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Part Number Temp Range Package Marking Orderable Part Number
TLF12505 -40 to 125°C PQFN5mmx6 mm | TLF12505 TLF12505AUMA1

TLF12505

( W s "\ MATRIX CODE
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IMONREF ~ NN . - < VIN
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vee A vin
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PGND ™ \\\\\\\:\:‘: ‘\\\\ o VIN
PGND @ NN (18 sw
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PGND ™ g A panp
PGND © : & eenD
pGND © Xy > § "  PGND
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Pin No. | Name Pin Type | Buffer Type| Function

Automotive 60A Optimos™ Powerstage (imneon

1 IMONREF 1/0 Analog This pin provides a system reference for the IMON
information. This pin can be tied to a fixed voltage
between 1.1 V and 1.9 V such as bias rails of a PWM

controller.
11-18, |[Sw 0] Analog Switching node of synchronous buck converter.
23,38
30 PHASE I Analog Switching node. For Bootstrap capacitor connection only.
31 BOOT I Analog Bootstrap capacitor connection. Connect an X7R ceramic

capacitor with value between 0.22 pF to 0.56 pF from
BOOT to PHASE pin. Recommended value is 0.47uF. The
bootstrap capacitor provides the charge to turn on the
control MOSFET. For VIN between 13.2V and 19V, a 2-Q
bootstrap resistor in series with the capacitor is required
to help reduce SW ringing and EMI. For VIN > 19V, a 3.3-Q
bootstrap resistor is required.

32 PWM 1/O +5Vlogic | 5Vlogic level PWMinput. PWM input: “High” turns control
MOSFET on; “Tri-state” turns both MOSFETs off; “Low”
turns the synchronous MOSFET on.

33 EN I +3.3 Vlogic | Pulling EN high enables the driver; pulling EN low disables
the driver and enters ultra-low quiescent current mode.
Floating this pin is not recommended, however a pull-
down is embedded to keep the driver off if the pin is
floating. Pin is VCC tolerant.

34 TMON / 0 Analog The voltage at this pin is defined by the equation.

FAULT 8mV * (Celsius Temperature) + 0.6 V. This pin will be
pulled up to 3.3 V under severe over-temperature, over-
current, HSS or bootstrap under-voltage condition.

36 IMON 0] Analog Sensed current output signal referenced to the IMONREF
pin through external resistor. V (IMON - IMONREF) voltage
across that resistor represents current information.

r3 B IR

Pin No. Name | Pin Type | Buffer Type | Function

3 VCC POWER |- Bias voltage for control logic. Connect a 1 puF cap between
VCC and AGND. VCC should be connected to +5 V power
supply.

4 VDRV | POWER - The supply of gate driver. Connect a 1 pF cap between
VDRV and PGND. VDRV should be connected to +5 V power
supply.

24-29 VIN POWER |- 4.25V 1020V high current input voltage connection.
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Pin No. Name | Pin Type | Buffer Type | Function
2 AGND |GND - Signal ground. All interface signals are referenced to this
pin.
5-10, 37 PGND | GND - Power ground. It is also the power ground of the
synchronous MOSFET.
19-22 PGND | GND - Power ground. It is also the power ground of the
synchronous MOSFET.
35 PGND |GND - Power ground. It is also the power ground of the
synchronous MOSFET.
Datasheet 6 of 25 V21
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BE1To

KRBT EBIRINEE

&5 “BIWRAKETEE
Values
Parameter Symbol : Unit Note / Test
Min. Typ. | Max. Condition
Frequency of the PWM input fow 0.1 - 2 MHz
Maximum average load current lout - - 60 A
Input Voltage Viy -0.30 - 30 Vv Pin VIN
Logic supply voltage Ve -0.3 - 6.5 v PinVCC
High and low-side driver voltage | Vpgy -0.3 - 6.5 Vv Pin VDRV
) Vsw(DC) -1 - 30 .
Switch node voltage Y Pin SW
Vsw (AC) -8 for 10 ns - 32for2ns
Venase (DC) -1 - 30 )
PHASE voltage \ Pin PHASE
Vonase (AC) -8for10ns - 32for2ns
Vuin-prase(DC) -1 - 30 Vv
VIN-PHASE voltage
Vuin-priase(AC) -8for10ns - 32for2ns |V
Vzoor (DC) -0.3 29
BOOT voltage - - Vv Pin BOOT
8 Voot (AC) Below -0.3 for 34forlns
5ns
Veoor-prase (DC) | -0.3 6.5 Vv
BOOT-PHASE voltage Below -0.3 for | —
Veoor-prase (AC) 7.5for3ns |V
5ns
EN voltage Ven -0.3 - 6.5 v Pin EN
PWM voltage Voum -0.3 - 6.5 Pin PWM
Pin TMON /
TMON voltage V/TMoN -0.3 - 3.6 \Y FAULT
IMON voltage Vimon -0.3 - 3.6 Vv Pin IMON
IMONREF voltage VIMONREF -0.3 - 3.6 \Y Pin IMONREF
Junction temperature T jmax -40 - 150 °C
Storage temperature Tsre -55 - 150 °C
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AR RIFFZ B, PrESUE BIEELER T AGND Fl] PGND FIREX FB/Eo

&6 FRERX ER ER PR

Parameter Symbol Values Unit | Note / Test Condition

Min. | Typ. Max.

Electrostatic Discharge y Human Body Model
Voltage at all pins VESD 1.5 1.5 v (L0OpF v2a L.5kQ) Nete2
Electrostatic Discharge CDM

VESD 500 \Y

Voltage at all pins

3.2 PAFIE
rR7 A
Parameter Symbol Values Unit | Note/ Test Condition
Min. |Typ. |Max.
Thermal resistance-Junction to| 8,¢ pcs - 1.5 - K/W
PCB (pin 24)
Thermal resistance-Junction to| 6,c top - 17.8 -
top of package
Thermal resistance to ambient | 6,5 - 28.4 -

ERE R (0s) RETHRGRETEBARTSSHNSEASENILR EUEM,

3.3 WEITIESFHE

=S8 e TIERMH

Parameter Symbol Values Unit Note / Test Condition
Min. |Typ. |Max.
Input voltage Vi 425 |- 20 Vv Note 3
MOSFET driver voltage Vory 4.9 - 5.5 -
Logic supply voltage Vee 4.9 - 5.5 -
Frequency of the PWM fow 300 - 2000 | kHz -
EN voltage Ven - - 5.5 v Pin EN
PWM voltage Vewm - - 5.5 v Pin PWM
Current Sense reference voltage Vimon_em | 1.1 - 1.9 Y Pins IMON, IMONREF
Junction temperature Top -40 - +125 | °C
Datasheet 90f25 V21
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3.4 BSR4

AR Vow=Vec=5V, T,=25°C, Vionrer=1.2V

xR BIREBE. REER
Parameter Symbol Values Unit Note / Test Condition
Min. |Typ. | Max.
UVLO VDRV rising Vuvio_r 39 |4.05 4.2 \Y
UVLO VDRV falling Vuvio r 3.7 [385 | 4.0
Bootstrap Under Vuveoorr | 3.7 |3.85 4.0
voltage rising threshold
Bootstrap Under Vuveoor ¢ | 3.65 |3.82 4.0
voltage falling
threshold
Driver current lvory - 20 - mA EN =H, fSW =600 kHz, D=15%
- 220 - WA EN =H, PWM floating
- 2.5 - PA EN=L

Supply Current lvee - 6 - mA EN =H, fSW =600 kHz, D=15%
- 1.5 - mA EN =H, PWM floating
- 30 - HA EN=L

VIN Current lvin - - 860 PA No switching

+&10 2Rt op|
Parameter Symbol Values Unit Note / Test Condition
Min. |Typ. Max.
IMON | IMON Voltage range | Vivon 0.8 - 2.35 V DC + AC components
IMON/IMONREF Vimon_cm 1.1 - 1.9 Vv Reference Voltage connected
reference voltage externally for the current sense
range signal
Currentsense gain | Acs - 5 - HA/A
IMON Gain resistor Resistor to be connected
range Ruon ~ 1 ~ KO between IMON and IMONREF.
For 5mV/A, recommended 1kQ
RIMON

Leakage Current - > 0 5 uA lour= F)A, Y|MON:1.2V
PWM in tri-state

Zero current offset | loffset -3 0 3 HA Corresponds to 3 mV at 5 mV/A.
(Rmon=1 kQ), devicein
regulation

Accuracy at -3.0 - 3.0 % for 25A < loyr < locp 1 Note L. Note 3

T,=-5t0125°C -0.5 - 0.5 A for -25A < loyr< 25A Notel

Vee=Vorv=5V+10%
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Parameter Symbol Values Unit Note / Test Condition
Min. |Typ.| Max.
TMON/ Temperature A 7.84 | 8.0 8.16 V/°C 25°C < T,=<25°C, Notel
FAULT Sense Slope THPGAIN | ) | m == ’
Temperature
Sense Offset Vrmporrser 784 | 800 | 816 mV T,=25°C,0.6V+8mV/°C*T,
Voltage
TMON/
FAULT
Source Irmonsre 2.5 3 |35 mA TMON / FAULT pulled low
Current
TMON/
FAULT Sink Irmonsnk 26 32 40 MA TMON / FAULT pulled high
Current
Itmon/rau=5 mA and under Over-
Fault mode Temperature, Over-Current
V 2.6 3.3 3.6 Vv ’ ’
Active High TrLTHeH bootstrap undervoltage or HSS
Fault
TMON/
FAULT LowMete! VieLTiow - - 0.35 Vv No Fault, Vory< Vuvior r
TMON/
FAULT pull
down P ReuLLon_tmon - 150 - kQ No Fault, Vorv< Vuvio1_r
resistance
®12 HiZBIheE. RA/ALMEE
Parameter Symbol Values Unit Note / Test Condition
Min. |Typ. | Max.
EN
Enable PWM=0. Measured from EN rising
Power-on teN_ondelay - 17 35 us
edge to Vsw> 1 V.
Delay
E
nable PWM=0. Measured from EN falling
Power-off ten_offdelay - - 1 ns .
edge to Vsw< 0.9% VIN.
Delay
Internal Pull-
down RpuLLon_en - 280 - kQ When EN is floating
Resistance
Input High
Voltage Ven 2.0 - - v
Input Low
Voltage Ve - -] 08 v
Datasheet 110f25 V2.1
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PWM PWM Input
High

Threshold

24

PWM Low or Tri-state to High

PWM Input
Low
Threshold

VIL

0.8

PWM High or Tri-state to Low

PWM
Hysteresis

I PWM_HYS

40

mV

Active to Tri-state or Tri-state to
Active

PWM Input
Tri-State
Floating
Voltage

VPWM_TRI

16

PWM Input Floating

Tri-state
Window

VPWM_S

1.2

2.0

PWM Input
Equivalent
Pull-up

Resistance

RPWM_PU

20

kQ

Veun=0V

PWM Input
Equivalent
Pull-down

Resistance

RPWM_PD

50

kQ

VPWM: 3.3V

Bootstrap | Forward
Diode Voltage

VFWD

620

mV

[(BOOT)=5mA

SW SW Floating
Bleeding | Voltage

VSW_F LOAT

200

mV

Vewnw= 1.6 V or Tri-state, VCC =
VDRV =5V

Resistor | sw pull

Down
Resistance

RSW_PULL_DOWN

0.85

1.125

15

kQ

®13 (A

Parameter

Symbol

Values

Typ.

Max.

Unit

Note / Test Condition

OTP Over Temp
Rising
Threshold

TRISE

155

°C

TMON/FAULT pulled up high tete1

Over Temp
Falling
Threshold

TFALL

143

°C

TMON/FAULT released Netel

HSS
FAULT

High-side
MOSFET
Short
Threshold

VHSS_TH

560

mV

VSW_ VPGND

TMON/FAULT
Delay

THSS?DEL

150

ns

After Vuss_tvis detected, and
TMON/FAULT is pulled high
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OCP Over-Current
Threshold lace. 80 90 100 A
Over-Current PWM High-Low Cycles to
Delay Toce_oet ol ) Cyele | TMON/FAULT is pulled high
OCPn Negative OCP
Threshold Tocey 3 | 50 ) 45 A
xR14 B i
Parameter Symbol Values Unit Note / Test Condition
Min. | Typ. | Max.
PWM High Propagation ¢ ~ 48 ~ ns Measured from PWM rising edge to
Delay PUM_HIDELAY Vswstarts to rise
PWM Low Propagation ¢ ~ 45 _ ns Measured from PWM falling edge to
Delay PUM_LO_DELAY Vswstarts to fall
Tri-State to High ; _ 53 _ ns PWM Tri-state to High transition to
Propagation Delay TRI-HIDELAY Vsw>1V
Tri-State Hold Off Time 56 PWM Low to Tri-state transition to
SW starts to fall Metet
Treikold - - ns . - i,
75 PWM High to Tri-state transition to
SW starts to fall Metet
Minimum Recognized o 17 PWM pulses shorter than tuinewm will
PWM Pulse Width Mo MinPue ns be ignored by driver, tote1
Minimum output pulse Positive load current. PWM pulses
width tonswmin - 18 - ns shorter than tonswmin Will be extended
to tOnSWmin- Note 1
ARE
BT RIUE, (BFRLZZE~ i,
ESD i1 /% HBM fF& EIA/JESD 22-A 114 f7i/E
ESTHTEVIN IEE3V (G AJIEE T1E, IMON 1ES45ETEVIN IEE 6V (572 iEs

Va2l
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TESmeN, 8EPCBIR, 3.7&T () x2.6 & (|) , T PWMITHIZZRFE, THEERSNE, FRIESHEWR
BH,

92
90
88 60
86 55
g < s
>82 £
c
g g0 g%
= E
@78 < 40
2
76 3 35
a
74
30
72
70 25
0 5 10 15 20 25 30 35 40 45 50 55 60 20
Load Current (A) 25 35 45 55 65 75 85 95 105
Ambient Temperature(°C)

= 4 ThE B =] 7 PEFA, Tcase<=125°C
325
14 300
275
12 = 250
£ s
10 fl
< 8 175
Z 8 &
8 g 150
5 Y 125
z 6 £
2 & 100
, 3
2
0 60
0 5 10 15 20 25 30 35 40 45 50 55 60 Lmd Curant [A
Load Current (A)

Tk =]
TEE7 T Hs  AmelEd

90
80 5.00
4.00
70
3.00
&0 2.00
g < Loo
z 3 \
T 40 c 000
g % 100
30 S .
]
S -2.00
20 *
3.00
10 4.00
0 -5.00
200 400 600 800 1000 1200 1400 1600 1800 2000 -40.0 -20.0 0.0 20.0 40.0 60.0 80.0 100.0 1200
Frequency (KHz) Temperature (°C)

Ee Vce +Vdrv BB SRR R &9 BRI o SR BN KR
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2.00% 2.00%
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© T
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-3.00%
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c 200
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11 B NE S TS RERX R B 14 BRAENIEH TS VCC/VDRV BIX &

% Change in CSA Gain

12 RIS S TS Vout IR R
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TLF12505 B1&— M MABEE MOSFET JXEhEE, LA FIRE—fHEF R EMAEEMN
OptiMOS MOSFET, #ZEBIimE2MHz, EREHRBEMQMNAE (40: DCRIMFIRdsonteM) BYETR-
BEniEt2 R EAERMRME. DCR BRNNERIVEETHIFBHR, ALFTEEREME, XME
EMEZEARRANEABBEARANETHERE, 5—FHHE, Rdson BRICMHAFKIHFEE, B
HiMZEREFEEREES MOSFET Rdson 8K, Itk4h, &EM MOSFET 1R¥E#H1T Rdson EERALMI,
Flt=RMEERANE, MEREMSERNET MOSFET ML, BT TLF12505 FiAYE R
KA, FEXLRFHIFMAEFE, RANEESNEHENEE. SEMAEEMN MOSFET ERYEBRERE
B RBRE—ZN MOSFET £, &M MOSFET 23 MOSFET 28hH—E85), FELLTFHENIMBERENATSC
MEBIREME, P MOSFET EMELEMNBERRSALZENLPRGH BN, HEELEIXTf
N ERSS AE S (A R B R Mo

TLF12505 EIREARHIVERE, b7 8 mv /°C, BEIFRAEHNENTNEE, SMHREAVEERHE
SHLURE, UERRSEE LIRAETCEIET PWM iEHI2SE,

TLF12505 PWM I NS T AR/ER 3.3VPWM N (=8) #E, HARZBEX 5V EANES.

TLF12505F] LUB I MM #2288 Z1XR8) PWM =&BESRKERKZIRERIENRI, REKEFTHREK A
P MOSFET, LAUESEB#SMHEResR SRt

TLF12505 i@1d PWM =&ES R _IREFHEARRI. AR ORHFT PwMm ITHISSESH], =EBRERAD
BZAnER, pwv ZXESREERM FET XH. @BIPLEHBRRERS TSR, FTUIREER
e
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TEIRE

TLF12505 X 2 FREERE BIRT. ST REERIRN, KSR XHAAREI THEERE, LIRS

FERIN#Es

TLF12505 BB 2 H{UBRIFTIEE, B#E VCC/VDRV RIESIE (UVLO). FHITARERIHRRBIAXET. SEM

MOSFET 28 IR AP0 LA Rz BR T 2 T sl th B R A S BBV ZE BRI AR,

TLF12505 BB NEMRIFEE, AJBEIMHEEEERSMIRRIEE, ©E%E T IRERKEELT=E

B A 2R REERZATFER

5.2 BEEARAR T

8 EN RAREY, DHRLREHENRERRRIN, MRIKEIES BERRFIIAIRE], HEASHEBERE

X, UBREBEBRRFEE 32 uA LT, EXRERERIZEILT, IMON BHHIE S E IMONREF,

Y EN MR TR EIS BT, WREFWENIE, HETEERLT us FRIAEHEE PWM 5,

5.3 BE e A T3z

TLF125057E @ EMAMREM MOSFET EERRA T IFEFRHAVEMIZRY, FILERELNERER. Hal
BAE S8 IMON 3IRliR S, IREBVERUBMBLAIAZIN, M IMON IR, Em) 5pA /A ATHR
HEMPNBE, EiINIE IMON SIHIER— 1kQ. 1% FEMBME, HEHESEE PwM EHISKRE. kB8
ZEENEDBEESERERELE, FABRRNIREER. BEE, AT HERBRSHER, BESNS—
im AR T E RS, 1EHIZMIRIREBEES AR smyv/A IBRUEE, BIE 1 A fd, 1ITHISSIEMINER

RIREX smV BB[E, INRFHERELEDESAIAKRSHERESRHLBIREE,.
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TEIRE

5.4 VDRV X [EElZE (UVLO)

TLF12505 B4 VDRV R EBIEMPEEE, AIERNMEIE VDRV BBfE, XE—FhIERMEMMFE, R VDRV BE
{F UVLO [BIfE, TMON/FAULT 5IFIHIRES T, WRINEKLFEARBE, THELK PWM 5IRIHB S THL
E Vo PWM ITHIZEAIRLLIEATIRER L HAESHITIEN, REAWFRRERESIFEE. —B VDRV B[
ST UVLO H{E, PWMSIBIMEATFZ=E, MAZ 0V, XKRBEFIZEATUAZE PWMES,

UIHELEMFIEE TERSH, 8Ri&F VDRV UVLO &, ThEEIEEIEFFX, TMON 3|HIF] IMON-
IMONREF 1ES39#RHEE 0V, tNRFE—[EIEPERET Z-MEfL, N TMON 5|HBEEEERIEMINERLE

TMON 51filf5, BASIREESNRIERE,

5.5 m B A R AR

RERRER M B ISIE TLF12505 BEE, 1A (1) Fiss, TMON/FAULT 5|BICIREIEEFEEER 8mv/°C
LM B ERZH 0°c B9E 0.6V IR,

Vviows s (V) Z0.6V 4 0.008Y / °C X Ty(PC) oo (1)

TMON/FAULT SIBIEBIERPES |, 7ERXEEARMEEHREREHIE 3.3V, EREFEMMIERMEEKE
BHRAIEZE oV, HREMERN, REvCC BRMEEBEEZNITETERN, EMsREiREEE,
ELR{RTF -25°C B, TMON EB[E#EFR(UTE 0.4V, LUBGEEIRAE&L VDRV X E,

—BEE FABE oTP EAHSE (155°C) , TMON/FAULT MG BN S, REhe8EELEFFx, HELE
M Rz EI 2R AT PWM 55, SEMIFMEKEM MOSFET #IEXF, TMON/FAULT BFESHEE, HIEE
FRETREME (143°C) AT

5.6 IR RIFHARICS

HEINRERIRIF IR R R TR T FEA SBEFRIF R A LA EHRMSBBERENEESESBREN

BB K, XESERFHREFESES/EM MOSFET FEEREIE,
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TEIRE

ZEEAHEHFRF, STARHKITER. NRBE T3 REAE (BAIAA 90A) , PWM SHKAIEHE
Wr, UBERIFRRREREM, 2 TLF12505 MEZESE 10 4 PWM B EARY IS RS 40, TMON/FAULT 5| B4R
MMCAEEREF, URIEGIEERZESNE, B R, ITHRESRFIPEEERIE, PWM BT SERTE

(on-time) RZZE’LA 50ns.

5.7 BZEBEABX[E
TLF12505 B BB AR ERY, AN NEESRBAERL, HEFES TN &2

S, —BHREBXEAXRE, TMON/FAULT 3|HNSHAIS, M PWM IEH| 2R IR & R 4=,

5.8 i AR

TLF12505 TERSfFABREER T Sl A fRIFINEE, RAIFTLERERIA R, —BEIhREKWE IMON HRERY (1)

BARBE LT REE (OCPn), SEM FET S&SIE 200ns , ZIEHERFA SMHLEEIREE PWM BIAESIB1T.

I:I

EfIT BIRERPERAIE], TMON BREIREINERLRE,
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TEIRE

6 ®itiERF
6.1 HINEBAEE Cun

EINAE VIN S| EZRE— 0402 B 0603. X7R. 1-uF PFEEEBEABFF =1 10-uF X7R PFEEEA S5, R ESR
REWEBERSBIRENE, LHEERBIEED, RESBIEFEMRGE,

6.2 B4 A28 Choot F1E2PE2E Rboot

BIER 0.22-uF HESER 0402 XTR SRR 28, ©MN5 TLF12505 £3#%7E PCB BIE—1, HRATgeFiR
BOOT 5ftl, 5RZUERIIE PHASE 5115 B2 B A s RANEZ KRB RN %,

BB AREE, 7£ BOOT E PHASE 5|l Z B &EEZE— XTR F@EB A2, HIETE 0.22 uF E 0.56 uF Z 8o
BiIVERN 0.22uF, BEBREINITH MOSFET 12 BB, ¥JF VIN>13.2V, EE—58AFHEEH2-Q
Bz, LEEENRLD swiREEH EMI,

6.3 Vee Ml vdrv EBE S 23

VCC #1 LGND 3R Z[BIFFE—1 1uF X7R AR A, FHEEINMER 1-QvCC BFH2S. VDRV PGND 5|fiiZ
BFTE— 1uF XTR XFBB RS, HETMEREEED svEBR, B BARNSIIRRERERE PCBNRE—
iy, 3 EReJEeSET VCC-LGND A VDRV-PGND 5|Hl, 3RZVERINFEE A28 PMC41520 Z[E]R AR L,
RitmEiEEARG,

6.4 [ 67 TR TS

LRAARIIN/ G, UEENRERERINYSNES. ThRRMEFRE Z BN R AR EMEI SRR
FEEREABRIDIAES,

VCC. VDRV. VIN 1 BXHERB/BEESHERRAMTF PCB BIE—Ml, FEABASERNMEEXLERES
NEE,
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System
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7.2 B3 S AE W A

VCC o
49Vto5.5V

Y,
6Vto20V

mie

S

8| B2
<H

_L c c2
! 1ul
24-29

il [Eap—— v [
g 10uF glOuF gmur
TLF12505 |VEC|VORV VIN BOOT |57 | c8

0.22uF

EN et
EN O |H1 % 0or 29 o

TMONFLT

TMONIFAULT ¢ = Gate PHASE 150nH vouT

L i i fvw]—_r_—rf
PWM C- and SW {11-18,23,38 c9-C11
Current J 3 x 22uF
Sense < &

-
e
-

i
I

p— 736 IMON Amplifier F veno| 510, 1993, 35, 37
IMONREF -, Ko 1 | monRer ~ peND| a0 | %
OluF I Ao
L2 2—
16 BHERESRARNAE
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Revision |Date Subjects (major changes since last revision)

2.0 2023-12-07 |Release of final version

21 2024-02-05 |VIN-PHASE and BOOT-GND abs max spec. is added
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Warnings
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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
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