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ORDERING INFORMATION

PACKAGED DEVICES MSOP® (DGQ)
APPLICATION
Ta FREQUENCY
SOURCE SOURCE/SINK SOURCE/SINK (3)
ONLY WITH PREBIAS®)
300 kHz TPS40000DGQ TPS40001DGQ TPS40004DGQ
—40 °C to 85°C
600 kHz TPS40002DGQ TPS40003DGQ TPS40005DGQ

(2 DGQ/Sy F =TT =T/ -V THHEIRTEET, TNA X 21 TORREICRER I T 23 W (ThD
%5, TPS40000DGQR), FEFHEBEAIIE ) —ILd 71250018, F2—TH=W80ETT,
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ABSOLUTE MAXIMUM RATINGS
HICERO A VERY . BYERIERED

TPS4000x UNIT
BOOT Vgw + 6
COMP, FB, ILIM, SS/SD -0.3t06
Input voltage range, V|y SW -0.7t0 10.5 \
SW+ (SW transient < 50 ns) 2.5
VDD 6
Operating junction temperature range, T, —40 to 150
Storage temperature, Tgg -55 to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260

(1) BHRAERUEDZ FLRE, BHHEIAA—JVEHRIIEAZZEPHNET, ChEXFLIXDERDAICDOVTRLTHY . ZOTF—2— o [
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rHNES,

DGQ PACKAGE(4)-(5)
(TOP VIEW)
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Tp = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

input supply
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vbp Input voltage range 2.25 5.5 y
Vygate  High-side gate voltage Voot — Vsw 5.5
Shutdown current SS/SD=0V, Outputs off 0.25 0.45
Ibp Quiescent current FB=08V 1.4 2.0 mA
Switching current No load at HDRV/LDRV 1.5 4.0
UVLO Minimum on-voltage 1.95 2.05 2.15 \
Hysteresis 80 140 200 mV
oscillator
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TPS40000
TPS40001 250 300 350
f Oscillator fi TPS10004 225V <Vpp<5.00V kH
scillator frequenc . < <5. z
osc quency TPS40002 bo
TPS40003 500 600 700
TPS40005
VRAMP Ramp voltage VPEAK = VVALLEY 0.80 0.93 1.07 v
Ramp valley voltage 0.24 0.31 0.41
PWM
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TPS40000
TPS40001 87% 94% 97%
TPS40004
Maximum duty cycle(@ FB=0V, Vpp=3.3V
TPS40002
TPS40003 83% 93% 97%
TPS40005
Minimum duty cycle 0%
error amplifier
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. Line, Temperature 0.689 0.700 0.711
Veg FB input voltage \%
Ta=25°C 0.693 0.700 0.707
FB input bias current 30 130 nA
VoH High-level output voltage FB=0V, loy=0.5mA 2.0 25 y
VoL Low-level output voltage FB =Vpp, loL=0.5mA 0.08 0.15
loH Output source current COMP =0.7 V, FB = GND 2 6 A
m
loL Output sink current COMP =0.7 V, FB =Vpp 3 8
Gew Gain bandwidth(!) 5 10 MHz
AoL Open loop gain 55 85 dB

(1) HEITRIESI N THN TAMEIToTVEH A,
(2) ANEEVppH2.25VDIBER . RAT 2 —7 1A JIVEI%TH N ET,
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Ta = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

current limit
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
) Vpp=5V 11 15 19
ISINK ILIM sink current uA
Vpp=2.25V 9.5 13.0 16.5
Vos Offset voltage SW vs ILIM(") 2.25V < Vpp £5.00 -20 0 20 mv
Vium Input voltage range 2 VDD \
ton Minimum HDRV pulse time in overcurrent Vpp=33V 200 300 ns
SW leading edge blanking pulse in over-current
detection 100 ns
tss Soft-start capacitor cycles as fault timer(!) 6
rectifier zero current comparator
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Sense voltage to turn off TPS40000
Vsw rectifier TPS40002 LDRV output OFF -15 -7 -2 mV
SW leading edge blanking pulse in zero
current detection 75 ns
predictive delay
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vswp Sense threshold to modulate delay time -350 mV
TLDHD Maximum delay modulation range time LDRV OFF —to — HDRV ON 50 75 100 ns
Predictive counter delay time per bit LDRV OFF —to — HDRV ON 3.0 4.5 6.2 ns
THDLD Maximum delay modulation range HDRV OFF —to — LDRV ON 40 65 90 ns
Predictive counter delay time per bit HDRV OFF —to — LDRV ON 2.4 4.0 5.6 ns
shutdown
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vsp Shutdown threshold voltage Outputs OFF 0.09 0.13 0.18 \
VENn Device active threshold voltage 0.14 0.17 0.21 \
soft start
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Iss Soft-start source current Outputs OFF 2.0 3.7 5.4 uA
Vss Soft-start clamp voltage 1.1 1.5 1.9 \
bootstrap
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. . Vpp=3.3V 50 100
Rgootr  Bootstrap switch resistance Q
Vpp=5V 35 70

(1) BRETTHRAES W THY . TAMIToTVERA,
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ELECTRICAL CHARACTERISTICS

over recommended operating temperature range, Tp = —40 °C to 85 °C, Vpp = 5.0 V, all parameters measured at zero power dissipation (unless otherwise noted)

output driver

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Rupui HDRYV pull-up resistance Veootr — Vsw =33V, Isource =—-100 mA 3 5.5
RupLo HDRYV pull-down resistance Veootr — Vsw =33V, Ignk =100 mA 1.5 3 o
RipHi LDRYV pull-up resistance Vpp=3.3V, Isource = —100 mA 3 5.5
RipLo LDRYV pull-down resistance Vpp=3.3YV, Igink = 100 mA 1.0 2.0
tRiSE LDRV rise time 15 35
teaLL LDRYV fall time 10 25
— Cioap=1nF ns
HDRYV rise time 15 35
HDRV fall time 10 25

thermal shutdown

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tsp Shutdown temperature(") 165 .
Hysteresiss(1) 15
sw node
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Isw Leakage current in shutdown(!) 15 HA

(1) HETRIAEINTHY ., TAMIToTVEE A,
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Terminal Functions

TERMINAL
NAME NO. | /O i FIREE
T—hZX Ty TENEEREENA YA KMOSFET K 1 /SICHHAE L. /N1 ¥ KMOSFETD 4 — M ANERL — )L & V) LICERE
BOOT | 10 | O [ xhzs5izL%7,
COMP 3 | o | mEmEEoHH,
FB 2 I EEEEBRORGEAN, BEBETCRHIOELDEERIABRESEL NILO700MVTT,
GND 5 TFNA ZDEFFERF. R— FEDNNT—BDTF 2 FIgRIIMBOBEEES T 7> FOREP SDEELIZ/NRICT B2 e DE
- | 7.
N A KNF + % LMOSFETE 4 — NERENH 1, HDRVE > /N1 #1 KMOSFETH+RICTI P NC X AL b E—RKELB LD
HDRV 9 | O | oxVppmimBOBEICT— FX b5y TERET,
BERAL Y Vh—I REEARETEAEHIOE L EVDDORICER £ LT, 150ADTHRS > 7IC&V . ZOE L £ VDD
ICBRENE L. BEREC NS YA ENF + RILMOSFETO KL 1 >/V — AMEEF COELUEs L b T, ILMBERD
ILIM 1 o] oL —% 1T H 4 EMOSFETAH4MET o NL X kA Y b-E— RIZh 3 & 5 BED100nsf I EN T o ILMOBEL AL,
VDD(DSOOmVl«LlW\ D%V, (VDD_O'B)SllLlMSVDDO)‘t5“:%9%[/&70
LDRV 6 | 0 | O—%1 FRALEKENF v X LMOSFETD 4 — NEBEIH S,
YT RRR— FRUBBREERNY vy MU BRI COE L IERSNE X v NV R ERNET B E THESNET, SuA
DREEFRBEI M F v /N 2 E0ATVH B0.70VICKET I -—TDOV I R XE2— PRIV ET, V7 FZXEZ— EIBITIE.
Ss/SD 4 | TPS40001 & TPS40003N&EFH Y > VEENIWE T« AT —JILICk V) £F, SS/SDEEH0.12VITICH B &, F/31 XE{F1E L. HDRV
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LDRVU “H” LAICERBIS N E T, YT X Z— b -F v /8Y R E6DDRMEY 1 7L ER T, 7BBOY A Z LTI N—4 %5
mESEET,
AN—EDRLyF-/—RIEHELET, 2OELIE. N1 ¥ 1 ENF + ZILMOSFETOBEHIRHE . REIERENF v XL
MOSFETO ¥ OEHigH. TL 71 77 1 TEEEBO L NLBHICER S hE T, BEKIE. /N1 1 ENF v XJLMOSFETH 7
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v , || T ROBEANT. BASSVTT . ZOEL DRI E L A EDEOBESROT v 71 > J - % 1130 5 £ RBIEHE
DD LTLEEL,

functional block diagram
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4. Switch Node Waveforms for Synchronous Buck Converter
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[¥5. Shutdown Implementation
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

ILIMIT — Sink Current Limit — A
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