, LURLDHERBFEMBF. NEREBIEFLREZEREREZE
HIEBIR LR

o TDA38641 RV tH BB EZE 7 10N Zif@id VOSENP #1 VOSENM 5| B#1THY,

REEA—WED 15 mil 3, HEREEZSEMAEER (N8R sw Tm) B9 PCB £

B, X30.1uF XESHNSIMZRES ERNBEHITHREN,

o IRURRIE(E S HUEMERZM T VOSENM 5IHIRL & 1,

o XFIHEBEKRT 2.5VE, mHREESH Vo BBV AS RIREHESESSEE, TRIRE
PHIF#% VOSENM 5|,

o TE—FHRIHRIFLRRH LT ARt EHTRK

o TEMECEAR, 1E/01%H VOSENM 5|HIF] AGND 5 |B#l

o SVID AERMITLLLNIEE Intel XFEREEMATFKE (RAME) HIES. BXLELREZINZINE
SVID BY, ERERILACEEEMN FRER, FIEXLL(ERIYRITE Intel VR14 PWM FLSEX 4R E,

o EnS|HIFIECESIR) (E¥E SM_ADDRS/PROG) MNimiEZE%LFHIM, 7E TDA38641 frAEESIMR E, T
WimIEE PGNDIIFHE, ZEERERER. &, PR E(iniEE T /Y AGND PCB £,

BEXMRENESZER, 5SS TDA3864l iHLIRAF1ERE. B TMRESZER, BRAMEXEEH

X 5

o

18.1 PCBEEMTSHRHHE

THELERKEA, R TEFRIVENR/PCB B A SRR EREIAMERE, PQFN S3{H7E X HA0 v M LRI ER
ENIEE] 0.050 ZXKo BEMIAERARZEE LEURTIERANTIZ, NH#TEERUBIAMGELIZRBE R
R, EZERE, BE5W "R YEZLSLGERNBTEERRKREEZN "NAHEBA
https://ecmpub.infineon.com/dctm-publish/ecmdata/tech 0460/Z8F80291788.pdf,
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TDA38641 OptiMOS iPOL (mfineon
40A FB[ERDP S| mIZFEERESS, T SVID

HwREIN
0.575  1.925
25| | 2.04
254
o
(@)
o
L) @]
™| oo ™
S21 I <
00
— cO oo
o N
I\”).
A B
@)
)
DQ Lo =
= < 3.85
235 .
D ie] E OO
o (]
S
0.35 0.39
21 PCBEEBIE/R~TMEE (FRERHLUEXKAEN)
18.2 PHIERE

REOZBWINRFIFEERBARIEERAEFEX (SMD) XERKEMLRAEKR, BIMTRS
MAHBEAIMEB L ENEESI. A SMD 1RER, KERENILMEFEOELDAK 0.05 X (EEFLEL
b)), LEHERESEZENTEf. BP: 0.1mminX&Y) . A NSMD /R&Et, FEIEEOLNELEE
BRE—0%ELDK 0.025 22X, (Blo.os 22X (XeyAM) ) , MENERESEZEINE. HR
BIMES5I&XKIFZ BMRRERELE 0.15 2XK5E, FRAMEFEERRD x/y KELRS,.
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TDA38641 OptiMOS iPOL (mfineon
40A FB[ERDP S| mIZFEERESS, T SVID

wmREY
I L 234
s .| o062
= - i 0.31 .l 0035
025 | 2.09
36x 0.069 1.84
uwa
s f/ ' 5 0 B
= :
| &
~ o
= . LD
o
I} [
2
o
1 1
1 4 L
; Lx
o //
0.34 x 45° )
0.45
0.15 0.65
2295 0,625
29 3.25
B copper [ solder mask
B 22 BHIE

18.3 Mgt

BT PQFN FEEMNMERE A 0.100-0.250 2K (0.004-0.010 JK~F) o WRET 0.100 Z2XNHAEE, ARE
ITARNEERRUSEIEETR BFHNIESR. SESBENMEHNSERENRB, 0.125 2Z3-0.200
2K (0.005-0.008 F~) SEEIANMNMMES T EEEHGE, MR&E,

HEEFBYINNIR I I0E 23 e X IRITRINMERE A 0.127 22K (0.005 3E+T) o
NTFEMERBWN, NFZRDE,
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40A REBERY 5| mizfEERESR, T SVID

mREIY

2.215
1.354
0479 | B
0.87 ol
2x
>§@@$@@@ |
~ 4/ 7)) O-e———
W\l Ud g .
. k. - -8 -
s -8
WA @ |
DA @ I,
] pA A2 "
0-15Jﬁ. 4/ /4 _'==h 0.55
00800 ole B
0.2 = 95
(1.985
1.89 1.96
29 2.925

% stencil apertures

23 WRBERRTMEE (FFERTHUZEXRDE)
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o Infineon
40A EEB[ERIZP 5| AT RIZFEERESE, H SVID

E S
19 ESESS

19.1 IRiEfE R

123456789 ————PART NUMBER
O INI VERSION
@ MO

IDENTIFIER P H D;ED ‘R D;D
/ \  LOTCODE

SSEMBLY SITE CODE FOR ASE MY

DATECODE: FORMAT YYWW

24 FHERIC
19.2 R?J'

1.0 MAX.

(0.2)

008 C| 36x
COPLANARITY

000

(W]

2><

CODE
Ll
! =
=T
1
('
: \ i z
| =
INDEX MARKING
o ' 0.05 MAX.
) = STAND OFF
& 25 HEE
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TDA38641 OptiMOS iPOL o~ .
o Infineon
40A EEB[ERIZP 5| AT RIZFEERESE, H SVID

E D EC
J6w |0 .05|CH
COPLANARITY ,f, o1c
A —“‘ ) L
2x[2o 05[] A SULCI .
| Y N
[ | S i l“&ﬂrl"“wl URURILY "
| i3 t
| 3
i )
Ll —_.———_—— b —— — e ——— - — —_ =
| b
| 2
PY | £ ]
r l I l 1
; | INDEX MARKING 1l
E E‘x\* [LASERED] il K E
0.0 -
0.05]t | STAND OFF ~
Wit
i! 6%
1| alelr
& | $G.1® AlB|C
nsen " PG-IQFN-36-U01 = | 0.05(M)|C
l_
DIMENSIONS MI:_'LMT é :
A —- 1.00 |
Al 0.00 0.05
b 0.20 0.30
c [0.20)
a 0.50
D 5890 B.10
[0} ] 2045 2.245
D2 1.615 1.815
D3 1.825 2.025
D4 1.524 1.725
E 480 510
E1 340 380
E2 1.199 1.399 NOTE:
E3 275 295 DIMENSIONS DO NOT INCLUDE MOLD FLASH,
L 0.35 0.45 I
L 0% | 8% | pPROTRUSION OR GATE BURRS
= 26 HERST (2XK)
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o Infineon
40A EEB[ERIZP 5| AT RIZFEERESE, H SVID

ESE
5 r ﬁ 2
EI | L L L L ! L ! | ! .L_
llll|'d|b'|U|H,'|J J/| LU |\U LJ .
1875 ——— ] L 1,75
D) | |
0,95 D : | |
- il — 1
00— — i
=1 A S =4
D | —
1 _i}_ 7 I y _Tf_
135 4—F= - - .
18 f;}— S : - — 1?;
1875 4 o
55 Iallalial mlﬂlm mmﬂ -
/¢ (.
I'Y"Iq:}_ -

" g l"l‘-l I L LT — M (A
M O P 0l = o e
~ o = m T o
[ [
/
PACRAGE GROUF PG JQFN-36-U01
DIMENSIONS | MILLIMETERS
NOTE:
ALL DIMENSIONS ONLY FOR IMFORMATION
FIN 110
27 HERT - 1BBHER
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o Infineon
40A EEB[ERIZP 5| AT RIZFEERESE, H SVID

E B

19.3 EWHER

. 03005

(& o|¢ o9 @e}{a{ae@ei\é w

[\

12:03

/A

53 E/ L) "

SECTION'A - A

Pin1 marking

—\ L 4 0.3

/ y 0 4
\ (To D) pE al
- !
o 1.2
53
Bl 28 SHEFNSIH1LAE
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TDA38641 OptiMOS iPOL

40A REBERY 5|1 REMREERESSR, H SvID

afineon

73 s
20 285235

xR KRB RAE

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
RoHS2 Compliant Annex Il to EU Directive 2011/65/EU(RoHS) and contains Pb

according RoHS exemption 7a, Lead in high melting

temperature type solders
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Public L
TDA38641 |nf|neon
BiTieR
TDA38641

Revision 2024 - 05 - 23, Rev. 2. 3

[ SEABITRRAS

Revision|Date Subjects (major changes since last revision)

2.0 2022-11-11 (Release of final version

2.1 2022-11-21 |[Updated the section on Programming, pre-bias startup section and package

drawing. Updated the TON/MODE pin current in EC table and corrected the
abs max table.

2.2 2023-11-01 |Updated the package drawings in figure 25, 26, and 27.
Updated the tape and reel information in figure 28.
Updated App note reference in section

18.1 Updates LDO test current to 50mA

updated the OPN

2.3 2024-05-23 |Datasheet revision 2.3 changes are specific to IC_Device_ID -A7h for TDA38641.
Please refer to prior Datasheet revision 2.8 for IC_Device_ID -83h for TDA38641.
Changed the LDO test current to 50mA in EC table Updated Electrical
Characteristics table - Improved UVP and OVP accuracy Update available number
of single image/multiimage config to 13 with no restrictions in MTP section 13.6
Updated the prebias section 14.2 with improved prebias level operation and
supported power sequence to enable pre-bias startup Added voltage sense
section

13.2 to show calculation for voltage sense for the Vout scale loop 1:2 to obtain
output voltages in the range of 2.56V to 3.04V. Updated TOFF_FALL and Mfr_id
register descriptions in section 16.2 Updated ILIM resistor table in Section 8
Updated AOCP operation diagram in section 15.1 Updated Device_ID register
descriptions in section 16.2. Added Note 17.

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.
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