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18V,15A Fully-Integrated Synchronous Boost Converter with Adaptive Audio-Tracking Function

B FEATURES

- Adaptive Audio-Tracking Power Supply

SN grounded, Vin = 2.7~4.5V, Vout = 5V~12V
RSN(to GND) = 100k, ViN = 2.7~8.5V, Vour = 9V~15V
SN float, ViNn = 2.7~8.5V, Vout = 9V~18V

- SEI IS T BRI FRL YR A R
SN 44, Vin = 2.7~4.5V, Vout = 5V~12V
RSN(to GND) = 100k, V|N = 2.7~8.5V, VOUT = 9V~15V

- Programmable switch peak current limit: up to
15A
- High Efficiency
93% (VIN = 7.4V, VOUT=15.5V, Tout =1.5A)

= 1.0pA current consumption during shutdown

« Adjustable switching frequency: 200k to 1.0MHz

* Programmable soft start

= Output overvoltage protection (at 22V), cycle-by-
cycle overcurrent protection, thermal shutdown
protection

- Pb-free Packages,QFN3.5x4.5-20L

B APPLICATIONS

- Wireless/ Speakers - Portable Speakers

B DESCRIPTION

The HT71778 is a high-power density, fully integrated
synchronous boost converter with a 16mQ power switch
and a 18mQ rectifier switch to provide a high efficiency and
small size solution in portable systems.

The HT71778 has wide input voltage range to support
applications with single cell or two cell in series Lithium
batteries. The device can provide an adaptive audio-
tracking power supply for audio power amplifier so that the
system can always keep high efficiency in the whole output
power range. The battery endurance can be improved by
more than 50%, compared to power supply that is directly
boosted.

The HT71778 uses adaptive constant off-time peak current
control topology to regulate the output voltage. In moderate
to heavy load condition, it works in the PWM mode. In light
load condition, the device works in PFM mode to improve
the efficiency. The switching frequency in the PWM mode is
adjustable ranging from 200kHz to 1.0MHz by an external
resistor.

The HT71778 also implements a programmable soft-start
function and an adjustable switching peak current limit
function. In addition, the device provides 22V output
overvoltage  protection, cycle-by-cycle  overcurrent
protection, and thermal shutdown protection.
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B TYPICAL APPLICATION
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B ORDERING INFORMATION

Part Number Package Type Package Abbr. Marking Shipping Package / MOQ
HT71778
HT71778DNER QFN3.5%4.5-20L DNE YYYMAAB' TBD
Part Number

HT71778 DNE R

L Shipping Package

v

Package Abbr.

Device Name

v

Production Tracking Code

Y M AA

Lot Number

Date Code — Month
1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

B
|—> Random Code

Internal Code

" YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION
Tel;;:)mal Name /0" Description
| Ve o Output of the internal regulator. A ceramic capacitor of 2.2uF is required between this pin
and ground. 2. 2uF %M.
) EN I Enable logic input. Logic high level enables the device. Logic low level disables the device
and turns it into shutdown mode. fEREHIN, #em - T{EE, (KT XM
3 SN o Output voltage selection, see detail in application information. it B EIEPE, T WM H
]
4 FSW I The switching frequency is programmed by a resister between this pin and the SW pin. 4%
HLEHESWAL i 1T PWMIT I
5,6,7 SW P The switching node pin of the converter. F} 571 &
3 BOOT 0 Power supply for high-side MOSTFET gate driver. A ceramic capacitor of 0.1pF must be
connected between this pin and the SW pin. $0.1uF & FISW
9 VIN P IC power supply input. FEIF4A
10 INL I Audio input left channel. 72 7 18 & A N i
11 INR I Audio input right channel. A5 75 & & 50\ i
12 RT ) Release time network setting for audio tracking. & R B s (7] 4 &
Soft-start programming pin. An external capacitor connected to ground sets the ramp rate
13 SS 0 of the internal error amplifier’s reference voltage during soft-start. #:HLZ ML, WE K
AEB I [A]
14,15,16 VOUT P Boost converter output. F i
17 FB I Voltage feedback. HiJE 15t
18 COMP 0 Output of the internal error amplifier, the loop compensation network should be connected
between this pin and the AGND pin. #3202 %M/ 45 3 b,
19 ILIM Adjustable switch peak current limit. An external resister should be connected between this
pin and the AGND pin. % FEPHEHE, 18775 1 U AF PR ] F i
20 AGND Signal ground of the IC. #3{F{5 5 Hh
Provides both electrical and thermal connection from the device to the board. A matching
EP PGND G ground pad must be provided on the PCB and the device connected to it via solder. For

proper electrical operation, this ground pad must be connected to the system ground. Bf
Je, SUEEEPAD

" 1: Input; O: Output; G: Ground; P: Power; BST: BOOT Strap; OD: Open drain
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B SPECIFICATIONS'

® Absolute Maximum Ratings™

PARAMETER Symbol MIN MAX UNIT
BOOT 0.3 SW+7
EN, SW, FSW, Vour, Vin -0.3 22
Voltage range / \Y,
VCC, SS, COMP, INL, INR -0.3 7
ILIM, SN, RT 0.3 3.6
Operating temperature range TA -40 85 C
Operating junction temperature range Ty -40 150 C
Storage temperature range Tste -50 150 T

® Recommended Operating Conditions

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
VIN pin VIN 27 20 \Y
SN grounded 2.7 4.5 \%
Input voltage range ViN =
p 9 g RSN(;? g&llﬁgat 100k 27 8.5 Vv
Output voltage range Vour Decided by SN pin
Inductance, effective value L 0.47 2.2 10 uH
Input capacitance, effective value Ci 10 uF
Output capacitance, effective value Co 6.8 47 1000 uF
Operating temperature Ta -40 25 85 T
Operating junction temperature Ty -40 125 T

® Electrical Characteristics™
Condition: Ta = 25°C, Vin= 2.7V-20V, Vout=4.5-20V, unless otherwise specified.

Power Supply
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Under-voltage lockout |, ' VIN rising 2.5 \
(UVLO) threshold - VIN falling 2.3 \Y
VIN UVLO hysteresis VIN_HYs 200 mV
VCC UVLO threshold Vee_uvio 21 Vv
Operating  quiescent 1
current from Vin IC enabled, no load, Vrs = 1.3V, Vour =
- - la uA
Operating  quiescent 12V
150
current from Vour
Shutdown current into IC disabled, no load, no feedback
Isb . - 1 uA
ViN resistor divider
) Vin = 4.0V, Vout = 12V, light load 5.249 Y
VCC regulation Vee
ViNn =4.0V, Vout = 12V, lLoap = 1A 5.008 \%

" Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions is
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

3 Depending on parts and pattern layout, characteristics may be changed

Copyright©2023, Heroic Technology -5- 11/2023 - V0.1
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Input and Output

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
EN high threshold
voltage Venr 1.5 \%
EN low threshold
voltage Ven 0.3 v
EN internal pull-down R 1300 kQ
resistance EN
Soft-start charging
current lss 5 uA
Output voltage at SN Ven 16 v
pin :
Output overvoltage
protection Vove 22 v

ERROR AMPLIFIER

PARAMETER Symbol CONDITION MIN TYP MAX UNIT
COMP pin sink current IsINK Ve = Vrer +200 mV, Vcomp = 1.5V 20 uA
COMP pin source _ _
current Isource Vs = VrRer —200 mV, Vcomp = 1.5V 20 uA
mlg%gan;ppi\:]oltage at Vee_LpH Vrs =1V, Rium = 100 kQ 21 Vv
't-hoé”c"o'f\‘A”F‘,ppi‘;]o'tage Bl Veem | Ves=1.4V, Rum=100 kQ, 0.95 v
Error amplifier _
transconductance Gea Vecomp = 1.5V 204 uA/vV

PARAMETER Symbol CONDITION | MmN [ TYP | MAX [ UNIT
POWER SWITCH
MOSFET on- R High-side MOSFET 18 mQ
resistance PN I"Low-side MOSFET 16 mQ
CURRENT LIMIT
Peak switch current L Rium = 120 kQ 12.3 A
limit Rim = 100 kQ 14.8
Reference voltage at
the ILIM pin Vit 1.204 v
SWITCHING FREQUENCY
Switching frequency fsw Rrrea = 200 kQ, Vin = 3.7V, Vour = 12V 520 kHz
Minimum on-time toN_min Rrrea = 200 kQ, Vin = 3.7V, Vout = 12V 230 ns
THERMAL SHUTDOWN
Thermal shutdown .
threshold Tso 160 C
Thermal shutdown .
hysteresis Tsp_Hvs 20 C

Copyright©2023, Heroic Technology -6- 11/2023 - V0.1
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B TYPICAL OPERATING CHARACTERISTICS

Condition: L = 2.2uH, RiLim = 100k, Rrreq =240k, RC (1Q+3.3nF) from SW to GND, otherwise specified.
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H APPLICATION INFORMATION
1 Operation

The synchronous boost converter HT71778 operates at a
quasi-constant frequency pulse width modulation (PWM) in
moderate to heavy load condition. In light load condition, the
HT71778 implements in PFM mode.

[ RO HT71778 fEE NS, TAE#H
AL 2 R ) PWM 4] fERE, KT
7E PFM f 2.

2 Adaptive Audio-Tracking Power Supply (SN, INL, INR and RT pin)

The output voltage can adaptively change in accordance with
the audio signal that is input through INL and INR terminal.
Therefore, the device can provide an adaptive audio-tracking
power supply for audio power amplifier so that the system can
always keep high efficiency in the whole output power range,
see as the following picture.

The minimum and maximum output voltage can be set by SN
terminal for different applications, see as the following table.

HT71778 )%t i s REARYE & JUAE 5 K/

CEH INL A1 INR g N ishA&% 4, BPIEE

SR fit— A h AR EREE E AL F 28 E G IR
B, AT 2R SR AN T3 9 Bl N ORI R AR

HT71778 /)Nt F AT v i Y P
Hi SN i i B o E, Wbk,

Figure 1 Adaptive Audio-Tracking Power Supply

Table 1 SN Terminal Setting

Rsn (Connect Output Voltage
Mode between SN pin Applications
and GND) Min voltage (Typ.) | Max voltage (Typ.)

181 OR 5.0V 12.0V One-cell battery (B7548 f FLEHIN)
Two-cell battery in series with low output

25-1 100k 9.0v 15.0v voltage requirement
(ST R S DG R N, T H AR 5 3K)
Two-cell battery in series with high output

28-2 NC 9.0v 18.0v voltage requirement
ORI A R RS, i R TR 5R)

Copyright©2023, Heroic Technology -8-
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The audio signal source (also the input audio signal of the USSR (RIS AT ) 3 Sidm NS 5

audio power amplifier) should be input into INL and INR EEET IR E R Cn A BN RN A
terminal via DC-cut capacitors (Cv) and external input INL F1 INR. #1535 5 0 NS 2 SR 2240
resistors (RH.\I)' If differential aufho signal is }nput into aud¥o B R 22 A G — B B Gy Al
power amplifier, only one terminal of the differential audio R B2 INL AT INR

input pair is input into INL and INR via Ciy and R. IN °

The CiN is recommended to be 1uF, and the Ry can be Cin HEFE AL 1uF, R WA 2 A5 51
determined by:
600k . . ;
Ry = + 10k , PAis single-ended input Equation 1
CXAv
1200k L o ;
R,y = ——+ 10k , PA is differential input Equation 2
CXAv
Where Av is the amplification factor of the audio power Horb Av 2 BN R 53, C 2 —A

amplifier (PA), C is a constant. Normally C = 1.5, Bigger C or wH FH KR C. B/ Ry BEAE 8 RIA N T3
smaller Riy will get a higher output voltage to track the audio U= S EE SR,  EBRN S RS S
signal, so that the power amplifier is more unlikely to be T BT H 2 45 28 A K &

clipping with an instant peak music, somehow the system ;J ﬁ%ﬁ% i%iﬁﬁ{ié GHER TR TR
efficiency is decreased. The following table shows some RIN RSN INTHEAFE -

values in different typical applications.

Table 2 Maximum Output Voltage Settings

. Rin
Av (Gain) of
PA
Single-ended input PA Differential input PA
10 (20dB) 50k 90k
20 (26dB) 30k 50k
40 (32dB) 20k 30k
If the audio signal source has only one channel, then the only W EHUE SRR A —ANEE, NZiEE

one channel of the signal inputs both INL and INR via Cy and BRI IHE G Cn AT Cin i NFI INL 1 INR .

Rin.
" RT &) AT FE Sfe 150 8 2 SR B PR PO 1]

The_ RT termmal is used for setting the _release.tlme of the R R M RT 2848, 7T LIS 0, gk
audio tracking, see as the following picture. The [

recommended network for RT terminal can be seen in
TYPICAL APPLICATION.

y 2023-11-23 17:09:37]

Figure 2 IIS Audio Data Format Timing
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3 Enable and Startup (EN and SS pin)

The HT71778 has an adjustable soft start function to prevent
high inrush current during start-up. To minimize the inrush
current during start-up, an external capacitor, connected to the
SS pin and charged with a constant current, is used to slowly
ramp up the internal positive input of the error amplifier. The
larger the capacitance at the SS pin, the slower the ramp of the
output voltage and the longer the soft-start time. A 47-nF
capacitor is usually sufficient for most applications.

When the EN pin is pulled into logic low, the HT71778 goes
into the shutdown mode and stops switching. Only when EN
pin is pulled into logic high, the HT71778 works.

4 Adjustable Switching Frequency (FSW pin)

This device features a wide adjustable switching frequency
ranging from 200 kHz to 1.0MHz. The switching frequency is
set by a resistor (Rrreg) connected between the FSW pin and
the SW pin of the HT71778. The switching frequency can be
calculated by:

HT71778 EAREINITIEE, b7k a3 shit i
R FLIL - SS IR A St FL 2R B, — L 47nF,
SS fHF1EE X IZHEA T, HAEBK, 7
LA (R ERAG,  RIEGEE B R R

EN At R, EN B, o0 3k A\ C
W, 12 1ETF %, EN fi i, & N TARIRSS .

HT71778 Mz ml @it FSW 5 SW
Z (8 A FH Rereq W 15, Y8R 200 kHz F
1.0MHz.

VOUT)

1
4x(—-t x
(fsw DELAYXy

R =
FREQ Crrzo

where

* Rrregq is the resistance connected between the FSW pin and
the SW pin.

* Crreq = 25.1pF.

* fswis the desired switching frequency.
* tpeLay = 201.8ns.

* Vi is the input voltage.

* Vour is the output voltage.

5 Adjustable Peak Current Limit (ILIM pin)

To avoid an accidental large peak current, an internal cycle-
by-cycle current limit is adopted. The low-side switch is
turned off immediately as soon as the switch current touches
the limit. The peak switch current limit can be set by a resistor
(RILIM) at the ILIM pin to ground. The relationship between
the current limit and the resistance is as follows:

~ 1500000

Triv
RiLim

Equation 3

Hor:
* RereqE SWHIFSWIH] HEFH 5
* Crreg = 25.1pF.
FswBI T IAE.
* tpeLay= 201.8ns.
Vin A E.
* Vour s&fthfE.

AU SR FH 8 J ST PR PR A 38E G T A R K U
EHI. TR a2 B IR E, R
KA LRIV o VEAE T 5% FLIAT R i) CRRIAEL ILIMD
ATELERE ILIM 5] e Riom HEAT B0 . BRI
{E ILIM FTFLEH Rium Z 18] 9% AR 40T -

Equation 4
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6 Inductor Selection (SW pin)

The inductor is the most important component in switching
power regulator design. Three most important specifications
to the performance of the inductor are the inductor value, DC
resistance, and saturation current.

To be simplified, the inductor value can be set as 2.2uH which
can be used in most cases.

The rated current, especially the saturation current should be
larger than the peak current during the whole operation. The
peak current can be calculated as follows.

_ Ipp
ILpeak = IDC + >
[ = VourXlout
be ViNXn
i _ 1
PP I+ % fsw

Vour-VIN VIN

Boost converter efficiency is affected significantly by the
inductor’s DC resistance (DCR), equivalent series resistance
(ESR) at the switching frequency, and the core loss. An
inductor with lower DCR and ESR would increase the
efficiency significantly.

The inductor should be placed as close as possible to the SW
pin. For a lower EMI radiation, connecting a resistor and a
capacitor in series to the ground would be helpful. 1ohm
resistor and 3.3nF capacitor would be recommended in most
cases.

7 Input Capacitor Selection (VIN, VCC pin)

For good input voltage filtering and small voltage ripple, we
recommend low-ESR capacitors of 1uF//10uF//10uF//220uF
(“//” represents paralleled) be placed as close as possible to the
inductor.

The VIN pin is the power supply for the HT71778, a 1uF
paralleled with 10uF ceramic capacitor should be placed as
close as possible to the VIN pin. A resistor of 100R is
recommended between input power supply and VIN pin so
that the power supply of HT71778 would be more stable. An
extensive power supply such as the logic power supply
connecting to VIN would be another choice.

The VCC pin is the output of internal LDO. A ceramic
capacitor of 2.2uF is required at the VCC pin to get a stable
operation of LDO.

8 Output Capacitor Selection (VOUT pin)

To be simplified, we recommend low-ESR capacitors of
1uF//10uF//10uF//470uF (“//” represents paralleled) be placed
as close as possible to VOUT pin for small output voltage
ripple.

In detail, for the require output voltage ripple, use the
following equations to calculate the minimum required
effective capacitance Cour

R 12000 F BB, S ma Ik R Y 32 32
FEH RIS, ERHL, AR .

Sof T EURAE, fHF 2.2uH [ HLEET DL R
KEBGF N o

Wb TR B, A AR MR R, AR T
BT TAE ST A B R AR FL I, S5 R FRLIRE
W

Equation 5
Equation 6

Equation 7

T R4 52 BB BLIALFHLAT S TR R T
SERESR. BALHIAESER . HE/IN) DCR Al
ESR A& 3.

RSN R AT RESEIT SW B s, HEir
SW 5] Ik & 1ohm 5 5¢ 3.3nF F#h,

AT R R A DL e /)s H S Y BT
AR N % ] 1uF//10uF//10uF//220uF 41
&, BT R KRS .

VIN /& HT71778 (et i dm, 1uF Jf
Wk 10uF X A CE ARSI VIN B B A\ HLR
A VIN Iz [T AR 1> 100R HFH, O3
€ VIN Bk, VIN IETT LA F# 480 112 45 B )R
A

VCC M # LDO %ttt # 2.2uF M7
Hito

] LR, I i S ) b R O i S A
1uF//10uF//10uF//470uF HJZH 4, REFEIT Vout
51 HCE -

FLRH, AT DORR A 75 2200050 LS 20, 15
27 E Ay A
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_ Wour=Vinpn)*lour

Vripple_dis -

VourXfsw*xCout

Equation 8

Vvippie_ Esr = Iipeak X Rc_Esr Equation 9

Where

* Vripple dis is output voltage ripple caused by charging and
discharging of the output capacitor.

* Vripple ESR is output voltage ripple caused by ESR of the
output capacitor.

* Vi miv is the minimum input voltage of boost converter..
* Vour is the output voltage..

* Iour is the output current.

* Irpeax is the peak current of the inductor.

* fswis the converter switching frequency.

* Rc ksr is the ESR of the output capacitors.

9 Loop Stability (COMP pin)

The HT71778 requires external compensation, which
allows the loop response to be optimized for each
application. The COMP pin is the output of the internal
error amplifier. An external compensation network
comprised of resister Rc, ceramic capacitors Cc and Cp
is connected to the COMP pin.

To be simplified, Rc¢ is 56kQ, Cc is 3.3nF, and Cp can be
floating. But notice that this setting can only be adopted
in most cases. In detail, the compensation network
parameters can be calculated as follows.

(1) Set the cross over frequency, fc

The first step is to set the loop crossover frequency, fc.
The higher crossover frequency, the faster the loop
response is. It is generally accepted that the loop gain
cross over no higher than the lower of either 1/10 of the
switching frequency, fsw, or 1/5 of the RHPZ frequency,
frupz. It's proper to use a fixed parameter of 10kHz for

fe.

RoX(1-D)?

frupz = L

(2) Set the compensation resistor, Rc.

_ 21XV oyt XRsenseXfcXCo
R; =

(1-D)XVRrerXGEga

(3) Set the compensation resistor, Cc.

Hr:

* Vripple dis F& X HL 2 78T L 51 RS (¥ 4 A

* Vripple ESR & %ii i HL 28 ESR 7| 2 1 it FE

* Vin vin BB .
* Vour &% thH .

* lour A& R,

* Tipeak 2 FHLJRCIEE AR HLAL.
fsw RTFRIE.

* Rc psr A2 H % ESR.

HT71778 75 224MH#ME, /£ COMP 3| J#14h
% Re, Cc, Cp. K i, Re=56k0, Cc=3.3nF,
Cp B0 LIl & KR . BUR R AMEM 4%
FITF SR

(1) BB f

Fe ok, mpldl., — M & NI e
) 1/10 8¢ 1/5 1 frupz, BXEL$2 4 10kHz.

Equation 10
(2) BWEAMEMZ Re

Equation 11
(3) WEAMEMZ Cc

Copyright©2023, Heroic Technology -12-
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_ RoXCp

Cc = IxRe Equation 12
(4) Set the compensation resistor, Cp. (4) REFMEMLE Cp
Cp = % Equation 13
If the Cp is less than 10pF, it can be left open. Gk Cp /M 10pF, ATLEAE
* Ro is the output load resistance. HHr Ro s firth 512K
* D is the switching duty cycle. 1 - D = Vin/ Vour D& dixtt, 1-D=Vin/Vour
* Rsense is the equivalent internal current sense Resense 72 PIHE AL LN LB, 0.076 Q
resistor, which is 0.091 Q. Co Wi R
* Co is output capacitor. VREF & FB H/E, 1.204V
* Vger is the reference voltage at the FB pin, Gen 255, 204uANV

which is 1.204V. e e \
Resr & %0 H HL 2 145 2505 G L P

* Gena is the amplifier’s transconductance, which is
204uA/V.

* Resr is the equivalent series resistance of the
output capacitor.

10 Selecting the Bootstrap Capacitor (BOOT pin)

The bootstrap capacitor (Cgst) between the BOOT and SW pin BOOT #1 SW Z [H] 7 E —> Cest HLF,
supplies the gate current to charge the high-side FET device HFmuE I Enr ks, — K8 H

gate during each cycle’s turn-on and supplies charge for the 0.1uF~1uF, KE4MEM RAEF 0.1uF H%.
bootstrap capacitor. The recommended value of the bootstrap

capacitor is 0.1puF to 1pF. Cgsr should be a good quality, low
ESR, ceramic capacitor located at the pins of the device to
minimize potentially damaging voltage transients caused by
trace inductance. A value of 0.1uF can be used in most cases.

11 Protection Function
11.1 Under-voltage Lockout (UVLO)

The UVLO circuit prevents the device from malfunctioning at HT71778 B4 VIN Fll VCC RJEARY. 24
low input voltage and the battery from excessive discharge. VIN /NF Vin uvio (LT 2.3V) Bsf, 284445 1ETF
The HT71778 has both VIN UVLO function and VCC UVLO 3, HZE VIN KT Vin uvio (M 2.5V) H&pk
function. It disables the device from switching when the s B )

falling voltage at the VIN pin trips the UVLO threshold %%ﬁiﬁ ﬁé {ZCJJ:CJSJ{:E? Veeuvio (RS 2.1V)
VN uvio, which is typically 2.3V. The device starts operating ’ & °
when the rising voltage at the VIN pin is 200mV above the
Vi uvro. It also disables the device when the falling voltage
at the VCC pin trips the UVLO threshold V¢ uvio, which is
typically 2.1V.

11.2 Over-voltage Protection

If the output voltage at the VOUT pin is detected above 22 V M VOUT |5 & T 22V (ML 8Y(E), HT71778

(typical value), the HT71778 stops switching immediately 2 TAE, HE VOUTETF 21.5V (BLIfE),
until the voltage at the VOUT pin drops the hysteresis value

lower than the output overvoltage protection threshold. This

function prevents overvoltage on the output and secures the

circuits connected to the output from excessive overvoltage.
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11.3 Thermal Shutdown

A thermal shutdown is implemented to prevent damages due
to excessive heat and power dissipation. Typically, the thermal
shutdown happens at a junction temperature of 160°C. When
the thermal shutdown is triggered, the device stops switching

until the junction temperature falls below typically 140°C,
then the device starts switching again.

O B R RB R IR . MR KT
160°C (HLU{E), & FH KW M5B KT 140°C
CBRAME), S RE TAE.
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B PACKAGE OUTLINE

DNE (QFN3.5x4.5-20L)
MILLIMETER
SYMBOL
MIN | NoM | mMax
A 0.70 | 075 | 0.80
D3 Al — | 001 | 0.05
D b b 0.18 | 025 | 0.30
D2
N 2 ¢ 0.18 | 020 | 0.25
! U U J U U D 4. 40 4. 50 4. 60
| | D2 3.10 | 3.20 | 3.30
20 i L: i 120 D3 3. 85REF
7,7,7777777777 . L 3777777722 :I e 0. 50BSC
j B el 0. 75BSC
1 ——
i i i e : e2 0. 25BSC
| B
s S 1T NNnnNnnnn m m & Nd 3. 50BSC
2 | } b | e, E 5.40 | 3.50 | 3.60
E2 2.10 | 2.20 | 2.30
| E3 0. 35REF
| 4] E4 0. 753REF
i L. 0.35 | 040 | 0.45
bt | = h 0.20 025 | 0.3%0
wa 13494
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B TAPE AND REEL INFORMATION

X P1

OO0 0 00 o @-<9<

= o] [=] [5
Reel Diameter
Dr | / | |
| | |
T T T

BO
\

EFL A0
Cavity
AO Dimension designed to accommodate the
BEsE component width; FHERE
Reel Width - : :
w1 BO Dimension designed to accommodate the
VI component length; FHEKE
[T | KO Dimension designed to accommodate the
} component thickness; FHEEE
W Overall width of the carrier tape;
R EE
P1 Pitch between successive cavity centers;
1ESRRE L) ERE
it PINT 5 (SR

Quadrant Assignments for Pin1 Orientation in Tape

OO O0O0O0O00O00O0O0

HESFL
Sprocket Holes
Q1 Q2 Qi Q2
BR#EEER
Q3 Q4 Q3 Q4 User Direction of feed
~ 7
NI/
%‘ﬁ%l‘ﬁ Pocket Quadrants
ETESS ETESS . i .
sepe | %x® | w08 B2 |\ 2w | a0 | BO | ko | p1 | w | PN
P & SPQ =3 SR
art No. Package | Package A W1 (mm) [ (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
QFN3.5
HT71778DNER <45 DNE 20 TBD TBD TBD TBD TBD TBD TBD TBD TBD
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B TAPE AND REEL BOX INFORMATION

HEIRR KE . - .
sehee S 3i0) - I = | EEE Width | BB Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HT71778DNER QFN3.5x4.5 DNE 20 TBD TBD TBD TBD
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IMPORTANT NOTICE

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

RIAR TR (20 BmARAR (LUREFRHT) REX™ M. RS SRR B, BIE. &, BB HAab
A, B SRR AR S AR SS IABUR . 28 AE N BRI AE P B S Af DR 49 21 1015 B el BB B .

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HTXAH 9 R 1R 358 WA B DA B 25 7 777 it B AR 2R Wit AN R A AR AT B4

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HT 7 5 I R T8 i A= iy 4R il 5 55 2 MR s R R

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

AR AR OGS RS WA RIS, HHTHAX A DT, WAXAEAT R BE LRI =) BRI 4R 35 4 3t .

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

T AT DA AR B 2 B A SSBEE AR 2 07 3K

RiEBEFRHEE (FM) BRBFRAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

bk WL SR A K 33395 JRCRIEAKE =)=

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

T RN RE R E TG AR, BEIN RIS 5 S H R Bk}
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