HOLTEK

HT77xxFA
TinyPower™ 200mA

Synchronous Step-up Converter

Features

 Ultra low supply current : 4uA

* Low ripple and low noise

» High efficiency up to 95%
 Fixed output voltage: 2.7V, 3.0V, 3.3V, 3.7V, 5.0V
» High output voltage accuracy: £2%

e QOutput current:

Up to 200mA @ 0.6xVour<Vin<Vour
* Low shutdown current: 0.1pA (Typ.)
» Package types: 3-pin SOT89, 3-pin SOT23 and

5-pin SOT23

Applications
» Palmtops/PDAs

* Portable communicators/Smartphones

¢ Cameras/Camcorders

» Battery-powered equipment: Remote Control,
Wireless Mouse, blood glucose meter, electric
clipper and thermometer

Selection Table

General Description

The HT77xxFA series is a set of synchronous step-up
DC/DC converters with high efficiency. The series
devices have the advantage of extremely low start-up
voltage, which is suitable for 1-cell Alkaline battery
applications. Being manufactured using CMOS
technology ensures ultra low supply current to extend
power endurance for portable products. The devices
require only three external components to provide a
fixed output voltage of 2.7V, 3.0V, 3.3V, 3.7V or 5.0V.

In order to save PCB layout area, these devices are
using synchronous topology integrated schottky
diode, and also using 3-pin SOT89, 3-pin SOT23 and
5-pin SOT23 packages. For 5-pin SOT23 package
type, it also includes an internal chip enable function
to reduce power consumption in the shutdown mode.

Part No. Output Voltage Packages Markings
HT7727FA 2.7V
HT7730FA 3.0V SOT89
HT7xxFA marking for SOT89 type
HT7733FA 3.3V SS(’)(?I'Z?S?’S xXFA marking for SOT23 and SOT23-5 types
HT7737FA 3.7V -
HT7750FA 5.0V
Note: “xx” stands for output voltages.
Typical Application Circuits
Vino—e YYY LX ouT Vour
L1
l 10uH HT77xxFA
C1 Cc2
10pF 10pF
:|: OFF/ON 0— CE GND :|:

1
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HOLTEK # HT77xxFA

Block Diagram

)

LX

o—|$| ouT

}7 the — Controller
Driver

Chip Enable GND
|
= % = |
_______________________________ d
CE
Pin Assignment
SOT23 SO0T23-5 SOT89

ouT LX GND
-

# HT7xxFA
# xxFA # xxFA

] ] H H H 1 2
GND LX

3
CE OUT NC GND OuUT LX

Pin Description

Pin No.
Pin Name Pin Description
SOT89 SOT23 S0T23-5
— — 1 CE Chip enable pin, high active.
2 3 2 ouT Output voltage pin
— — 3 NC No connection
1 4 GND Ground pin
3 2 5 LX Switching pin

Rev. 1.21 2 July 08, 2022



HOLTEK # HT77xxFA

Absolute Maximum Ratings

Parameter Value Unit
ouT -0.3~ +6.6 Y
LX and CE -0.3 ~ +6.6 \Y
Maximum Junction Temperature +150 °C
Storage Temperature Range -65 ~ +150 °C
Lead Temperature (Soldering 10sec) +260 °C
o Human Body Mode 8000 \Y
ESD Susceptibility -
Machine Mode 500 Vv
) ) SOT89 200
Jun(;tlon-to-Amblent Thermal SOT23 250 “c/W
Resistance, 8.a
SOT23-5 250
SOT89 0.625
Power Dissipation, Po SOT23 0.5 W
SOT23-5 0.5

Recommended Operating Ratings

Parameter Value Unit
Vin 0.85~6.00 \%
Operating Temperature Range -40 ~ +85 °C

Note that Absolute Maximum Ratings indicate limitations beyond which damage to the device may occur.
Recommended Operating Ratings indicate conditions for which the device is intended to be functional, but do not
guarantee specified performance limits.

Electrical Characteristics
Vin=Vourx0.6, lour=10mA and Ta=+25°C, unless otherwise specified

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vin Input Voltage — — — 6 \%
AVour | Output Voltage Accuracy |L=10pH, Cour=10pF -2 — +2 %
Vsmart | Startup Voltage(Fig.1) Vin: 0~2V, lour=1mA, Vour=Vout_TaRGET — 0.85 | 0.90 \%
VhoLp Hold on Voltage (Fig.1) | Vin: 2~0V, lout=1mA , Vour drops 5% — 0.25 | 0.70 \Y,
lop Supply Current (Fig.2) Measured at OUT pin, Vour=Vour target* 106% — 4.0 — MA
In Un-load Supply Current | Vin=Vourx0.6, lour=0mA, L=10pH, - 6 20 UA
(Fig.1) Cour=10pF, Measured at Vin
IsHoN Shutdown Current CE=GND — 0.1 — MA
ViH CE High Threshold — 1.5 — — Y
Vi CE Low Threshold — — — 0.4 \Y
ILeAk LX Leakage Current — — 0.05 — MA

Note: Absolute maximum ratings indicate limits beyond which damage to the device may occur. Operating Ratings
indicate conditions for which the device is intended to be functional, but do not guarantee specific performance
limits. The guaranteed specifications apply only for the test conditions listed.
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HT77xxFA

|N L1: 10pH

VinOo—e

C1: 10pF

I (Ceramic)

out T@ Vour
C2: 10pF

:|: (Ceramic)

LX
HT77xxFA
GND
Fig.1
Iop
LX ouT
HT77xxFA
GND
Fig.2

Typical Performance Characteristics
Vin=0.6xVour, Cin=10pF, Cour=10uF, L=10uH(Wirewound), T-=25°C, unless otherwise specified

Supply Current VS Temperature

Wirewound Inductor

O Vop

Un-load Supply Current
Wirewound Inductor

55 2 100
=
— 5
< -
£ ]
=~ 45
= ——HT7727FA g N
g ¢ ——HT7730FA S NI ——HT7727FA
= > 10
3 s ——HT7733FA = NL T HT7730FA
= HT7737FA g RSN [ —— —HT7733FA
- -
3 ’ ——HT7750FA g ~— ——HT7737FA
» 25 ——HT7718FA s ——HT7750FA
2 e 1
40 25 -10 5 20 35 50 65 80 95 o 05 1 15 2 25 3 35 4 45 5
Temperature (°C) Vi (V)
HT7727FA
HT7727FA Efficiency HT7727FA Load regulation
Wirewound Inductor Wirewound Inductor
100 275
2.74 \
g 90 é 273 \
> —
2 / > n
K 80 —VIN=1.62V 5
=] — =
E —VIN=2.43V >O 271 VIN=1.62V
w ——VIN=2.43V
2.7
. \
2.69
W
60 2.68
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
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HT7727FA Start Up & Hold On
Wirewound Inductor

Vi (V)
\

=—Start Up

Hold On

O 10 20 30 40 50 GO 70 80 90 100

Output Current (mA)

[

; ; ;i ; ; ; A ;
; . !
AN W |
1 : : [
@ 200 & 1.00rrs 100MS/s ! 70ct 2021
100ma &  Jlm20.4 IMpoints 74.0mA 18:58:20

HT7727FA Load Transient
(lour=1mA~100mA, Wirewound Inductor)

HT7727FA Ripple
Wirewound Inductor

300
—_
)
£ 250
=
-
g 200

[
o L N —VIN=1.62V
2 150 ——VIN=2.43V
-
S 10
o LS | —
o N
S 5o | —
] |
o
0 20 40 60 80 100 120 140 160 180 200
Output Current (mA)

TekPrevu | I i 1 ] Trig?

M T Ly

50.0M5/¢ @/ 70ct 2021
1M points 178V 19:18:47

HT7727FA Line Transient
(Vin=1.62V~2.43V, lour=150mA, Wirewound Inductor)

Tek Run [ = - 1 1Trig? Tekfun [ - I i - = ] Trig?
3 T
) D
Vin *
D
f R
Bl s e
L CE :
I F - SR A T W
HT7727FA Power On/Off HT7727FA Chip Enable/Disable
(Vin=1.62V, lour=150mA, Wirewound Inductor) (Wirewound Inductor)
Teksty [ = _ I 1 ToksStop [ ‘ Il
Vin Vin
Dh%%%%‘
o X
IL
@ 2007 & @ o = —— O S 70V & @ 00ny nh 200 .2‘/ 70ct 2021
2.00Y & 200mA & ‘[I‘l 1M points 236V ][ 13:41:55 ] 200V L] 200m4 & ][l'l 1M points 2,44V ][ 15:03:06 ]
HT7727FA Operation HT7727FA Operation
(lour=0mA, Wirewound Inductor) (lour=150mA, Wirewound Inductor)
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HT7730FA
HT7730FA Efficiency HT7730FA Load regulation
Wirewound Inductor Wirewound Inductor
100 3.06
3.05 \\
S\; 90 \\ S04 \
= / \/ s \
E 80 T —V\/IN=1.8V E 3.02
§ ——VIN=2.7V >° \ —VIN=LeY
o ' 301 I ——VIN=2.7V
70 5 \\
2.99
60 2.98 “
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7730FA Start Up & Hold On HT7730FA Ripple
Wirewound Inductor Wirewound Inductor
1.60 300
=
1.40 —— é 250
120 3
— L= S 200
a 1.00 - o ——VIN=1.8V
= 080 8 1% ——VIN=2.7V
> =——Start Up ~
0.60 ©
Hold O o 10
040 —i ° " 3—
3 50
020 o
>
0.00 0
0 10 20 30 40 50 60 70 80 90 100 0 20 10 60 80 100 120 110 160 180 200
Output Current (mA) Output Current (mA)
Tek Stol [ [ i I TekRun [ f 1t 1 ]Trig?

2] 1.00ms 100MS/s o/ l 7 0ct 2021
© omk & u 1M points 74 Omé 18:54:31

HT7730FA Load Transient
(lour=1mA~100mA, Wirewound Inductor)

TekRn [ [ i 1 ITrig?

O 0 s © ]ZD,Dms soons . @/ 20 2020
€ 500mé & u 1M points $00mV 14:59:11

HT7730FA Power On/Off
(Vin=1.8V, lour=150mA, Wirewound Inductor)

= - Y
HT7730FA Line Transient
(Vin=1.8V~2.7V, lour=150mA, Wirewound Inductor)

TekRun [ [ i 1 ] Trig?

v v @ ' e s v | s
HT7730FA Chip Enable/Disable
(Wirewound Inductor)
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Tek Siop [ I 1 Tekswop [ it
Vin - Vin -
D D
P - e T [ B g 5 5 g
X | : | : : | 4
[
; | |
IL | \
200V &% @ \ 0.0 5.00MS/5 B / 70ct 2021 @ 20v & @ 2.00ps 2.5068/s e/ 7 0ct 2021
200V % €D 00mh % ][I;"nS M points 2.24V J[ 14‘33[:20 ] 200V & 200mA 4 ][l!' M points 244V ][ 1i 46:39 ]
HT7730FA Operation HT7730FA Operation
(lout=0mA, Wirewound Inductor) (lout=150mA, Wirewound Inductor))
HT7733FA
HT7733FA Efficiency HT7733FA Load regulation
Wirewound Inductor . Wirewound Inductor
100 .
3.36
— % —/;\: 33 \
X 334
: \\ <
.5 80 \/\ —VIN=1.2V ‘.'5 332 \ ——VIN=12V
]
§ \ ——VIN=1.98V P! ——VIN=1.98V
o —VIN=2.97v 33 — ——VIN=2.97V
3.29
3.28 \
60 3.27
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7733FA Start Up & Hold On HT7733FA Ripple
Wirewound Inductor Wirewound Inductor
1.60 300
=
a0 L+ g 250
1.20 ™~
= L] T 200
S w0 —— 8 ——VIN=1.98V
= os0 2 150 ——VIN=2.97V
> e Start Up ;é
0.60
Hold On g 00
o040 ——L -
| g 50
020 | =
0.00 o
o 10 20 30 20 50 G0 70 80 90 100 0 20 10 60 80 100 120 1410 160 180 200
Output Current (mA) Output Current (mA)
Tek Sto [ [ I | TekRun [ [ i | [ Trig?
u g [ :
Vin 4
B

&

70ct 2021
18:45:26

( ‘ : [2) ‘ ‘ ][I‘OUms‘ ‘ mws/s. 0 7 [
100m4 & 204 1M points 74.0mA
HT7733FA Load Transient

(lour=1mA~100mA, Wirewound Inductor)

@ 10V &% @ 1000y A\ [Mﬂmx
u

50.0MS/s
1M points

70ct 2021
19:21:23

o T

HT7733FA Line Transient

(Vin=1.98V~2.97V, l5y,1=150mA, Wirewound Inductor)
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Tek Run 1 I it — 1 _JTig? TekRun i [ i — I g
u % 1] 5
- Vin
Vin ; | J\ ——.
CE
2l
1.00v LY b 20.0ms. 5.00MS/s S 120ct 2021 200V & 10.0 10.0MS/ B / 70ct 2021
F’ S00mA & ][n 1M points ’;g)mv [ 15:10[‘57 J 100V & 8 In ¥ M pcmtz ?24v [ 18‘2[;‘48 J
HT7733FA Power On/Off HT7733FA Chip Enable/Disable
(Vin=1.98V, lour=150mA, Wirewound Inductor) (Wirewound Inductor)
Tek Sto) [ [ 1 TekSto ==
Vin Vin
D D
[ e N, i I R, % 7
B | 4
B|
IL ‘

E] 200V & @ v ][zu Oms 5.00MS/s e/ ][ 70t 2021] E) 200V % @ b ][4.00;15 2.5068/s / ] 7 Det 2091]
200V & 200ma &% Js 1M points 244V 14:51:01 200 W 00m4 & g 1M points 244V 145333
HT7733FA Operation) HT7733FA Operation

(lour=0mA, Wirewound Inductor) (lour=150mA, Wirewound Inductor)
HT7737FA
HT7737FA Efficiency HT7737FA Load regulation
Wirewound Inductor .
100 Wirewound Inductor
3.75
| 3.74
— 90 —
ES 7 3.73
g s
< 3.72
2w ' —VIN=222V =
b= 2.22V
E >o 371 \
e——V/IN=3.33V =VIN=3.33V
70 3.7
3.69 \\
60 3.68
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7737FA Start Up & Hold On HT7737FA Ripple
Wirewound Inductor Wirewound Inductor
1.60 150
)
40 | ——— g 125
1.20
— // E 100
3 1.00 1 g_ ——VIN=2.22V
Z 080 = 75 ——VIN=3.33V
> ——Start Up =
060 Hold On g 0
040 —— o
020 Ly ..:-; 25
g
0.00 0
0 10 20 30 40 50 60 70 20 a0 100 o 20 40 60 80 100 120 140 160 180 200
Output Current (mA) Output Current (mA)
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Tek Prevu [ [ it =

{ | B e T ] e
HT7737FA Load Transient
(lour=1mA~150mA, Wirewound Inductor)

Tek Run [ [ it | 1Trig?

Vin { 9

B

R B
HT7737FA Power On/Off
(Vin=2.22V, lout=150mA , Wirewound Inductor)

TekSop [ [ @+ T 1
Vin
D
2Ly
% e e M
Y N NN
B
‘ IL: ’ ‘
@ 20 v @ \ 20.0ms 5.00MS/s / 70ct 2021
200V & 00mh & ][u' 1M points 244V ][ 14:58:12 ]
HT7737FA Operation

(lour=0mA, Wirewound Inductor)

Tek 3un [ I3 it 1 ] Trig?

— - - P
@ 10V & @ 0 | [Z(!()m: 50.0MS/s [V J[ 7 0ct 2021]

u 1M points 246V 19:25:04

HT7737FA Line Transient
(Vin=2.22V~3.33V, lour=150mA, Wirewound Inductor)

Tek Pre¥y [ _ [ i I Trig?
T v 1
- Vin
Dy
o
® 00V v © W )[10.0ms 10.0MS/5 7 70ct 2021
@ 10V & ii 1M paints 124V 18:30:06

HT7737FA Chip Enable/Disable
(Wirewound Inductor)

Tekfn [ g
Vin

® 0V v @) b ][z.ncus 25088/ 7 ][ 7 0ct 221]
200V & 200m4 & s Mponnts 244V 14:59.06
HT7737FA Operation

(lour=150mA, Wirewound Inductor)
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HT7750FA
HT7750FA Efficiency )
Wirewound Inductor HT77_50FA Load regulation
100 Wirewound Inductor
5.07
/—-/
w0 /__/‘\ o6 N
X
.i 80 / IN=1.2V B \
'S \ 5 ——VIN=1.2V
E / ——VIN=3V S s \ VIN=3V
- % ——VIN=4.5V %\(\ ——VIN=4.5V
5.03
N
\\
60 5.02
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7750FA Start Up & Hold On HT7750FA Ripple
Wirewound Inductor Wirewound Inductor
1.60 300
1.40 — %
o — —— : 250 \\
— 100 el © o0 \//
> (]
= |— o L~ —VIN=3V
>Z 080 ——Start Up S w0 // ——VIN=4.5V
=~ L
o0 Hold On & 100 \///
040 — 2. o |1
0.20 | i § 50 -_—_\\//
0.00 o]
o 10 20 30 40 50 60 70 80 90 100 0 20 40 60 0100 120 140 160 180 200
Output Current (mA) Output Current (mA)
Tek Stop I I i i Tek PreVu [ [  — = ]Trig?
1 :
m
d
P
Vout(AC) [ Vout(AC)
S00my v 1.00 100MS/: v 1.00V . Vb 2.00 50. OMS/. s
[ ZUU::A Q@ J[lgmgsl% 1Mpomth g}m/& o — u # lMpoinlz ]058\/
HT7750FA Load Transient HT7750FA Line Transient
(lour=1mA~200mA, Wirewound Inductor) (Vin=3V~4.5V, lout=200mA, Wirewound Inductor)
Tek Stop [ I ir 1 1 Tek Run [ _ [ i 1 ] Trig?.
1
Vin
d
3 : D
Vin Vout
i : ‘ .
!
1 CE
2}
R T - S W, e v em, hmoef

HT7750FA Power On/Off
(Vin=3V, lour=200mA, Wirewound Inductor)

HT7750FA Chip Enable/Disable
(Wirewound Inductor)
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Tek Stop F ] I
Vin
| ! ! I
B LX ‘ ‘ ‘ ‘ il
| \ J |
IL
Ej 200V % @ L00mv & ][ZO‘Oms 5.00MS/s [ d
5009 & S00mA B 1M points Lioy
HT7750FA Operation

(lour=0mA, Wirewound Inductor)

Tek stop

Vin

————— | m—— se————

RSLINNE (0 RSN Y N O O R
NN VRN

B L
@ 200v & @ oy & |[2.00ps 2.5065/5 e/
500 & 500mA B J[ 1M points 110V
HT7750FA Operation

(lour=200mA, Wirewound Inductor)

Vin=0.6xVour, Cin=10uF, Cour=10uF, L=2.2uH(Multilayer), T.=25°C, unless otherwise specified

Un-load Supply Current
Multilayer Inductor

—
< 1000

ES

=2

-

<

g \

E HT7727FA
S ——HT7730FA
= \_ ——HT7733FA
< N ——HT7737FA
a ~ ~

- || —HT7750FA
©

o

=

f =

)

05 1 15 2 25 3 35 4 45 5

Vin (V)
HT7727FA
HT7727FA Efficiency HT7727FA Load Regulation
Multilayer Inductor Multilayer Inductor
100 2.72
—_— 271
] \
g 80 T :>:
2 = 27
§ o VIN=1.62V >g T  VIN=L.62V
S ——VIN=2.43V ——VIN=2.43V
. 2.69 \
50 2.68
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7727FA Start Up & Hold On HT7727FA Ripple
Multilayer Inductor Multilayer Inductor
1.60 100
1.40 ;
——— £ [\_
120 — : 75 st s e \
PP N = g
> 1 =% ——VIN=1.62V
z 0.80 3 50 | ——V/IN=2.43V
> o0 Start Up ~
©
0.0 Hold On g_ . r ‘\’__V/
| 5
0.20
| S
0.00 o
o 10 20 30 40 50 60 70 80 90 100 o 20 40 60 80 100 120 140 160 180 200
Output Current (mA) Output Current (mA)
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Tek Prevu [ Tek Prevu I i - ]
u U
Vin
I ! \ s - +
lout | | : K _“-J Lu__-n
D b - - ) S I : .
i
D v 7ttt et A A 2 fp e R TR e 1
6 1.00ms 100MS/s / @ L0V & @ 2.00ms 50.0MS/s [1 )%
100mA & u 1M points 62.0mA u 1M points 188V

HT7727FA Load Transient
(lour=1mA~100mA, Multilayer Inductor)

HT7727FA Line Transient
(Vin=1.62V~2.43V, lour=150mA, Multilayer Inductor)

Tek Stop [ - I it 1 | Tek Stop -
Vin )
X [
A
Vin 4
CE ; g
B
s — - - - -
O T g L it e W ) e v ® | X
HT7727FA Power On/Off HT7727FA Chip Enable/Disable
(Vin=1.62V, lour=150mA, Multilayer Inductor) (Multilayer Inductor)
TekSto I I | Tek stop [
Vin_ Vin
Y [
2 oo, e, TSy, g, "y Ty o 2 e
1X J j Do A e IO s O e O m o T d
. o &J RN RNNERN
L VAVAVAVAVAVAVEV,
D B L -
Py v & dom v Jaa Moo v Py v @ o v Jaes Boms Sy
HT7727FA Operation HT7727FA Operation

(lour=0mA, Multilayer Inductor)

(lour=150mA, Multilayer Inductor)
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HT7730FA
HT7730FA Efficiency HT7730FA Load Regulation
Multilayer Inductor Multilayer Inductor
100 3.03
90 3.02
£ N
E 80 \ = 3.01
2 e A——
S VIN=1.8V 5 \  VN-isv
s 7 \ [[] —vin=27v = j\ ——VIN=2.7V
60 299 \
50 298
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7730FA Start Up & Hold On HT7730FA Ripple
Multilayer Inductor Multilayer Inductor
160 125
110 ;
— —\
120 — L .g, 100 \
x
e | ] ™~
E 1.00 — L \/ ——VIN=1.8V
= 0% i} ——VIN=2.7V
> e =—Start Up fv 0 L1
00 | Hold On g
= 2 S~
020 > g
0.00 > 0
0 1o 20 30 40 50 60 7O 80 90 100 0 20 40 60 80 100 120 140 160 180 200
Output Current (mA) Output Current (mA)
Tek stop [ _ [ ir | Tek Run [ _ I i I ] Trig?
v u : :

R -
HT7730FA Load Transient
(lour=1mA~100mA, Multilayer Inductor)

Tek Stop [ I i 1 ]

a

©® 07 % © 20.0ms S @ 7
wa & Ju Mpoints ___660mY

HT7730FA Power On/Off
(Vin=1.8V, lour=150mA, Multilayer Inductor)

=

s

-

@ 0 v © [Z.OUms 50.0MS/s 0/
214V

a 1M points

HT7730FA Line Transient
(Vin=1.8V~2.7V, lour=150mA, Multilayer Inductor)

Tek Stop. [ - 1§ i 1
. v
- Vin
L f
|
Bl -
d
CE
— -
@ 0V v @ 10.0ms 10.0MS/s e/
100V & a 1M points 800mV

HT7730FA Chip Enable/Disable
(Multilayer Inductor)
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Tek Stop — = i I ] Tek Stop — — I I— - ]

- Vin - Vin

.',

2 Ty, M M P P PPy, ] mem \*MWWW,«,W»V w
LX \ 1 [ 2 ‘IIIIIIII1III||||| IIIIIIII!IIIIIIIII |II |||I]||I|II||II|I“I ONAAAARRANY
1 | | | | | ) IIIIIIII IIiIIIIHIIIlIIIlII I

B| |
i LX [

g A "\ W‘ .,11‘1. TRy H“i n”s‘”‘.“‘.‘
1L | | | ) l wﬁv Y Nv in ﬂ A" “&ﬁm‘M iy H‘M
& : IL
R Wooms v Zoov B s 930
HT7730FA Operation HT7730FA Operation
(lour=0mA, Multilayer Inductor) (lour=150mA, Multilayer Inductor)
HT7733FA
HT7733FA Efficiency HT7733FA Load Regulation
Multilayer Inductor Multilayer Inductor
100 3.33
90 332
&
oy 80 — 331
-§ \ VIN=1.2v 2»'5 \ ——VIN=1.2V
is;: 70 + ——VIN=1.98V = 33 —VIN=1.98V
——VIN=2.97V \\ —=VIN=2.97V
60 3.29 \
50 3.28
0.1 1 10 100 0.1 5 250
Output Current (mA) Output Current (mA)
HT7733FA Start Up & Hold On HT7733FA Ripple
Multilayer Inductor Multilayer Inductor
140 125
L—"] = L~
1.20 —— _E,mo \
_ 1.00 // S -":3 \\/
S os0 o s ——VIN=1.98V
>-Z- 0.60 ——startUp ;: . \// ——VIN=2.97V
040 —i> Hold On Q
0.20 ‘; 25 /s\\—_—\\./
0.00 g 0
0 10 20 30 40 50 60 70 8 90 100 o 20 40 60 80 100 120 140 160 180 200
Output Current (mA) Output Current (mA)
Tek Sto | — TekStep | — — I ]
U 1] .
- Vin

i Iout e

L

AN

I . e— .
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HT77xxFA

Functional Description

The HT77xxFA series is a set of synchronous step-up
converters with a low-quiescent current of 4pA(typ.).
The devices use pulse frequency modulation (PFM)
controller scheme. According to the input voltage
and output voltage, the output driving ability is
shown as below curve. The devices have excellent
load regulation performance. The devices are able to
start-up with a low input voltage of 0.85V, and keep
working until the input voltage is lower than the hold-
on voltage of 0.25V.

Maximum Output Current VS Vin

350

300

HT7727FA
===HT7730FA
——HT7733FA

HT7737FA
——HT7750FA

=%
A

150

N/

50

Output Current (mA)
g

i z 3 4 5
Vin (V)

Low Voltage Start-up

The devices have a very low start up voltage which is
down to 0.85V. When the power is first applied, the
synchronous switch will be initially off but the energy
will be transferred to the output through its intrinsic
body diode.

The devices have a very low start up voltage which is
down to 0.85V. When the power is first applied, the
synchronous switch will be initially off but the energy
will be transferred to the output through its intrinsic
body diode.

Shutdown

During normal device operation, the CE pin should
be either high or connected to the Vour. When the
devices are in the shutdown mode, that is when the
CE pin is pulled low, the internal circuitry will be
switched off. During the shutdown mode, the PMOS
power transistor will be switched off. However,
input energy will be transferred to the output through
PMOS intrinsic body diode, so the output voltage is
almost equal to Vi.

Power on

When the output voltage rises up to the typical value of
0.85V, the devices will be in the soft-start within 1.5ms.
In this way, the soft-start function reduces the input
inrush current and the output voltage overshoot. If the
input voltage rise time exceeds 1.5ms at light loading,
it will cause an overshoot about 1.1 times of an output
voltage target. It is recommended that the rise time of
the input voltage should be less than 1.5ms to reduce
light loading overshoot.
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Component Selection

L1: 10pH

VinO L 4 f Y LX ouT Vour
l HT77xxFA
C1:10uF
I Vour 0— CE

C2:10uF
GND I

Reference Value Description Part Number Manufacturer
C1 10puF |MLCC, 10V, X5R, 0805 LMK212B7106KG-TD Taiyo Yuden
C2 10puF |MLCC, 10V, X5R, 0805 LMK212B7106KG-TD Taiyo Yuden
L1 10pH | Coil , 5.8mmx5.2mmx4.5mm GS54-100K Gang Song
2.2uH | Multilayer, 2mmx1.6mmx0.85mm MLP2016S2R2M TDK

Recommended Component Values

Power Inductor

It is recommended to use 2.2pH to 47uH inductance, Inductance above 47uH is not recommended, and 10pH
inductance remains low output ripple voltage in most applications. It is suggested to choose a lower DCR with a
typical value less than 1Q to reduce the efficiency loss. Otherwise, the chosen inductor saturation current should
be greater than its peak current with a typical value of 1A or higher in applications.

Input Capacitor

A low ESR ceramic capacitor, Ci, is needed between the VIN and GND pins. Use ceramic capacitors with X5R
or X7R dielectrics for their low ESRs and small temperature coefficients. For most applications, a 10uF capacitor
will be a proper selection.

Output Capacitor

The output capacitor, Cour, selection is determined by the maximum allowable output voltage ripple. Use ceramic
capacitors with X5R or X7R dielectrics. Capacitors in the range of 10uF to 100uF are a good starting point. It is
usually suggested to use a 10uF capacitor in most applications. If the load current has the requirement of drastic
changes, a 22uF to 100uF capacitor and a 10pH inductance are recommended to be used to maintain a good output
voltage stability characteristic. As shown in Fig.3 and Fig.4.

TekPrew I 1 I HT7750FA Ripple @ L=10u Cout=22u
E 120
lout [ \ 4 : 100 i
Lo o © Vin=3V
[
Q. s0 "
2 Vin=4.5V
-~ 60
28 o
al
8 .
Vin=3v , Vout=5v 3 .
() tr=tf=30us >
IOUt=1mAH200mA : 0 50 100 150 200
200ms W J[mom: }&Umﬁ: m/A Output Current (mA)
Fig. 3 Fig. 4
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PCB Layout Suggestion

To reduce problems with conducted noise, there are some important points to note on the PCB layout.
1. The input bypass capacitor must be placed close to the inductor.

2. The inductor and output capacitor traces should be as short as possible to reduce the conducted and radiated
noise and increase the overall efficiency.

3. The VIN, VOUT and GND traces should be as wide as possible.

45 (mm 38. 777 (mm)—————> 45 (mm

I

35,027 (mm

45 (mm 38. 777 C(mm)

45 (mm

o

€—28.143 (mm)—>> €28, 143 (mm)—>

<—28.143 (mm>—>> =—28.143 (mm)—>

35,027 (mm)——>

o° 1/3

SOT89 PCB Layout Example SOT23 PCB Layout Example SOT23-5 PCB Layout Example

Thermal Consideration

The maximum power dissipation depends upon the thermal resistance of the IC package, PCB layout, rate
of surrounding airflow and difference between the junction and ambient temperature. The maximum power
dissipation can be calculated by the following formula:

Poovaxy = (Tramax) — Ta) / Oa (W)

Where Tinax) is the maximum junction temperature, T, is the ambient temperature and 04 is the junction to ambient
thermal resistance.

For maximum operating rating conditions, the maximum junction temperature is 150°C. However, it’s recom-
mended that the maximum junction temperature does not exceed 125°C during normal operation to maintain high
reliability. The de-rating curve of the maximum power dissipation is show below:

Ppmax) = (150°C — 25°C) / (250°C/W) = 0.5W (SOT23-5)

For a fixed Tiwmax) of 150°C, the maximum power dissipation depends upon the operating ambient temperature and
the package’s thermal resistance, 05a. The de-rating curve below shows the effect of rising ambient temperature on
the maximum recommended power dissipation.

1.0

3 |

s 0.8

S SOT89

8 0.625

g 0.5 \\

fg 0.4 | sor23 ——

S SOT23-5 N~ ~

€ i

£ TS3a

= -
© 0

= 0 25 50 75 85 100 125 150

Ambient Temperature (°C)
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Application Circuits

Without CE Pin Application Circuit

L 2 Y L LX ouT Vour
L1
l 10pH HT77xxFA
C1
10uF 10uF
GND

1

VinO

With CE Pin Application Circuit

VinO L 4 YYYY LX ouT Vour
L1
10uH HT77xxFA

C1 c2

10uF 10uF
:|: OFF/ON 0— CE GND :|:

Note: 1. When CE=°0’, the device internal circuits such as the bandgap reference, gain block and all feedback and
control circuitry will be switched off.

2. When CE=‘0’, the output voltage, Vour, is almost equal to V.
3. If the CE pin is not used, it should be externally connected to the OUT pin.

Vin Quick On/Off

In the applications with light load or no load, if the Vin sharply drops to OV in a short time and then returns to the
operating voltage, Vour will be higher than the CE Low Threshold due to the slow discharge of Vour. Therefore the
soft-start mechanism cannot be triggered, resulting in an abnormal output voltage. At this time, connect the CE pin to
the Vv through a resistor, then the soft-start mechanism can be effectively triggered to avoid systematic latch-up. It
should be noted that Vix should be greater than CE High Threshold. The application circuit is as follows.

Vin »—fYDqY\— LX ouT Vour
10pH HT77xxFA
c1
10uF /v\/\, CE 10uF
10kQ

GND
-

Power Supply with Low Load Ability

If a battery with large internal resistance is used as an input power supply, or the load ability of the input
power supply is instantaneous less than 0.8A, the input voltage will drop below the startup voltage due to an
instantaneous high startup current when power on. It is recommended to use a 5-pin SOT23 package to implement
a RC delay circuit on the CE pin to obtain a normal output voltage. The application circuit is as follows.

Vino—e rvaqv\ LX ouT Vour
l 10pH HT77xxFA
c1 c2
100F v/ CE 10pF
10kQ GND
= 03 J_ =

I 0.1yF
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Package Information

Note that the package information provided here is for consultation purposes only. As this information may be

updated at regular intervals users are reminded to consult the Holtek website for the latest version of the Package/
Carton Information.

Additional supplementary information with regard to packaging is listed below. Click on the relevant section to be
transferred to the relevant website page.

» Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
» Packing Meterials Information

¢ Carton information
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HT77xxFA
3-pin SOT23 Outline Dimensions
D
b
L, | 3
55 —
|
H \
]
| ‘
i =
L—VZ
€ c
el
[ \ mm%
iininirg,
Al do L7
Dimensions in inch
Symbol
Min. Nom. Max.
A — — 0.057
A1 — — 0.006
A2 0.035 0.045 0.051
b 0.012 — 0.020
C 0.003 — 0.009
D — 0.114 BSC —
E — 0.063 BSC —
e — 0.037 BSC —
el — 0.075 BSC —
H — 0.110 BSC —
L1 — 0.024 BSC —
0 0° — 8°
Dimensions in mm
Symbol
Min. Nom. Max.
A — — 1.45
A1 — — 0.15
A2 0.90 1.15 1.30
b 0.30 — 0.50
C 0.08 — 0.22
D — 2.90 BSC —
E — 1.60 BSC —
e — 0.95BSC —
el — 1.90 BSC —
H — 2.80 BSC —
L1 — 0.60 BSC —
0 0° — 8°
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3-pin SOT89 Outline Dimensions

e

i 0

®

Dimensions in inch
Symbol

Min. Nom. Max.
A 0.173 — 0.185
B 0.053 — 0.072
C 0.090 — 0.106
D 0.031 — 0.047
E 0.155 — 0.173
F 0.014 — 0.019
G 0.017 — 0.022
H — 0.059 BSC —
| 0.055 — 0.063
J 0.014 — 0.017

Dimensions in mm
Symbol

Min. Nom. Max.
A 4.40 — 4.70
B 1.35 — 1.83
C 2.29 — 2.70
D 0.80 — 1.20
E 3.94 — 4.40
F 0.36 — 0.48
G 0.44 — 0.56
H — 1.50 BSC —
| 1.40 — 1.60
J 0.35 — 0.44
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5-pin SOT23 Outline Dimensions
D
b
R
:F
E
1 2 3
e C
el
[ \
U: j x |a 7
- A1 U
Dimensions in inch
Symbol
Min. Nom. Max.
A — — 0.057
A1 — — 0.006
A2 0.035 0.045 0.051
b 0.012 — 0.020
C 0.003 — 0.009
D — 0.114 BSC —
E — 0.063 BSC —
e — 0.037 BSC —
el — 0.075BSC —
H — 0.110 BSC —
L1 — 0.024 BSC —
0 0° — 8°
Dimensions in mm
Symbol
Min. Nom. Max.
A _ — 1.45
A1 — — 0.15
A2 0.90 1.15 1.30
b 0.30 — 0.50
C 0.08 — 0.22
D — 2.90 BSC —
E — 1.60 BSC —
e — 0.95BSC —
el — 1.90 BSC —
H — 2.80 BSC —
L1 — 0.60 BSC —
0 0° — 8°
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Copyright® 2022 by HOLTEK SEMICONDUCTOR INC.

The information provided in this document has been produced with reasonable
care and attention before publication, however, Holtek does not guarantee
that the information is completely accurate and that the applications provided
in this document are for reference only. Holtek does not guarantee that these
explanations are appropriate, nor does it recommend the use of Holtek's products
where there is a risk of personal hazard due to malfunction or other reasons.
Holtek hereby declares that it does not authorise the use of these products in
life-saving, life-sustaining or critical equipment. Holtek accepts no liability for any
damages encountered by customers or third parties due to information errors
or omissions contained in this document or damages encountered by the use
of the product or the datasheet. Holtek reserves the right to revise the products
or specifications described in the document without prior notice. For the latest
information, please contact us.
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