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HT79591
HOLTEK 2.54 Peak Current, IMHz
Asynchronons Step-up PWM Converter
Features

+» InputVeltagefrom2 6Vted .3V

+ AdjustableOutputVeltageUpte 12V

* Intemnal}. 2QLowP ower Switch

* FredPWMSwitchmgFrequency:1MHz
+ PrecisionF eedbackR eference Voltage:0.6 V(=
+ UltraLow ShutdownCurrent:0. 1pd

+ EmbeddedLoopFrequencyCompensation

* ProgrammableQCPThresholdviaExternal
Resistor ROC

* CompleteProtections SoftStart UVLO OCP,
OTPandO VP

*» PackageTvpe:50T23-6

Application Circuit

e

Applications

» AllSmgleCellLictDual CellB attery Applicaticn
*» PortableEquipment/HandheldDevices

General Description

2Pl TI001 12 acurrentmedeazynchronousstep-
upDC-DCecenverter. Thefullvintegratedpower
MOSFET ftransistor. with its 0.20 dram source
resistance ensuresahighlevelofdevicepewer
efficiency Afixedi MHzswitchingfrequencyvhas
beenchesentopermitsmallerinducterstobensed
mtheapplicationcarcurt. Theerroramplifiernen-
mvertmginputamplifieriscommectedtoaninternal
precision 0.6V/=2% reference voltage while an
mtegratedsoft-startfunctionreducesthe mrush
currentduningthecenverterstartupperiod. The
deviceizavalablemnaSOT23-6packagetvpe.
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Pin Assignment

S50T23-6
.
# 7991 Top View

i B

Pin Description

Pin Ordey Name | Tvp Pin Description
1 LX 0 |Power switch output
2 GND G |Gromd termmal
3 FB I [Emror amplifier inverting mput
4 EN I |Enable control - High active
3 VIN P |Power supplv input
] Qc I |Adjustment current limit via an external resistor to ground

Absolute Maximum Ratings

Parameter ‘alue Unit
VIN -0.3to +6 v
LX -0.3 to +17 Vv
Other Pins +6 v
Power Dissipation 453 mW
Meximum Junction Temperature +150 %
Storage Temperature Eangs -63 to +130 e
Lead Temperature (Scoldering 10sec) +260 oE

| Human Body Model 2004 v

ESDSnaceptinitily Machine Model 200 v
Junction-tg- Ambient Thermal Resistance 8J4 220 "CW
BRecommended Operating Range

Parameter Value Unit
VIN J6to 3 \'i
Operating Temperature Fange -40 to +83 W

NotethatAbsolhiteMammumP atingsindicatelimitationsbevondwhichdamagetothedevicemayoccur.
BecommendedOperatingRatingsimdicatecondihons forwhichthedevicaisintendedtobefunctional butdonet
guaranteespecifiedperformancelimits.
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Electrical Characteristics

(VIN=3.3V and TA=+23°C. unless otherwise specified)

Symbol | Parameter | Test Conditiod Min | Tvp| Max | Unit
Supply Voltage
VIN Input Voltage Fange = 26 7 3.3 v
i (] Quisscent Current — Non-switchfegFE=0.66V — 0 | — A
1IN Supply Current — Switcling VFB=0.33V — 135 — mé
ISHDN |Shutdewn Current WV IN=24V VEN=IY — 01 1 A
Boost Converter
VOUT  |[Qutput Voltage Fange — 3 — 12 v
f8W Switchmg Frequency V FB=0.5V 0.8 1.0 1.2 | MH=z
Switching Frequency Vaniation |[VIN=2.6V to 5.5V — b] — e
DMAY |[Maximum Duty Cvcle — — o0 — s
Internal Power MOSFET Dram L "
RDS Besistance — RDS(ON) Ti%53a — 02 — i
ISWL Driver Leakage Current VEN=IV. VIX=12Y — 0.1 1 1Y
VFB Feedback Voltage — 0388 06 | 0612 V
Output Voltage Line Regulation | VIN=2.6V to 5.5V - 02 — | WV
VEN EN High Voltage Thresheld — 12 — — v
VEN EN Low Voltage Threzheld — — — 04 v
Protections
VUVLO |Input Supply Tum On Veltage LEFRILO+ — 22 = v
UWLO Hvsteresis — — 100 — mV
10CP Qwver Current Protection ThresheliC 1z floating (defpuli- 235 — A
VOVP _ [Qutput Over Voltage Threshold [OVE — — 17 v
tOTF Thermal Shutdewn Threshold |QOTP — 130 — “C
i 24 Thermal Becovervy Temperature — — 125 — °C




l-lJLTE(# HI™991

Typical Performance Characteristics

VIN=33V.VOUT=3V.CIN=22pF+-22yF. COUT=22pF +22F .1 =3.3uH. TA=25°C unlessotherwisencted

et b P Y. T e b okl
v i ; ‘ 3 e

Sl ik fie IR S R Rt [T

T T .~ [T ol T T T T TR T T Ll Tl

gms i I W '.a' D' B -MW L i I |'?] ! 1I ]

? 1t

T SETHNN 5T T T B OBl B, WML B

Steady State: IOUT=DA Steady State: VIN=4IV,IOUT=0A
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Steady State: IOUT=0.1A Steady State: VIN=41IV,IOUT=01A
T L LR
[ S : Bvie
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el Vb VT 7 ) i ."ﬂ J"'J I ".’"."".'f‘."‘.“u‘u‘u'

B ; : : 7 : it
v i i, R F E T i CTC G
-4 5‘-3" B A TR & e &5 T .

Steady State: IOUT=1.04) Ste:n:h State: VIN=41IV,IOUT=L.0A

XI5 B oni. mw e W Bl g e o Ay
Start Up from VIN:IOUT=0A Start Up from VIN: VIN=42V,IOUT=0A
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HTI ™91

VIN=33V.VOUT=5V.CIN=22pF +22yF.COUT=22pF +22pF L =3 3pH . TA=25°C unlessothervizenoted
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Load Transient: VIN=42V, VOUT=5V

Load Tramsient: VIN=33V,VOUT=5V
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Load Tramsient: VIN=33V,VOUT=5V

TR S

L

(TN RO e

* awep

aaman

Load Tramsient: VIN=42V, VOUT=5V
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VIN=3.3V,VOUT=5V.CIN=22pF +22F COUT=22pF +22pF.1 =3 3pH TA=25"C mnlessotherwisenoted

6w VOUT=51V 100 ﬂ”o:-_-_-—-—#_,.-—.-r::: =51V
02 PMTRSE e 20028 e b (e
220 "_'_'3"\_':"'—;_ T = i ;8
Ess. ''''''' i e o 3o
B4 % vIE ARV - 7.
82.0 0. 0%
“ 'ﬁ.b.&.@.I%L_l.g.-i.&.SE 0710 20 30 4{3160_60 70 80 %0 140
Efficiency vs. %(;L—I Efficiency vs.
9‘ ] — 1.-“I = 1‘-
Ha g 2 = e
| 3§ v =
E & Eg 4 B e
i, T8 et |-'*:m§.3:
"2 - s —— BaitAE By
g D9 8 1.3 ) 150 11}

Surface '}E*[E(\ie} I10UT Eff]’.‘l&'lll.‘\ 1.5:1'11']'!’“%‘ & (I)OLI 1A

“00.0.0.5.4.6.6.9.8.4 1.1
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Functional Description Protections

i The HT7991 has dedicated protection circuitry
Operation Ium.llugduru.lgnl::-rmaloperatE:utoprote:tﬂlﬂC.The
The HT7991 is an asynchronous step-up de'de SeftStartfunction(S S}z setaroundlms mternally
converter. Withawideinputrangefrom? 6 Vto3. 5V topreventtheinmushcurrentdurmgpower-cnperiod.
theHT790 lizsuitableforportableLi-battervbazed TheOverCurrentProtection(OCF isillustratedin
app[gggtmua a1 Chaapo\rerhﬁmkg Thanks fgnhemgﬂemL|.bB[D‘d'.T].lf'OTEITE']ILPEIEtHIfPI otection(DTP)
operationswitchingfrequency, IMHz theHT7 9 1tums oﬁthepov_rerdevLce\rheuthed[etemperatu:e
allowstheuseofsmallexternalcomponentswhile reachesexcessivelevels. TheUnderVoltageLock-
stillbemgabletchaveloweutputveltageripple The Outcomparater{UVLO)protectsthepowerdevice
embeddedloopirequencycompensationcireuitry duringsupplypewerstariupandshutdewntoprevent
simplifiesthesystemdesiznandreducestheexternaloperationatvoltageslessthanthemmumummput

componsnts. voltage HT 790 1restricts 17 Vmaximumoutput
voltage(O VP eavordtheburn-outeftheinternal
Setting Output Voltage componentsandtheoutputdevices.

Theexternalresisterdwidersetstheoutputveltage Settine Over Current Threshold Via External
(seeTvpical Application Circuit). The feedback sti::}E bt i e
resistor. Bl alsosetsthefeedbackloopbandwidth _ )
withtheinternalecompensationcapaciter. R1andR 2 Indefault HT7991setsthemaximumpeal current

arecalculatedinsquation: passimg through the internal pewer MOSFET
s s restrictedto?. 3AwhenO Cpinkeepszfloatingvia
R1=R2/((VOUTD.6V)}-1)L2) aresister. TheR OCresistorvalueisnormallys

between1? 2k Qand30kQ. Thecurenthmitwill
besetfroml.6Ate2 A Donotputthecapacitor
atthizpm.TheapproximateOCPirippemtcouldbe
calculatedaccordingtheequation:

IOCP=43000R0OC(A)
-

ES N T 254
3 !
.
P i o--——-—— 16A
g | H

I ]

L
&

1 i

| !

192K 30K 5
External Setting Resistor, ROC (W)
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Component Selection Guide Diode

Thebreaskdownvoltageratingofthediodeispreferred
tebehigherthanthemaximuminputveltage. The
The selected mductor should have a saturation curmrentratingforthediodeshouldbeequaltothe
currentthatmeststhemaximumpeakeurrentofthe mamimumoutputcurrentforbestreliabilitrimmest
converter. Ancthermportantinductorparameteris applications Inthiscase.tispossibletouseadiode
thedcresistance. Thelowerthederesistancegains  Withaloweraveragecurrent. Howeverthepeak
thehighertheefficiencvoftheconverter Formost currentshouldbehigherthanthemaximumlioad
applications theinductorvaluscanbecaloulated  current
fromthefellowingequation:

L=( %_ m 2 (Vout—Vm)

Jout Inpplexfsw AlowESRceramiccapacitorisneededbetweenthe

Thehighervalues fripplecurrentreducesmductancey INpimand GNDpm Useceramiccapacitorswith
buttheconductanceloss coreloss, andeurrentstres st SR erX 7R dielectrics fontslowESRandsmall
ofthemmductorandswitchingdevicesincrease It's  temperaturecoefficients Formostapphications.the
suggestedthatchoosingtheinductomipplecurrenttecapacitanceintherangeof. 2 uFto 10pF capacitoris
be3l¥ofthemaximumloadcurrent. sufficient.

Inductor

Input Capacitor

Output Capacitor

Theszelectionofoutputeapacitenisdrivenbythe
maximumallowableoutputveltagenipple Using
ceramiccapacitorswithX SR orX TRdielectricsforits
lowESRcharacteristicizsuggested Thecapacitance
mtheranpecfl0pFto100pFissufficient.

Recommended Component Values

VIN, e iy %: VQUT

%Eh% 61,8 HT799] Rg %Eﬁﬁ% fr

VIN LH

4 EN FE-
oN
e oc GN|

OFF _ 1 l:_ E‘f
B

VOUT (V) Rl (EQ) R2 (kQ)] CI(pF)| C4(pF)| L1 (pH)
BN | 75 (1%)] 10 (1%) 47 0.1 3.3
12.0 190 (1%]) 10 (1%) 47 0.1 6.8

Rev. 1.20 g June 01, 2017
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Lavout Consideration Guide

Uout

Suggested Lavout

Tereduceproblemswithconductedneizse PCBlavoutizsvervimportanttos tability. Thelavoutrecommendations
arelistedbelow:

(1)TheinputbypasscapacitormustbeplacedclosetotheVINpin.

(2)Theinductor, schettkvdicde, andoutputcapacitortraceshouldbeasshortaspossibletoreduceconductedand
radiatedneiseandincreaseoverallefficiency.

(3)Keepthepowergroundandsupplyvpathsasshortandwideaspossible.

Thermal Considerations Therecommendedoperatingeondition 33 pErsEy a0 ax -
; ; mmumjunctientemperatureizsl 23°C. Thejunchonte
Forcontinuous cperation.donctexceedtheabsolute, yy opparmalresistance, 8JA islavoutdependent. On
mazimum junction temperature. The mamimum oo 324 TEDEC S 1-7 fowr-laverthermaltestbozard.
powerdissipationdependscnthethermalresistance; o) crmalresistance BIA oftheQFN-10packageis
ofthelCpackage. PCBlayout rateo fsurromnding - 54°C/W Themammumpowerdissipaticnat] A=25°C
aurflow andthealloweddifferencebetweenthe o ooylaredbyvthefo llowing formula
Junctionandambienttemperatures. Themaximum i 2 i = Tieo stz
powerdissipationcanbecalculatedbythefollowing PDOMAX)=(1250C-250C)N2200C W43 3 mW
Zornmla: Forafixed TIMAT)0f 2300 fiemanimumpdtessdis-
PDMAYSTIMAY)-TAVEIACW) sipatiendependsonthecperatingambienttemperature
andthepackage'sthermalresistance, 874 Thede-rating

Where TIMAK isthemanmy m.ng'm.u;ﬁeut_mnpgratum. curvebelowshowstheeffectofrizingambienttemperaturs
TAntheanbienttemperature. andS Atsthepunction cnthemaximumreccmmendedpowerdissipation.

toambientthermalresistance.

g 5 FhwLayd
E - PCB
‘%’ 3

2 373 ~

a 23 \

i -

5 135 B S

= ™

ER) =

0 23 30 7385 100 123
Ambient Temperature (oC)
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Package Information

Notethatthepackaganformationprovidedhersisforconsultationpurposesonlv Asthisinformaticonmavbe
updatedatregularintervalsus ersareremind edtoconsulttheHobelwebsiteforthelatestrersionofthepackage

Additienalsupplementarvinformationwithregardtopackagmgislistedbelow. Clickontherelevantsectiontcbe
transferredtotherelevantwebsitepage.

= FurtherPackageInformation{includeOutlineD imenzions ProductTapeandF eel Specifications)
* PackimghdeterialsInformation

* Cartonmformation
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HI 7991
G-pin SOT23-6 Qutline Dimensions
= T
. | | i)
]i| | || | =
. A FH
2l
| L .:

Syvmbol N, T
A —_ — 0.057
Al — — 0.006
A2 0.035 0.045 0.051
b 0.012 — 0.020
C 0.003 — 0.009
D — 0.114 BEC —
E - 0063 BSC —
e — 0.037 BEC —
el — 0.0735 BEC —
H — 0.110 BSC —

iz 0018 001
] i — 3°
Dimensions in mm

Syudiel Min. Nom. Max,
A — — 1.45
Al — — 0.15
A2 0.50 1.15 1.30
b | 0.30 — 0.50
C 0.08 — 022
D — 2.80 BSC —
E — 1.60 BEC —
e i — 0.93 BSC —
el | = 1.90 BEC —
H ' — 2.80 BEC —
K | 0.30 0.45 0.60
B | 0° - B®
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