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Base Part Number Package Type Standard Pack Form and Qty Orderable Part
Number
TDA38807 QFN-14 Tape and Reel 3000 TDA38807XUMA1
TDA38807 —{ | [] ? | %I
I—— A1 — Designator
Packing type Tape & Reel
Moisture D
UM — | protection packing Y
Packing size 330 mm
Halogen Free Yes
X — RoHS compliant Yes
Total lead free Yes
PGND VCC
e 13 |
PGND{ 1H T {2} MODE
sw oz [ isw
UL U S I -1
Cs {2 i {2} PGOOD
EN | s {5} SS/REF
FB AGND
= 1 HEAFALE - TDA38807
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Pin# Pin Name| 1/O Type Pin Description
System ground. PGND is the reference ground return. For this reason,
1,14 PGND - Ground | care must be taken in PCB layout. Use wide PCB traces to make the
connection.
Switch Node output. Connect SW to the inductor and bootstrap
capacitor. SW is driven up to the Viy voltage by the high-side switch
2,11 SW 0 Power | duringthe on-time of the PWM duty cycle. The inductor current drives
SW low during the off-time. Use wide PCB traces to make the
connection.
Input voltage. Vv supplies power for the internal MOSFET and
3 VIN | Power regulator. The input capacitors are needed to decouple the input rail.
Place decoupling capacitors close to VIN and PGND. Use wide
PCB traces to make the connection.
4 cs | Analog Cu!rrent Limit; connect a resistor to AGND to set the current limit trip
point.
Enable; EN is an input signal that turns the regulator on or off. Drive
5 EN | Analog EN high to turn on the regulator, drive EN low to turn off the regulator.

Connect EN to VIN through a pull-up resistor or a resistive voltage
divider for automatic start-up. Do not float EN Pin.

Feedback; An external resistor divider from the output to AGND
(tapped to FB) sets the output voltage. It is recommended to place
6 FB I Analog | the resistor divider as close to FB as possible. Vias should be
avoided on the FB traces. Place a feed-forward capacitor (Cg)
between output and FB to optimize load transient response.

Signal Ground for the control circuit. AGND and PGND must be
connected on PCB with a single ground connection.

Input pin for external reference to support voltage tracking. Decouple
8 SS/REF I Analog | with a ceramic capacitor as close to SS/REF pin possible.
The capacitance of this capacitor also determines the soft-start time.
Power good output. This is an open-drain signal. A pull-up resistor
(connected to a DCvoltage) is required to indicate high if the output

7 AGND - Ground

9 PGOOD 0 Analo
& voltage is within regulation. There is about 1 ms delay from FB 2:
92.5% of Vger to PGOOD pull-high.
10 BST | Analog Supply voltage for the hlgh.5|de driver. Connect this pin to the SW pin
through a bootstrap capacitor.
1 MODE | Analog Operation mode selection. Program MODE to select FCCM, DEM, and

the operating switching frequency.

Internal 3V LDO output. The driver and control circuits are powered
from this voltage. Decouple with a minimum 2.2 pF ceramic
13 VCC I/O Power | capacitor as close to VCC as possible. X7R or X5R grade dielectric
ceramic capacitors are recommended for their stable
temperature characteristics.
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Description Min Max Unit Conditions
VIN -0.3 18 Vv Note 1
VCC -0.3 4.0 Vv Note 1
EN -0.3 18 v
-0.3 (dc), VIN (dc)
SWto PGND -5Vfor5ns 25Vfor5ns v Note 1
-0.3 (dc), VIN (dc)
VIN to SW -5Vfor5ns 25Vfor5ns v Note 1
BST to PGND -0.3V(dc) Vsw+ 4.0V v Note 1
BST to SW -0.3 4.0 Vv
PGND to AGND -0.3 0.3 Vv
CS, FB, PGOOD, MODE, SS/REF to AGND -0.3 4.0 Vv Note 1
Junction Temperature Range -40 150 °C
Storage Temperature Range -55 150 °C
£
1. PGND FIAGND 5 /Bl #rE—iEC,
2E: BT X RABE (B Fr BRI 7] AT GES X S8 IS AR MR o X LA ESZ ST
EME, HTEEE XL R BT R A E B ATy 5 4 FREELE TS
BE1To
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6.1 P

Description Symbol Values Test Conditions

Junction to Ambient Thermal Resistance 0,a 32.2°C/W Note 2
Junction to PCB Thermal Resistance Bic-pce 20°C/W Note 2
Junction to Case Top Thermal Resistance B.c 36.8°C/W Note 3

b

2. 1&/HTDA38807 IFIBHRAZN (R 3 & x3.15 ), 4 /FEFR-4 HIFIEEIR) o

3. BB, HEEITEES A0 R 2ZEE,
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Description Min Max Unit Note
VIN Voltage Range with External VCC 2.7 16 v Note 4
VIN Voltage Range with Internal LDO 4 16
VCC Supply Voltage Range 3.12 3.6 v
Output Voltage Range 0.9 55 Vv
Continuous Output Current Range 6 A
OCP Limit (Valley) 6.6 A
Peak current 8 A
Switching Frequency 600 2000 kHz
Operating Junction Temperature -40 125 °C

pr N

4. S ESRE BIEEIZEZEVCC 5/l
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7.2 SIS
P BrIEF BB, ERSLERPRIEHF-40 °C<Tj<125°C, VIN=12V 4T, HEEHFT, =
25 °C BI#EE o
Parameter Symbol Conditions Min Typ Max| Unit
Power Stage
Top Switch Rds(on)_Top Vest— Vsw=3.0V, l0=3A, T;=25°C 25.7 a
m
Bottom Switch Rds(on)_Bot VCC=3.0V,l0=3A,T;=25°C 9.9
EN=0V 400 mV
SW float voltage Vsw - —
EN = high, No Switching 400 mvV
SW node rising edge, Note 7 12
DeadBand Time Tdb ns
SW node falling edge, Note 7 6
Supply Current
VIN Supply Current | . _ o ko
(standby) lin (standby) EN = Low, No Switching, T;=25°C 2.7 10 HA
VIN Supply Current | . 2tie) EN =2V, No Switching, T;=25 °C 105 | 12 mA
(static)
Soft Start
Soft Start Sourcing Iss_source SS=0V 16 uA
current
Soft Start .
Sinking current Iss_sink SS=1V 6.8 MA
Minimum SS time Tss_min Css=1nF, T;=25°C 1 15 2 ms
Feedback
Voltage
Feedback Voltage | Vfb 0.9 v
0°C<T;<85°C, Note 5 0.5
Accuracy %
-40°C<T;<125°C, Note 5 1
On-Time Timer
Control
Mode = VCC, Vin=12V, Vout=1.8V, DEM,
Fsw=1100 kHz, Note 6
130 144 160
Mode =GND, Vin=12V, Vout=1.8V,
FCCM, Fsw =1100 kHz, Note 6
Mode =243 kQ, Vin=12V, Vout=1.8V,
_ DEM, Fsw =2000 kHz, Note 6 - ” o
On-Time Ton Mode = 30.1 kQ, Vin=12V, Vout=1.8V, ns
FCCM, Fsw =2000kHz, Note 6
Mode =121 kQ, Vin=12V, Vout=1.8V,
DEM, Fsw =600 kHz, Note 6
- 233 259 285
Mode =60.4 kQ, Vin=12V, Vout=1.8V,
FCCM, Fsw =600 kHz, Note 6
Minimum On-Time | Ton (min) Ves=0V, Fsw =1100 kHz 23 ns
Final Datasheet 11 of 40 V2.1
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Parameter Symbol Conditions Min Typ Max| Unit
Minimum Off-Time | Toff (min) Vre=500mV, VO =5V, VIN=5.5V, Fsw= 184 ns
1100KHz, FCCM Mode, No Load
VCC LDO Output
Output Voltage Vce 2.88 2.99 312 v
VCC load regulation Icc =25 mA, SS/Vref=0V 0.5 %
Short Circuit Ishort 4VsVins16V 260 mA
Current limit
E‘;‘ib“k current 1 toldback Vin=4V, Tj = 25C, Note 7 14 mA
Under Voltage
Lockout
VIN UVLO Rising VINUVLO-Rise Vec_ext=3.3V 2.1 24 2.7 v
Threshold
VINUVLOFalling |\ ;v o-Fall Vee_ext=3.3V 155| 18 |215 v
Threshold
vec-Start Vcc_UVLO_Start VCC Rising Trip Level 2.65 2.8 2.95
Threshold V]
VCC-Stop Threshold | Vcc_UVLO_Stop VCC Falling Trip Level 2.35 2.5 2.65
Enable-Start- .
E VL 11 12 1
Threshold n_UVLO_Start ramping up 5 3 v
Enable Hysteresis En_hysteresis 0.21
Input Impedance Ren 500 1050 1800 kQ
Soft shutdown
discharge FET Ron_oiscr Note7 s Q
Over Current
Limit
Current Limit
Threshold Vcs 1.15 12 1.25 \
ICS to IOUT ratio Gces lout >=2A 36 40 44 UA/A
Negative current NOCP_OSM -3 A
limit NOCP_OVP -3 A
Output OVP and
UvP
OVP Trip Threshold | OVP_Vth FB Rising 113 116 119
OSM Rising -
M_Vth_R 104
Threshold OSM_Vth_Rising 0
0SM Fali % Vref
alling .
M_Vth_F 102
Threshold OSM_vth_Falling 0
UVP Trip Threshold | UVP_Vth FB Falling 77 80 83
Power Good VPG (upper)
Pgood Turn on .
VP FBR . 2. .
Threshold G (Upper) ising 89.5 92.5 95.5
0,
Pgood Turn off FB Falllng 77 80 83 o Vref
VPG (Lower)
Threshold OVP Condition 113 116 119
Final Datasheet 12 of 40 V2.1
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Parameter Symbol Conditions Min Typ Max| Unit
IPG =10 mA, Powered ON 100 mV
Pgood Voltage Low | VPG (low = = = - .
g g (low) VIN=VCC=0V, IPG=2mA, Rpull-up 2:2 049 0.65 v
kQto3.3V
Pgood Turn on VPG (on)_Dly FB Rising, see VPG (upper) 0.7 1 1.3 ms
Delay
Pgood Leakage PG=33V 10 uA
Current
Thermal
Shutdown
Thermal Shutdown Note 7 150 °C
P

5. BEGITEEITHIFIRER R RIF IR G, KA TE Wit
6. ZZTHE, TEI12VIAFILSY B TIERMFET, HAEE 7 I3ALGHT, FARGELAF1100 kHzo
7. HIRIHERUE, 1BFKZ%E~ ik,
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e VIN=12V, VOUT=1.8V, Fsw=1.1IMHz, L=1uH, TA=+25°C, [FIEZHEixBH
Efficiency Efficiency
DEM FCCM
95 95
90 - 90
. 85 1 . 85
X 1 2 1
|0 - |80 1
) )
o 1 o 1
(1 (1
215 S |75 1
w i w
70 70
65 | 65 |
aowatr—+ o=+
0 1 2 3 4 5 6 0 1 2 3 4 5 6
—600KHz_DE —1100KHz_DE —2000KHz_DE 600KHz_FCC —1100KHz_FCC —2000KHz_FCC
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Efficiency Load Regulation
FCCM, 1pH
100 1
o5 | 0.8
90 1 0.6
=
—| 851 o |04
(=]
2 | 21 o / . —— . — . . .
g™ 2
21 70 1 |ﬂ_= 0.2 1
i 2 |04 1
65 7 a |0
-
60 8 -0.6
55 7 -0.8
50 T T T T T -1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
——0.9Vout ——1.8Vout ——3.3Vout ——5V —1100KHz_DEM —1100KHz_FCCM
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Power Loss Power Loss
DEM FCCM
18 1.8
1.6 - 16 A
14 - 14
._g,, 1.2 « ._3_, 1.2 A
a a
1 1
=] B =]
il = los
% 0.6 g 0.6
(-9 4 (-9
0.4 04 -
0.2 : 0.2
0 1 2 3 4 5 6 0 1 2 3 4 5 6
—600KHz_DEM  —1100KHz_DEM —2000KHz_DEM 600KHz_FCCM 1100KHz_FCCM  —2000KHz_FCCM
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Final Datasheet 14 of 40 V2.1
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Switching Frequency vs Output Thermal
Current No Air-Flow
2200 65
2000 60
—_ 1800 - 55
N —
T |1600 & |50
- a
S |1400 | = |4
g (=
S 1200 | o 40
g I — e N e 23
E 1000 4 o
800 4 30
600 - 5
400 | ! I I | 20 T T T T T
0 1 2 3 a 5 6 0 1 2 3 4 5 6
——600KHz —— 1100KHz 2000KHz —0.9Vout 1.8Vout 3.3Vout —5Vout
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
Thermal Derating Steady State

lout = 0A, DEM

VOUTIAC

Vout/AC
10mV/div|"” M Ml e it e

OUTPUT CURRRENT (A)

Vsw W
17 5V/div
‘ |»
']
(1] 20 40 60 80 100 120 140
——1.8Vout ——3.3Vout 5Vout
AMBIENT_TEMP (°C) 450 ps/div
Steady State Steady State
lout = 0.5A, DEM lout = 6A, DEM
[] L}
VOUT/AC VOUTIAC
Vout/AC VOUT/AC T % 50 0 iy e o 0 P P A oy P, g o g e o ]
] W T P P i UV 2 Vi Pt Vit Ve Ve A e R Vi VoVl Ve VeV AV AT
10mV/diy BTN 10mV/div F Y
w W
|
}rs).up.---p »}}r%r}TbL#~hr|~-rh
|
Vsw|, " ( ” | 0 " Vsw
svrdiviiil W W W oW m  W e 5V/div
|1 g - o1 S 11§ e . e . e o 1 i ] TSR Y Uy Ly Uy ity Sy SRy Sy Sy R U S S Gy S Ry
2 ps/div 2 ps/div
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BB AN M B
Steady State Steady State
loutr = 0A, FCCM lour = 6A, FCCM
] ]
VOUT/AC VOUTIAC i W
V OUT/AC B o 8 5k i A o0 R AL TN NP Vout/AC N Ay ,t.r”“m‘“‘ N"K'va' w(-""w”‘«""‘w’““'w""*f““’“;*”‘“’»f"‘ﬂ.ﬂ"‘“» vy -,)J"‘\ i
10mV/div 10mV/div
w w ‘
bt
}}»}f—-l-brr},-»»} »p»»»}-TL}-}’-LL»»
| |
Vsw Vsw
5V/div (S | | | O S O O | I 5V/div G 00 0 O e | 1
2 ps/div 2 ps/div
Load Transient Load Transient
lout = 0A-3A, 2.5A/us, DEM loutr = 0A-3A, 2.5A/us, FCCM
L} L]
Vour/Ac| \*" L . \ Vout/AC s \ A J
© — eannd 7 f
10mV/div | | 10mV/div ! I |
lLoan | ILoap |,
1A/div 1A/div
200 ps/div 200 ps/div
Power-Up through EN Power-Up through EN
loutr = 0A, DEM loutr = 6A, DEM
| ] | ]
VEN ' 7 T VEN
2V/div 2V/div
Vour vour Vour vout / vy N | (T |
1V/div | 1V/div |
VpPGooD VpPGooD
2V/div | 2v/div
IL I
2A/div | : ol 2A/div |e
2 ms/div 2 ms/div
S
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Power-Up through EN
lout = 0A, FCCM

VEN
2V/div |

Vout
1VIdiv |
VPGOOD
2v/div |

2A/div

2 ms/div

Power-Down through EN
lout = 0A, DEM

VEN
2V/idiv

Vout
1Vidiv

VPGOOD
2V/div

2A/div |

10 ms/div

Power-Down through EN
lout = 0A, FCCM
L]

VEN
2Vidiv
Vour |.

Vidiv “

VPGooD
2V/div

(8

IL
2A/div

10 ms/div

Final Datasheet

VEN

2V/div |

Vout
1V/div |
VPGOOD

Power-Up through EN

lout = 6A, FCCM

vout

2v/div |

2A/div

VEN
2V/idiv

Vout

2 ms/div

Power-Down through EN

lout = 6A, DEM

vour

widiv|

VPGOOD

2v/div |

IL
2A/div

-

200 ps/div

Power-Down through EN

lout = 6A, FCCM

AZ=N [

2Vidiv
Vout
1Vidiv
VPGOOD
2V/div

L
2A/div
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Pre-Bias Start-Up
DEM, No Load

VEN w

2vidiv o
Vout vout

1Vidiv

VPGOOD
2vidiv |

vsw W
5V/div |7 T

2 ms/div

Over-Current Protection
DEM

Vout o

1Vidiv

VPGOOD S| B S|

2V/div |z

200 ps/div

OSM Operation
DEM

VPGooD
2vidiv f——————————

Vout

1vidiv|_ """ -

2Adiv

40 ms/div

Final Datasheet

Pre-Bias Start-Up
FCCM, No Load

VEN .
2vidiv fr——r——
Vout vour

1Vidiv

VPGOOD PGO0D
2vidiv |

Vsw
svidiv |&

SW

2 ms/div

Over-Current Protection
FCCM

Vout i
1V/div \

VPGOOD e e
2V/div | o

2A/div

200 ps/div

OSM Operation
FCCM

[]
VPGOOD
2V/div

Vout 2
WVidivf =

2A/div _ _

20 ms/div
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Over-Voltage Protection
DEM

VpGgooD|———
2V/div .

=

vout|

1vidiv|_ °" |

2A/div | T

40 ms/div
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Over-Voltage Protection
FCCM
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TDA38807 iﬁn eon
oA RIS HERES k_/
TERE

9 TEIRE

9.1 BRI IEE F@EBT eIz

TDA38807 KALTHMREIEE F&ERSE] (COT) =, FHEMREMAHBFRSHN. RiFfmbATHEX
FRERBGT TIER, PR COT B EBE vo 5S— M EEaRBFIRIESHRREEEITIER. = Vou
BEENZES T, PWM ESHEARL, E5 FET UEESENEIFR. KREEHASMZIREBRASE
FRE, ZBRSER Vo 5SS EHREHITLLR. S1E4H COT =HIAELL, RE COT IZHlAXIRS Tt BE
HIIETIEES I,

9.2 FCCM 1 DEM $2{E

TDA38807 IR TIEED: BFiELSEELR (FCCM) FIZREHEERR (DEM), £ FCCM BT,
TDA38807 IREEARD MRER BT, FRMEMIEE, FtEHBESUR) . £ DEM BT, H
BREEMHBOITEN, AP FET BXxF, MMBEFXNE, REEAHNHME, EEAFHE, FCCM
#1 DEM B TEAAERE. BITIRIVAET MODE SII#ITIER, WR1FIR . BEEEENE, BITER
ROEIR T RERNIN B, EINEFAY MODE A&, HAEIF EN B¢ VCC B %,

9.3 RIEEFF R INZR

TDA38807 i@ 3 35— N IMIREEPE M MODE 5| BliZEIERI AGND, FIIR{M 600 kHz Fll 2 MHzHY = Fh ] 4RIZFF X 57
KFowo MRHEFMERIFsw, TDA38807 AI LA TE IV FVour £ REAEN BYIZ S FET Si8AY (], ST Ao

VOUT 1
Ton =

VIN FSW

H, Fo @FIBMFFXIAE, TIEHAE], TDA38807 =&V MVour, FBESHARSIEETE, LIRS
FERIFswo BEE HEBMBIIGIN, FRIARBIIEM, UAMRIHEREFE,

#1577 MODE SIFIMECE, RPEHAIE E96 BE, NEN +1% . EMNEH I MODE ELE, HIEWN
EN ¥ VCC EBJ%,

=1 E5 | HNERE

MODE pin Freq (kHz) Mode

AGND 1100
30.1kQ to AGND 2000 FCCM

60.4 kQ to AGND 600

vce 1100

243 kQ to AGND 2000 DEM
121 kQ to AGND 600
9.4 fEgE

EN 5|l H TDA38807 BIFF/ RIS, WERERIE (UVLO) EBERUSIE EN BBIE, & EN BESTHREHRE
BY, PIER LDO FF¥AFE. 2 VCC/LDO EEEFZE VCC_UVLO_Start REL LR, WEthF5IE5Eh. EN SIHIE
=MERRES, WE4FR, FEEicE. BCE 2B, EN{ES49 "ON", MAEE 3 B, EN{ES/"ON",
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P
6A RIP [EERER '\, ——

TERIE

Eﬁ%ﬁﬂﬁ&%ﬁREm*ﬂREm}\A VIN BEES o i&ﬁiﬁﬁtﬁxlﬂﬁ’\]ﬁ}fﬁﬁtbg, AP R LT 2B ER UVLO
BT, XE— MESIERNTIAE, ENE LS TDA38807 TEE] VIN BT
T, WFRLEFEIERMILIT, WEE 3 Fixs, EN SIIATERERE VIN, MEAHERINBBEESE
280 EN G|HIRN A FHohRTS. BINfEAE+TFERY FHIEERHE,

IN

VIN VIN
T VIN] T ]
1 1
VIN 1 Rew vccl VIN
> 1 I
- % EN ] ToAssSO7 | T V—C(i
[J-EN_| TDA38807 I = EN | TDA38807 I
RENZ?
) RENZ
. EN=—_ XN
EN = an external logic Ren1 + Renz VIN= EN
signal Configuration 1 Configuration 2 Configuration 3
4 fERERCE
9.5 Iazh

TDA38807 RERE—NAF B ohEBEE, ATFEHia L BERN _EFHBYE, HIRHIEBIMERER. AR
IEERE5N, HENFIVCC BEAEZBMNHEEU LN, REsIF5IMsE60. 2 ENFlvcec AERE LY,
ZASHTE 400 us  (BREYE) BIBYEBINARIREDN, IhEY=i%EY MODE 5|HIFNKENNTE SS/VREF 5| f _LAY{E(a]
SNERELERRE. AR, ASEHESENEEIEIAM 0 V EMMAE 0.9 Vo IEsHEEIRHERHEBE
Tk, NSohHAE], TDA38807 7 DEM RN T LE, HEMaHBERIKEE PGood HEHER 1 EF.
TDA38807 MU/ NER B ThBYIEI N 1.5 Z2F), BITTE SS/VREF # GND ZEEIMER, vILISEE KIS shET
8l FTENREESAAUTAITEA.

tgs (ms) X 10uA
0.9 (V)

Css (nF) =

Hrh, CEBINE/H3.3nF

9.6 FifRIEREh
TDA38807 RESEEhEITiFE B, MASEMME BEMNIRHI T, = TDA38807 UFREREBER
shEY, =% FET MEL FET #BRIFRMT, EEI SS/REF BEiE1d FB BE.

9.7 B ER R SN E

TDA38807 #F3 SS/REF 5 |fIZ 5B [ERERFIIMNIBEHERE, 2 SS/REF 5| L 7&H RN EIFMEREEERYT,
ZERME B ERREEAERE (09V) o 7E SS/REF #1 AGND Z [BiEIEINEEBER, BEERNBLE
[EREME, &% (FB) BBIERMEZINEEERES,

EFVIERERIE], N BRI SS/REF IR ERYEBE. MAERNAEZAT, —1 120 Q FAEFEE
=AY SS/REF 5| fil_ERYEEERFE 100 pso A FBEIEEHALR SS/REF B R PREARIREEEF WL

Final 210f40 V2.1
2024-03-15



TDA38807 iﬁneon
6A FF PEERES k/
TFIRE

HNEBEEE, KWNBRITENEBEBRXA 40 ps SN SS/REF BlE, SNRIMEBEEME] SS/REF 5]

B EREBESTRERE AR 90% , ©IFER SS/REF 3IHIEREVESN PGood. VourOVP A UVP SI{ERIETE

o ZERMHFERRNIREEN LR, £ FB5IBNAEI EAEER 1 280, PGood AEBT., WIRIMERERAC

3| SS/REF BBIEMRFAISREEEE 90% , ERERNIBEEBEIER PGood. Vour OVP #l UVP HlfE. X
FERER, FBEREAERRSEIEIMER SS/REF 5IFIFPRYERIEE . —B PGood AEEBF, SEBERM
AESE HBELEE SS/REF 51 EAIEBE,

BRI ER, SS/REF BEXMTUEEIFTFARAMEE (0.9V) HRMHEE, MUBRERET. BT
BB Pgood NEHEF/E, SS/REF MIANESHEEEN 04 V E 1.2 Vo HIEBERNEERMIIRFIE 1
mV/us, BIEIER TIEHAIELNSIREN SS/REF, HIMBEERTAIEER, SMEFRAEEZE IR 10 pA
LR, E, HINPEESTAEEEN, BNERHEED 6 pA BIER.

TESMERERERFEE T PR ZIZRIIZHR, 2 SS/REF 5|RIEBEAE) 100 mV /5, PGood BT HNRET, HIRERE
FEARTF 100 mV B, iZ28RHIG#E NBIE KT OVP IRTS, FE EN S BIF A BEMRE K,

EN L2V

L v _12v
T T -
|1l 0.6V
SS/VRE el S~
' 0.4V LN
0.925x SS/ Y ==
[ )
F [ I Y
I I I
1 I I
Il '
|11 | 1ms
PGood Lol ! Delay
I 1l !
I I
o1l L
(a) Startup sequence with voltage
Final Datasheet 22 of 40 V2.1
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TDA38807 ( Infineon
6A RTRERESS

TR
[ I [ |
| | | | |
EN w2v | I I
I I |
[ I | I |
| L1 | ] ]
I /11 | [ I
vee VAR |
I | |
[ I | | |
| |1 I 1 1
[ I B | |
Internal SS | | | 0.9v | |
[ [ [ 1.2V
| | 0.9v_
| | <1mV/us |
Lo | |
SS/VREF Lo | | 04V
I L I 1V
I 0.925xInt_REF | .o
: I r - :
I | —
F [ | | T0.4v
T T 1 | |
[ |
[ | 1ms
PGood ! |1 I I -
— 11 f
[ I | I
1 '] 1 1 1
(b) Startup sequence with external
5 KA BB ERR BRSNS B R B bR A

9.8 AEBEEZ (LDO) IRESS

TDA38807 SR TRIEZE (LDO) 12/E28, NAMEBRREMRREELE. N TRAIREMERREVER, = EN
BEWRNIRAY, MER LDO Kk, VIN 5IHIZ LDO AV \K, 797 1148 LDO RIThERIGHE, aJLlBdEE
i vCC SIMIRIERSINMRERE. B 6 17%BA T AR LDO FHMER Ve THERY vCC # VIN 5| HINVECE

VIN. VIN Ext. Vcc

VIN vVCC VIN vCC
]. 1uf TDA38807 1uF

TDA38807 ~10uF ~10 ur
PGND PGND

I —
i —

Single rail operation with the internal LDO Use an external VCC
6 fEFPISEB LDO F5MER vee MECE
£ 717 METAFEEET VIN F ve I T FBEEE. ZiINTEE vCC IEEUTIRIHE
o
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TDA38807 ( Infineon
6A RTRERESS

TFIREE
o« ME—ISKRER, URERII vCC5IRIBTFH,

o XYTF{ERMER LDO FIIMER Vee BIREFNIRIE, FRETE VCC MHAKE—1 1 uF~10 uF YK ESR FAEEB R,
2% PGND,

AEP LDO BN EMRE, BNiEEEBERREMIMREERRE, IMRERRETRTEREREE,. ™

MNREZENFRETF vcCc uvLo EAM TEEE, ERIEER, Lo FAMRERREHE. —

B LDO BEETF VCC UVLO EHEE, EM=TEREREBRRGl. 7£ LDO fEMIER T, BiRMRE

FITEFEER BBSRIREMA, EHE LDO H[EFEZE VCC UVLO TREFREMU T, BiIItE, BFEBIrRERRE,

X BRIER B FEERIMPES 4 T R1F LDO,

9.9 BRI (cs) F BiRRIF (OCP)

EEP MOSFET M@, RBMNEIBRETR, HIL Gos WEERBEEERD cs 3IH, @dER cs &
AGND B9JMEBEEBE (Res), VesFBIES SW BRZ AR IELL. 2B Y Vs BERTAZL ocP BEFE ves BT

(R MOSFET BUSHBRTE) , 7 A WFEHl MOSFET $58, LIBRKIZEHRE sw SEH, BFE Rs AItE
2T

VC S

_(Win = Vour) X Vour 1
Ges % (’UM ( Vin XTXL X Foyp

Res(Q) =

Hrh, Ves A 1.2V, GCS=40uA/A, ILIM REREMNERERIRS,

OCP BiEMNEIRERB A 3 EMEHE. —BECE, RS MHES: 40 AR NS RER, HEFB T
FREIRERP (UVvP) BIMELT, ssF=IENBiIFIEH] MOSFET, #H¥ PGOOD #rEAEEF, 2 Vin. EN
Y Vec TEIFEY, BHREFHREEN.

9.10 RIERP (uvp)

RIERP (UVP) BI7E OCP MR E MK IRHENIMRIF. HUMBHEEBEHZE 160 mv KL LR, UvP
RIFEWERE. UvP EBERISIT FB BB, & FB {&F UVP BB 5 us BY (HRE) , MEAXENKEES,
PGood AR /GRIZEIRBY B0 ~2 uso PGood WHIRK/E, ZEPHMEFF R 5 use ARfE, EFRME zcD (F
M) 5, =% MOSFET #BifEXxF], B3 MOSFET #XiF, ItbIh, SS/VREF BRHSHE. 2 VIN. EN
3¢ VCC TBIRRY, KSR EMRE .

9.11 M EBERS

BT EN 2 AR, BMEHNEHBEREBEER. 1T%F] MOSFET #l[EL MOSFET I FHIfF RMTIRES, EIETE
SW 1 PGND Z[BIRYRNEE FET &8, MiaHEEMRE, FET AEAIFXSEHEELN 75 Qo —B FB BERE
Z SS/VREF B9 10% AT, MEBFETHL= X Mo
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TDA38807 ( Infineon
6A BT BRERIESS

TERIE

OCP Tripped

Current
Limit

Inductor
Current

HDrv I_""'

LDrv

\ Pulse

skipped

PGood I

|
Vo I uvp
I

ﬁ‘f" Threshold
|

7 ZEI#H ocP Mz

9.12 it TR (OSM)

Y FB BBESTF 104% SS/VREF BEERTF ovp HER, sftkimtH TniER. £ osM iz1THAiE, RP
MOSFET R¥FTiE, XNiEWKE, BEEAE -3 A S1EBRMRE (NOCP_OSM), HiXE -3A fRERY, BEF
MOSFET X, #=W%l MOSFET ##i@, ##4E TON BYjal, #AfE, =% MOSFET Xitfr, [EZ4 MOSFET EHiEiE,
ZasF—EREFXMEITIRES, HE FB THEENETF 102% SS/VREF, —B FB TFREEMETF 102% SS/VREF,
REMIRL 0SM,

9.13 iZFE£RIP (OVP)

OVP Lb3R831E SS/VREF BBIEXE 0.9V FHEIE, TDA38807 EFHifF OVP MLz, BN OovP #fit & B,
=H FET RIFHIFEXFIRZE, BEE vcC BIEDL EN ES1EIF,

EERF (ovP) EiEidiE FB BES OVP BHEBEHITHESRLIIN, X FB BEiE8iE ovp H{&ERY,
HERFESSE 2 us (BBIE) TEREA . 5% MOSFET #8i7E/9 OFF, PGood #r& AIREEF,
[EF MOSFET RIFFIB, ¥R, BEEIAE -3 A AAEBREE (NOCP_OVP), HiAE| -3A FRERY, [F
¥ MOSFET xUfr, = MOSFET #2318, #54% TON BY(8l, 7AfS, 1% MOSFET XU, [G2F MOSFET ik
B, IMIREESE#H1T, BHEIFB BEEZE SS/VREF BBER 50% AT 2 FB BBEMREREBER 50% LA
TBY, WRIFHTE DEM B FizfT, [P MOSFET XM, WNRTE FCCM B TFiz1T, WSESEF*
1759 (B2 MOSFET #2i@, HEIIAZE] NOCP [R{E, SAIGXHFEY MOSFET H1E TON BYjE)AiEZEITH|
MOSFET) , BHEI FBNEEREBERN 10% ., 25, =] MOSFET fRIFBIFEXRFIRTS. W0R FB 1EILLIK
ST LFA#EE ovp HE, N=EEML,
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TDA38807 ( Infineon
6A BT BRERIESS

TERIE

9.14 a2 BBiPR{E (NOCP)

TDA38807 fe it fad B IR IR, HiKEWINEIRL MOSFET RRVEBFIARI 1 BBIRRERN, MEXH]
[E2F MOSFET LARRM 2 BB TELERIBITH AL OSM HFRY, TAERREITE -3 A,

HDrv |_ |_| |_| [ B B
T N PN
| s — = M M —
LDrv !
: PNt >Nt )
|

Inductor /\/\/\fj
Current

T T T Nocp/osMm
-3 ALimit

|
!
|
|
: 116% Vret
|
|
!
|

50% Vref

|
|
X | |
VFB l 92.5% Vret : !
] T
o :
| |
PGood | l
- e > e
Pgood turn- OVP delay = DEM Mode
on
8 i ERIPIANA PGood TERE

9.15 TR&RF (oTP)

J2EH TDA38807 NERISTE, YW EREMBITEHER, OTP BIREILENXFITH] MOSFET, FHIEHNE
ZCD (IT|HM) fFXHFIEL MOSFET, Ltb9h, SS/VREF BB SR, 2 VIN. EN 8§ VCC @R B Eh
) =18

9.16 iR BY¥F (PGood) &

PGood 3IBIZPIES NFET HORIRITRE, BEEL— LABEMINGNS, LR MTEN, Peood f&
SHERT,

1. fEREEBEM veC BB EEES TR ENHE,
2. RIS EST AR,
3. Vout A FIFTIIRZS

RNTHMVor @B TFIETIRE, PGood LbiXesiF4 s FB B, X FB BE_LHET LIRRER,
PGood 527 1 ms E#ilE. X FB BEFERE FEEMU TR AR ove HEEL LR, PGood 55
BRI 7 B 8 i%#EAT PGood MK, TEfFEATfRE ML BEREIEAE, PGood 55 RIFEEF
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TDA38807 ( Infineon
6A BT BRERIESS

TERIE

FH1E FB HBEFHZE PGood EIfEMA LG, A 1ms BIEERKEEAIS.

HVIN=VCC=0VHY, PGood REFRBEN 3.3V, FE— 10kQ XESHLHIFEBFE, LUE PGood 5S4
EZEREBFE (EFo.7V)

9.17 % X2 8 B (8] F B 58 < B B ]

38 BT B 255 H MOSFET RIS @R IEATIE), RATKUIETEIZISTES~EHM PWM Bk Z BT, BF
FET RIFSEMNRITIFSNE], TDA38807 EEREMNXMEINNBEBERRTE, HiMN oce WEY
MOSFET E23i,

NFHRERNGTLENRA, FREFXMENSBREISAATE 7.2 THR/FRNENERE. &
W, FERNFRIARAERRTIEET. AIERUTANRNER/ NGB EIER,

Vour
k X Fsy X Vi

HAp, fZFIENFRIAR, kBAXMRNENE, RIEZW, &% k=1.25 LBFLITHBE,

> max spec of Top(min)

NFRESATRINA, “IMEREFREIANFARME, FXANEKTSE 7.2 THR/NXEFNENER
KA, HELARNT,
VIN - VOUT
k X Foy X Vin

> max spec of Topp(min)

Hep, fEFERNFXRMER, KBAXRMENTLE. RIBEZE, &EF k=125 UBFRLITHRE.

Fitk, \ASZEEBUR TR S@eY Bl &/ K BB iE]
Ton
Ton + Taff(min)

9.18 IR AN RIREBMAE

i H EBE R @I SN D E2RHITHRIZ. FB BES 0.9V WA EBEHITILR. BN ELRBERNZ
ERIHIARFERERY, TEFBSIRI LR 0.9V BE, RIGHEFEDERRRIITEI AR

Dmax -

R
Vy = Vyep X (1 + 5

RFBZ)
B Ry FlRes B E RS, 0 RERIE A 1k0 = 20k,

ERIFTETNAR R SREBFE RFB1 EHEX—VNEY MLCC BB Cff, LURMERIMNIMB IR A FH oL E BRS S HPa AL
BN Cff 9B 10 pF E 1nFo IRBHBERS, BINERRIRR cff BRE,

Final Datasheet 27 of 40 V2.1
2024-03-15



" _
TDA38807 ( Infineon
6A BT BRERIESS

BIHRAY

10 TR B

AT L — Bl BB AN {alfE B TDA38807 &1t P& ETaERR. 1&iH e To
VIN =12V (+10%)

Vo=1.8V

lo=6A

Vo SR B [E=+1% of V,

o THBRESML =V, B0 +3%, MERAFHEBER=3A, EEZX=25A/us

10.1 J& F TDA38807
B B 2 i BB BE Rena FRenz E’Ji‘l‘%’&fﬁﬁﬂ? o

RENZ

VINminy X ————
(mim Reni + Rgna

= VEN (max)

VEN (max)

R =R X
Nz v VIN(min) - VEN(max)

Hrh, Ven(max) ZBF 1.2 THEXNEREREFRENR AR - yq':_FVm(min) =10V, 17EFRen: =49.9 kQ FRen =
7.5kQ,

10.2 EFERANBE

EEZBERANBENBERT, &% MOSFET BBk EREZBRANEBIERM. ATFE4% EAETT, BkF
BASNRABESHTIL, HEEBENBETINRE, MANBEXKFERHITIER, FRNE
RV L T RIFIEE. IMNBRIEREN AR PR, HEEFRERBNBESUE. BALY
JREEY RMS (BR] R

IRMS:IOX'\’DX(l_D)

Vo
VIN
HP, s RRANERTBERNERE, |LRHER, DAt WF,

= 6 A *D D(max): 015’ musﬁ)\iﬁ)\ EE;@E@%W{E EE;i)tIEyglrms: 214 Ao

D=

NRBRMASCREENER, SVEANBERAK TR,

. N I, x(1=D)xD
f(min) = ¢ “x (AVIN — ESR X I, X (1 — D))

Hrh, AVIN BATFNRAKIEIEERANSCEERE, ESR BRNEANENRELEIE, HEERABERS,
EAEEER ESR. ESL IEBERERMEES . XITF lo=6 A, fsw=1100 kHz. ESR=2 mQ. VIN =120
mV, Cin(min)>6.33 uFo TEIEFRBALUAERE Cinmn i, HBRZEIIEERSETREEE N,
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6A BT BRERIESS

BIHRAY

WS, , MRWABRAEILRERS, BNERBERES.

10.3 FB RR Ry HE

FERIBEREHIIE, TEMEMYEBERHITIER, RENBERESSHERAWSUEER. RIEHK
EMREhmEgs, B8BFR/IRITMBESAEME, —&FR, BRPEBEENIEIEESURER
(AN) TE5RIHH BB 57 AY 20% = 50% Z 8l

R B RIS T OCP [REIFIRANASIN L BRSUKERVIEIEE, NFREFE TR, BRAY
AR REREERENASTAEN. KERELERE THERERENERIEZTEE,

B LT XRIVBERE LIFSUK BB RE:

Dmin
L= (Vin(max) — ) X Aib(max) X Fopy
Vo
Dppin =
i Vin(max)

Isqr 2 OCPyax + Alpmax)
HViyma = RABABE; Ana = RAIRIZEBKRSESOKER; OCPmax= 5 7.2 TWHEXH OCP R
HIRVERANAS ; Ml = BRSREMER. EXMERT, EFEBREE L=1uH, KR Ailmax= 23% AY
lomaxo. TEVes=1.25V. res=5kQBT, Isat ZA/NF7.64A, EHHF OCPmax AAEBEM.

10.4 i BB S AU R

W R ANERTEATHHEELRIFHSER, AHE VLEORER, CRIHRE TR,
A":Lmax

C, >
° 7 BX My X fow

Hr, AV, BFfERNIEIEERHSUEBE. X FAiLna 7.5 A AVor=20 mV. fu,=800 kHz, CobTATF 59 uF,
HH AR ESR A ESL UK PCB e EiE M T A BESERtI S SR EBEESUR. BiNERZEN
EBER (MLCC), FHE ESR. ESLE, &F3/)\,

NHREFSHEER, KBRS TR,
L x AI?

o(max)
2 XAV, XV,

B, Ao BAEBESHIEAIFNRE. Alom ek MERAEHBR. FER, ERITEHEKZEFE ESL.
ESR. I=HIEIERIBN., BRSAZEREN pwM IERHFN, BEEEFTIINIBERFERSER, RIEL
I, BRITITLUE LERITEEBHMC BIM=EZERER, RERIEBEIEANELRMIZIT. EEHH, A
HRBFESAHER (BlAVo- 54 mV, Aloma=3 A) , EFC.=~46 uF, EFERMEEC, NEFERHETIR
iEBNI&IT,

C, >
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6A BT BRERIESS

BIHRAY

10.5 itH BB EHRTE

i H EBE A @I SN D E2RHITHRIZ. FB BIES 0.9V WAREEBREHITILR. IKENELRBENZ
ERIHIARTERERY, 7EFB SR LR 0.9v BBE. RIREESD EFHIIHEIN T,
Rrp1

Vo:VrefX(1+R )
FB2
HARes; MRee e £ FRIREEE, 153 FRes= 10 kQ FRre= 10 kQ, LASEHIV,=1.8V

10.6 RIIREA

AT LATETNER /i BB FE Reey EFHFBE — N/ NBY MLCC BBA Cff , LABRNEBRSIMA, Lo = 1uH. Co =220 pF. Reer=
10kQ, Cff=~470pF, CffAIIRIEBRSHEF MM TIES MR E—T M1k

10.7 BHXEHER
STFAZEEIE, I SW 3 SHEI S22 ERE— 0.1uF LB AEN EEHE,

10.8 VCC EIREBA
VCC/LDO SEEREBRIE 2.2 uF MLCC, PVIN SZEREERIZEMA 2.2 uF MLCC,

10.9 Pgood FBFH
Pgood EBRERIHEEEN 10 kQ T L L. Pgood EBFEIEA 10 kQ FBFH,

10.10 SS/Vref B A

RIBTHEET SS/vref 51HI_ERIIMEBEB R #HITRIZ. WBMIBENITEI T,
tss (ms) X 10uA
0.9 (V)
EXM 2.2ms BN, WIMTE SS/Vref 5 AGND Z[BliEHE 25nF BIEBR . FRINTE SS/Vref 5|HIF0 AGND Z B &
MBI 3.3nF VB R,

Css (nF) =

10.11 =z prd g A== Nz

AT AA TR BRI ER,
VCS

Vin = Vour) X Vour 1
GCSX(ILIM_( Vin XZXLXFSW

Heh, ves 12V, Ges=40 pA/A, ILIM FFREERY DC BEAFRE,

Res(Q) =

4.7kQ EBPEFEF 6.6A BB RFR I,
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TDA38807 iﬁneon

6ABIF R ERIERS
MAER
11 NMAEE
11.1 Vout=1.8V YW AREE
CinHF  Cin
2x4.7uF 2x10uF D
+— Vin = 12V
REN2 REN1 | Optional
12k 0.2k cel ] L
2'2UF; RBoot
Vi
EN " BOOT CBoot
VCC 0.1uF
—‘7 VYY) V0=1ETV
SW . . ’
L l /i CoHF
PGood TuH  co2 2.2UF
6x47uF:|: :I:
TDA38807 = =
MODE FB Crr
470pF
R""(C)’DE AGND G Dp
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FEARA SR, BIERUTIGIHAEN, ULIRESEEE,

. ERER (BFEHNAHEBER, VINFVcEREBER) NRAESIAEN S|,

o TETDA38807 EBJRIAINIGG (1% MOSFET Jwtk) #1 PGND ([E*F MOSFET JEtR) ZEIMEZKEBR,
LUR/ D R PRIRAEMIRR . MHBANIGEEITER/N PGND BT mE, LURL Vo ERIFFXRIE,
VCC # VDRV H RIS ER BB A MW i1 S PGND,

o £ TDA38807 BST #1 SW 5|FIMhiAEBE— 1 BFEES, Rujgefkir, URERVIFKBK,

o SWTHRHLRNENERL, UREBRDAXEENRM,

o B EAIEIEE AGND 5|5 PGND 1REBE, FRARENTL. REFIVSEKE, HIEHET
AGND #1 PGND 5 |HIBYIE T 5o

o HJTE Vin #1 PGND IF& EFFFL, LAFEBhEHA.

o Vin fll PGND EEFRERWLZILA, LUBLIHERGFEMEHN. NMERRBIBEFLRIEERREBEZEN
BRLL,

o ENSIMIFIECE S| (£23F SS/VREF. MODE F1CS) MimiEZE R &I AGND,

AGND connection to
PGND

More Vias near the
PGND pin and Vin
capacitor
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AT B HE TDA38807 BUtRIC. NIMFIEEEERE,

13.1 RigE R

LOT CODE /

Dot: - Pinl identifier

Linel: - Last four digit of part number - 8807

Line2: - Lot code

Line3: - Date code -YYWW [YY=Year, WW=Calendar week]

E 15 HHSEATIT
13.1 R~

|
0.25 ey
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. B |
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- ==
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All dimensions are in units mm
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6A B FEER E2R

(infineon

IR B R

14

HIRHE R

Qualification Level

Industrial

Moisture Sensitivity

QFN Package JEDEC Level 2 @ 260 °C

ESD

Human Body Model

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

Charged Device Model

ANSI/ESDA/JEDEC JS-002, C3 (2: 1000V)

RoHS Compliant

Yes
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Revision: 2024-03-19, Rev. 2.1

[ SEABIT hins

Revision |Date Subjects (major changes since last revision)

20 2023-12-07 |Release of final version

21 2024-03-19 |Added VDS Maximum specification for the High side MOSFET
Updated the Global condition of Vin for the EC table
Updated the IC dimensions
Updated the IC Marking

Trademarks

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

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

© 2023 Infineon Technologies AG
All Rights Reserved.

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

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

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this
document and any applicable legal requirements, norms and standards concerning customer’s products and any use of the
product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s
technical departments to evaluate the suitability of the product for the intended application and the completeness of the product
information given in this document with respect to such application.

Information

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

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question,
please contact the nearest Infineon Technologies Office.

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