HOLTEK HT75Hxx
40V, 150mA TinyPower™ LDO with Protections

Features General Description
* Low power consumption The HT75Hxx series is a set of low power consumption
« Low voltage drop high voltage regulator implemented in a BCD

technology, which ensures low voltage drop and low

* Low temperature coefficient quiescent current. They allow input voltages as high

* High input voltage (up to 40V) as 40V. They are available with several fixed output
» Output voltage accuracy: tolerance £1.5% voltages ranging from 2.1V to 5.0V.

* Soft start function The soft start function controls the output slew rate to
» Over current protection prevent the overshooting phenomenon when power

on. The enable pin, CE, accepts CMOS level as logic
input. When CE goes low, a fast discharging path
pulls output voltage low a via 300Q resistor. The
internally output over current protection prevents the

* Over temperature protection
» Package types: 3-pin SOT89, 5-pin SOT23

Applications HT75Hxx from being burned even if the output ngde

shorts to ground. The over temperature protection
* Industrial/Automotive Application ensures that the junction temperature will not exceed
« Power Meter, Water Meter, Smart Meter 150°C. The soft start function inhibits the output

. hooti h .
» Portable/Battery-Powered Equipment oversiiooting when power on

Selection Table

Part No. Output Voltage Package Marking
HT75H21 2.1V

HT75H23 2.3V

HT75H25 2.5V

HT75H27 2.7V

HT75H30 3.0V SOT89 HT75Hxx (for SOT89)
HT75H33 3.3V SOT23-5 5Hxx (for SOT23-5)
HT75H36 3.6V

HT75H40 4.0V

HT75H44 4.4V

HT75H50 5.0V

Note: “xx” stands for output voltages.
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HOLTEK i ’ HT75Hxx

Block Diagram

300Q

g
L
T L

Pin Assignment

SOT89 SOT23-5

ouT NC
]

# HT75Hxx
# 5Hxx
1 AN E T H &

OUT GND VIN VIN GND CE

-

Pin Descriptions
Pin No. Pin Name Pin Description
1 8 VIN Input pin
2 59 GND Ground pin
5 1 ouT Output pin
— 3 7 CE Chip enable pin, high enable
— 4 2,3,4,6 NC No connection
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HDLTEK#

HT75Hxx
Absolute Maximum Ratings
Parameter Value Unit
Vin -0.3to +48 \Y
Vee -0.3 to (Vin+0.3) \Y
Operating Temperature Range, Ta -40 to +85 °C
Maximum Junction Temperature, Tywmax) +150 °C
Storage Temperature Range -60 to +150 °C
o Human Body Model +5000 \Y
ESD Susceptibility -
Machine Model +400 \
. . . SOT89 200 °C/W
Junction-to-Ambient Thermal Resistance, 6,a
SOT23-5 500 °C/IW
o SOT89 0.625 w
Power Dissipation, Po
SOT23-5 0.25 w
Note: Pp is measured at Ta=25°C.
Recommended Operating Range
Parameter Value Unit
Vin (Vout+2) to 40 \%
Vce Oto Vi Vv

Rev. 1.30
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HOLTEK HT75Hxx

Electrical Characteristics
Vin=Vout+2V, Vce=Vin, Ta=25°C and Cin=Cour=1uF, unless otherwise specified

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vin Input Voltage — — — 40 \%
Vour Output Voltage Range — 21 — 5.0 \%
Vo Output Voltage Accuracy lour=10mA -1.5 — 1.5 %

Vour=2.1V to 3.0V 100 — —
lout Output Current mA

Vour=3.3V to 5.0V 150 | — —
AVour Load Regulation TmA=lours50mA — 15 45 mV
Voir Dropout Voltage lout=1mA, Vour Change=2% "ot — 10 30 mV
Iss Quiescent Current lour=0mA — | 25140 bA

Vce=2.2V, Vin=40V, lour=0mA — 3.0 5.0 MA
IsHp Shutdown Current Vee=0V — 0.1 1.0 PA
% Line Regulation (Vourt1V)SVig0V, lour=TmA — 01|02 %
Mj}:’% Temperature Coefficient lour=10mA, -40°C<Ta<85°C — |+100| — |ppmrc
locps OCP1 Current Threshold Vin=24V — 250 — mA
locp2 OCP2 Current Threshold Vin=24V, force Vour=0V — 150 — mA
Vocp_tH OCP1/OCP2 Current Threshold | Observe at Vour terminal — 0.7 — V
TsHp Shutdown Temperature — — 150 — °C
Trec Recovery Temperature —_ — 120 — °C
Vin Enable High Threshold CE pin, (Vour+1V)sVin=40V 2 — — \Y,
Vi Enable Low Threshold CE pin, (Vour+1V)sVins40V — — 0.6 \Y
Rois Discharge Resistor Vin=24V, CE=0V, measure at Vour — | 300 | — Q
PSRR Power Supply Rejection Ratio | Vin=24V, Vour=5V, lour=10mA, f=1kHz | — 60 — dB
Noise Output Voltage Noise \éS;J/:sOVHinL;TgSI??zA — | 75 | — | uVews

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2% change in the
output voltage from the value at Viv=Vour+2V with a fixed load.

Vi © _ _ Vin Vour _

L 4 O Vour
ON cE HT75Hxx
c3 4| c1 OFF o— c2 c4
0.1pF 1~10pF GND 1~10pF 0.1pF
Common o * o Common

Rev. 1.30 4 May 12, 2023



HOLTEK HT75Hxx

Typical Performance Characteristic
Test Condition: Vin=Vour+2V, Vce=Vin, lout=10mA, Cin=1uF, Cour=1pF and Ta=25°C, unless otherwise noted.

Output Voltage vs Input Voltage Quiescent Current vs Input Voltage
2.12 4
2115 35
3
g 21 2 25
2
5 2105 @ 2
g —-40°C 2 45
—Ee |l il
i
2.005 asc 05 +85°C
2.09 0 +125°C
0 10 20 30 40 0 10 20 30 40
VIN (V) Vin (V)
Line Regulation: HT75H21 (lour=10mA) Iss vs Vin: HT75H21 (lout=0mA)
2305 4
23 35
__-'--_.___-
2295 / 5
= < 25
c 2B —-40°C S
E 2285 —425°C 2 .
228 +85°C ! —40C
i L T +25°C
2275 05 —
297 0 +125°C
0 10 20 30 40 0 10 20 30 40
VIN(V) Vin (V)
Line Regulation: HT75H23 (lour=10mA) Iss vs Vin: HT75H23 (lour=0mA)
2515 4
251 [ 35
2505 —— T 3
S 25 g 25
5 2495 —-40°C a2
S 249 +25°C = 15 —
2485 e 1 —+25°C
—5%
1957
2475 0
0 10 20 30 40 0 10 20 30 40
ViN (V) Vin (V)
Line Regulation: HT75H25 (lour=10mA) Iss vs Vin: HT75H25 (lout=0mA)
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HOLTEK HT75Hxx
Output Voltage vs Input Voltage Quiescent Current vs Input Voltage
272 4
2715 35
271 >—< 3
S 2705 < 25
5 2 =-40°C g 2
(=] -_—
> 2695 — 25 15 — e
269 T 4+85°C 1 = +25°C
2685 05 ::gggfc
268 0
0 10 20 30 40 0 10 20 30 40
VIN(V) Vin (V)
Line Regulation: HT75H27 (lour=10mA) Iss vs Vin: HT75H27 (lour=0mA)
302 4
305 | T — 35
3.01 3
z 3.00;:; g 25
'CSJ 2995 _-40DC E 2
> 299 —+25C 15 —40C
2985 T +85°C 1 — 25
208 05 85
2975 0 125
0 10 20 30 40 0 10 20 30 40
VIN(V) Vin (V)
Line Regulation: HT75H30 (lour=10mA) Iss vs Vin: HT75H30 (lout=0mA)
3.33 4
35
332 >—< 3| |
S g2
5 —40°C g 2
=] 33 —+25°C =
z —+85°C ' ——-40°C
3.99 1 —_25°C
05 ——485°C
398 0 —+125°C
0 10 20 30 40 0 10 20 30 40
VIN (V) ViN (V)
Line Regulation: HT75H33 (lour=10mA) Iss vs Vin: HT75H33 (lour=0mA)
364 4
163 —_— 35
—————— e 3
> 362 z 25
5 361 o 2
e =-40°C 2 s
> 38 \_%Dc 1 —40°
85 e
359 05 —1goC
: —+1257C
358 0
0 10 20 30 40 0 10 20 30 40
VIN (V) Vin (V)
Line Regulation: HT75H36 (lour=10mA) Iss vs Vin: HT75H36 (lour=0mA)
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HOLTEK HT75Hxx
Output Voltage vs Input Voltage Quiescent Current vs Input Voltage
402 4
401 >—< ”
4 3
2 399 é 25
5 - n 2
g 398 -40°C o 15
T ' —40°C
397 H85°C 1 —425C
3.96 05 +85°C
— I
205 0 125°C
10 20 30 40 10 20 30 40
VIN(V) Vin (V)
Line Regulation: HT75H40 (lour=10mA) Iss vs Vin: HT75H40 (lour=0mA)
445 4
o Te— b
443 3
Z 44 5 25
5 - w 2
g 441 -40°C u 15
T8 ' —-40°C
44 +85°C 1 T +25°C
4.39 05 +85°C
— +125°C
4.38 0
10 20 30 40 10 20 30 40
Vin(V) VIN(V)
Line Regulation: HT75H44 (lour=10mA) Iss vs Vin: HT75H44 (lout=0mA)
5.03 4
35
5.02 3
S 501 g 25
2
3 5 - —40C £ 5
> —+25C : —a0°C
499 85 ! Tase
05 +85°C
198 o ——+125°C
10 20 30 40 10 20 30 40
VIN(V) VIN (V)
Line Regulation: HT75H50 (lour=10mA) Iss vs Vin: HT75H50 (lour=0mA)
Rev. 1.30 May 12, 2023



HOLTEK HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Shutdown Current vs Input Voltage Quiescent Current vs Output Current
014 300
0.12 250
0.1

- Z 200

s oo8 E]

=z g 150

Z 006 &

B 100 —40°C
0.04 —40°C —+257C
0.02 —+25°C 50 +85°C

0 +85°C 0
0 10 20 30 40 0 30 60 90 120 150
Vin (V) lout (V)
Isip vs Vin: HT75H21 (lour=0mA, Vce=0V) Iss vs lour: HT75H21 (Vin=4.1V)
0.12 300
0.1 250

z 0.08 Z 200

o 006 o 150

z =

= 004 — 10°C 100
0.02 ——+25°C 50

+85°C
0 0
0 10 20 30 40 0 30 60 90 120 150
VIN (V) lour(V)
Isip vs Vin: HT75H23 (lour=0mA, Vce=0V) Iss vs lour: HT75H23 (Vin=4.3V)
0.12 300
0.1 250

z 008 z 200

o 006 o 150

& o

= 004 — 4C 100
0.02 —+25°C 50

+85°C
0 0
0 10 20 30 40 0 30 60 90 120 150
VIN(V) lout(V)
Isup vs Vin: HT75H25 (lour=0mA, Vce=0V) Iss vs lout: HT75H25(Vin=4.5V)
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HOLTEK HT75Hxx
Shutdown Current vs Input Voltage Quiescent Current vs Output Current
0.12 300
0.1 250
z 0.08 2 200
o 006 o 150
z n
= 004 — 100
-40°C
0.02 —+25°C 50
0 +85°C 0
0 10 20 30 40 30 60 90 120 150
ViN (V) lout(V)
Isip vs Vin: HT75H27 (lour=0mA, Vce=0V) Iss vs lour: HT75H27 (Vin=4.7V)
0.12 300
0.1 250
< 008 g 200
‘%" 0.06 3 150
= 004 —0C 100
0.02 —+25°C 50
+85°C
0 0
0 10 20 30 40 30 60 90 120 150
VIN(V) lour(V)
Isip vs Vin: HT75H30 (lour=0mA, Vce=0V) Iss vs lour: HT75H30 (Vin=5V)
0.14 300
0.12
0.1 _
T <
< o8 3
£ 006 8
T oo —-40°C
0.02 ——+25C
0 +85°C
0 10 20 30 40 30 60 90 120 150
ViN(V) IouT (V)
Isip vs Vin: HT75H33 (lour=0mA, Vce=0V) Iss vs lour: HT75H33 (Vin=5.3V)
0.74 300
0.12 250
0.1
= = 200
< oo 3
= o 150
Z 006 2
o4 — 100
0.02 TT+25°C 50
0 +85°C 0k
0 10 20 30 40 30 60 90 120 150
VIN (V) lour(V)
Isup vs Vin: HT75H36 (lour=0mA, Vce=0V) Iss vs lout: HT75H36 (Vin=5.6V)
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HOLTEK HT75Hxx

Shutdown Current vs Input Voltage Quiescent Current vs Output Current
012 300
01 250
z 008 Z 200
o 006 o 150
[%;] —
= 0.04 — 40°C 100
0.02 T +25°C 50
+85°C
0 0
0 10 20 30 40 0 30 60 90 120 150
VIN (V) lout(V)
Isup vs Vin: HT75H40 (lour=0mA, Vce=0V) Iss vs lour: HT75H40 (Vin=6V)
014 300
01
-~ = 200
< oo ]
a w150
Z 006 ]
o004 — 100
002 —+25°C 50
0 +85°C 0!
0 10 20 30 40 0 30 60 90 120 150
VIN (V) lour(V)
Isip vs Vin: HT75H44 (lour=0mA, Vce=0V) Iss vs lour: HT75H44 (Vin=6.4V)
012 300
01
g 0.08 g
= 0.06 E
< 004
i T -ADC
0.02 T +25°C
0 +85°C
0 10 20 30 40 0 30 60 90 120 150
VIN(V) lour (V)
Isip vs Vin: HT75H50 (lour=0mA, Vce=0V) Iss vs lour: HT75H50 (Vin=7V)
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HOLTEK

HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

loce1 vs Input Voltage

loce2 Vs Input Voltage

300
250
200
150
100

locP1 (mA)

50

—-40°C
—+25°C
+86°C
10 20 30 40
VIN (V)

locp1 vs Vin: HT75H21

locP2 (mA)

200

150

100

50

—_

—40°C
—+25°C
+85°C

10 20 30 40

Vin(V)
loce2 vs Vin: HT75H21 (Vour=0V)

300 200
250 ﬁ 150 \
EE~ 200 g
= 150 = 100
5 —=-40°C 3}
o 100 [} T -A0°C
- — +25°C - 50 — o5
50
+85°C £85°C
0 0
10 20 30 40 10 20 30 40
Vin(V) Vin(v)
loce1 vs Vin: HT75H23 locp2 vs Vin: HT75H23 (Vour=0V)
300 200
"—-'_'-—-—-_._._________
250 —\\
- 150 \
g™ e f
— 150 5 100
& T-40°C g
8 100 o 2 —40C
50 +256°C 50 — i 25°C
+85°C +85°C
0 0
10 20 30 40 10 20 30 40
Vin(V) Vin(V)
locp1 vs Vin: HT75H25 locp2 vs Vin: HT75H25 (Vour=0V)
Rev. 1.30 11 May 12, 2023



HOLTEK HT75Hxx

loce1 vs Input Voltage loce2 Vs Input Voltage
400 250
350 —_—— \\
200
300 \
< 250 2 1 \
= 200 o =
& 150 40 S 100
5] —_— e <] T -40°C
= 100 +256°C - —
50 +25°C
50 +85°C Jgec
0 0
0 10 20 30 40 0 10 20 30 40
VIN(V) VIN(V)
locp1 vs Vin: HT75H27 locp2 vs Vin: HT75H27 (Vour=0V)
300 200
250
\ 150
Z 200 . 2
E E
— 150 ~ 100
o —_— o
8 100 A0 8 —_40°C
= —+25°C T80 — 4754
50 +25°C
+85°C +85°C
0 0
0 10 20 30 40 0 10 20 30 40
VIN(V) VIN(V)
locp1 vs Vin: HT75H30 locp2 vs Vin: HT75H30 (Vour=0V)
300 200
250 N R
- 150
200 o z
g g
‘: 190 E 100
& =—-40°C 8
g 100 g —40°C
= —+25C 50 o5
%0 +85°C +85°C
0 0
0 10 20 30 40 0 10 20 30 40
ViN(V) ViN(V)
locp1 vs Vin: HT75H33 locp2 vs Vin: HT75H33 (Vour=0V)
300 200
P ——
250 —_—
- 150 \
z = :
— 150 ~ 100
& —-40°C 5
S T +25°C 2 50 e
50 T +25°C
+85°C +85°C
0 0
0 10 20 30 40 0 10 20 30 40
VIN(V) VIN(V)
loce1 vs Vin: HT75H36 locez2 vs Vin: HT75H36 (Vour=0V)
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HOLTEK HT75Hxx
loce1 vs Input Voltage loce2 Vs Input Voltage
400 250
350 ———————
300 = 20
< 250 T 150 '
£ 200 5
5 ——-40°C & 100
g w —asc | Z i
5 * 50 ——495°C
o 85 0 +85°C
10 20 30 40 10 20 30 40
VIN(V) Vin(V)
loce1 vs Vin: HT75H40 locpz vs Vin: HT75H40 (Vour=0V)
300 200
— —
250 \
150 \
T 200 =
E E
= 150 = 100
% —-40°C %
2 10 = —-40°C
— e 2
6 25°C 50 —_—
+85°C +85°C
0 0
10 20 30 40 10 20 30 40
VIN(V) VIN(V)
loce1 vs Vin: HT75H44 locez Vs Vin: HT75H44 (Vour=0V)
300 200
290
280 e 190
E = \ —+25°C E 100
z +85°C &
3 280 \E g —-40°C
250 %0 —+25°C
+85°C
240 0
10 20 30 40 10 20 30 40
VIN (V) ViN (V)
locp1 vs Vin: HT75H50 locp2 vs Vin: HT75H50 (Vour=0V)
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HOLTEK HT75Hxx
Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.
Output Voltage vs Output Current (RMS) Dropout Voltage vs Output Current
25
1000 —-40°C
2 N a00 —+25C
S 15 — VINE3 IV S ——+85°C
e —un4y | E 600
g 1 — VINET2Y S 400
05 — VIN=36V 200
— VIN=40V
0 0
0 0 80 El| 120 150 180 0 30 60 0 120 150
lour(mA) lour (mA}
Vour vs lour: HT75H21 Dropout Voltage: HT75H21
25 .
1000 -40°C
9 \ —+25°C
800 “TT485°C
S 15 — VN3 | S
5 — VIN=4.3V ‘E’ 500
g 17 —uny | S 400
05 — VIN=36V 200
— VIN=40V
0 0
0 0 80 i) 120 150 180 0 30 60 90 120 150
lour(mA) lour (MA)
Vour vs lout: HT75H23 Dropout Voltage: HT75H23
3 —
1000 -40°C
25 —+25°C
\ 800 “TT485°C
s 2 — VNS | S
E 15 —uney | S 600
s 1 —VINV | S 400
05 — VIN=36Y 200
— VIN=40V
0 0
0 0 80 90 120 150 180 0 30 60 90 120 150
lour(mA) lour (MA)
Vour vs lour: HT75H25 Dropout Voltage: HT75H25
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HOLTEK HT75Hxx
Output Voltage vs Output Current (RMS) Dropout Voltage vs Output Current
3 —
= 1000 -40°C
25 TT+25°C
800 TT485°C
s ! —VNIN | S
5 15 —unay | E 600
S —VNY | S 400
05 — VIN-38Y 200
— VIN=4OV
0 0
20 60 90 20 18 180 30 60 90 120 150
lout(mA) lour (MA)
Vour vs lour: HT75H27 Dropout Voltage: HT75H27
35 —_—e
1000 -40°C
3 N — TT4+25°C
25 800 4857
g —VN | S
s S
el —ungy | E 600
g ” — VNt | S 400
1 —VIN=
. VIN=36Y 200
- — VIN=40V
0 0
20 60 90 200 180 180 30 60 90 120 150
lour(ma) lour (mA)
Vour vs lour: HT75H30 Dropout Voltage: HT75H30
¥ 1000 —-40°C
3 \\ N\ — 25
95 800 ——+85°C
s — VIN-4.3V %‘
£ 2 — VINS5 3V < 600
g w — VNI S 400
1 _
— VINS3BV 200
05 — VN4V
0 0
20 60 90 W B0 180 30 60 90 120 150
lour(mA) lout (mA)
Vour vs lour: HT75H33 Dropout Voltage: HT75H33
: =40
1000
38 j\ —425%C
3 800 85
S 25 — VIN=46V <
o — VINS56V .E, 600
S s — VN | S 400
1 — VIN=36V
200
05 — VIN=40V
0 0
20 80 90 20 10 180 30 60 90 120 150
lour(mA) lour (MA)
Vour vs lour: HT75H36 Dropout Voltage: HT75H36
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HOLTEK HT75Hxx
Output Voltage vs Output Current (RMS) Dropout Voltage vs Output Current
45 —
4 1000 -40°C
15 \\ —425°C
: 800 +85°C
S 3 — VINS5Y <
25 — VINSHY E 600
3 2 :
> 15 VIN=12V = 400
] — VIN=36V
200
05 — VIN=40V
0 0
0 0 60 90 120 150 180 0 30 60 90 120 150
lour(mA) lour (MA)
Vour vs lour: HT75H40 Dropout Voltage: HT75H40
5 —
45 1000 -40°C
4 o~ TTH25°C
35 ) 800 +85°C
S — VIN=5.4V s
5 25 — VIN=6.4V < 600
3 wg VNEIY | 2 400
: — VIN=36V
1 200
05 = VIN=40V
0 0
0 0 60 90 120 150 180 0 30 60 90 120 150
lour(mA) lour (MA)
Vour vs lout: HT75H44 Dropout Voltage: HT75H44
55
5 ) 1000 —a0C
4 N —+257C
4 800
s 15 — VIN=6V S +85°C
£ 3 —VINETY E 600
3 25 =
S VINEIV S 00
15 — VN
; VINS36Y 200
05 — VIN=40V
0 0
0 0 60 90 120 150 180 0 30 60 90 120 150
lour(mA) lout (MA)
Vour vs lour: HT75H50 Dropout Voltage: HT75H50
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HOLTEK

HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

PSRR Output Noise vs Frequency
80 a0
70 P 35 N\
gw %—-\\ - \
% \K = \ —VIN=4.1V
H ST 1
% a0 \ 7 \ —VIN=22V
an \___ ey g i \\i\\ ——VIN=dOV
i%20 —VIN=24V 10 \\
10 ——VIN=40V 5 No/ANA L
0
1.0E+02 1.06+03 1.0E+04 1.06+05 ° 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H21 Output Noise: HT75H21
(lour=10mA, f=100Hz to 100kHz) (lour=10mA, f=10Hz~100kHz)
80 a5
2., N .
E: 50 \ 5 ¥ \\\\ 13V
"Em \\ -:-‘- 25 \\\\ A —VIN=28Y
ﬁ' \.‘ 3 \\ ” e VIN=40V
s 30 T —ViIN=2.3v 215
£ —VIN=24V 10 \\ ‘(\
10 ——VIN=40V 5 WA I
1o.os+-02 1.08+03 1.06+04 1.0E+05 ° 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H23 Output Noise: HT75H23
(lour=10mA, f=100Hz to 100kHz) (lout=10mA, f=10Hz~100kHz)
80 70
70 ] 60
z = 50 1\
£ s0 5 \ —VIN=4.5V
-.‘%' © \ % 40 \ —IN=24Y
ﬁ. \..\. 3 ——VIN=d0V
] 0 ——VIN=4.5V z 2 \
220 —VIN=24V “ A ,
10 ——VIN=40V 10 ~
0 0
1.0E+02 1.0E+03 1.0E+04 1.0E+05 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H25 Output Noise: HT75H25
(lour=10mA, f=100Hz to 100kHz) (lour=10mA, f=10Hz~100kHz)
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HOLTEK

HT75Hxx

PSRR Output Noise vs Frequency
20 a5
70 §— 40
3 60 ~] 32 \\
E‘é . T~ s 0 N IN=4.7V
£ o T 2 \ —viN=28v
22';30 \ —VIN=4.7V Z s NS N vinsser
20 —VIN=24V 10 ‘\\\\\\\‘
10 ——VIN=40V 5 wmh
0 0
1.0E+02 1.06+03 1.0E+04 1.0E+05 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H27 Output Noise: HT75H27
(lour=10mA, f=100Hz to 100kHz) (lout=10mA, f=10Hz~100kHz)
0 70
g P ®
% 50 [T \ 5 * \ =——VIN=5V
-ﬂ§' 0 \ = 0 \ —IN=24V
& \\ 5 30 ——VIN=E0V
s T —wvinN=sv = 2 \ \
220 —VIN=24v
10 ——VIN=40V 0 \! %A’i ol
0
1.0E+02 1.0£+03 1.0E+04 1.0E+05 ° 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H30 Output Noise: HT75H30
(lour=10mA, f=100Hz to 100kHz) (lout=10mA, f=10Hz~100kHz)
80 50
70 15
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HT75Hxx

PSRR Output Noise vs Frequency
80 45
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1.0E+02 1.0E+03 1.0E+04 1.0E+05 10 100 1000 10000 100000
Freqency (Hz) Hz
PSRR: HT75H40 Output Noise: HT75H40
(lour=10mA, f=100Hz to 100kHz) (lour=10mA, f=10Hz~100kHz)
80 50
70 R 45
3 60 AN
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HOLTEK HT75Hxx
Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.
Output Voltage vs. Output Current (Pulse)
25 3
2 25
Z 15 s 2
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HOLTEK HT75Hxx
Output Voltage vs. Output Current (Pulse)
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HOLTEK

HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Load Transeint Response 1

Load Transeint Response 2

Tek Run Trig'd

Tek Run Trig'd

VOouT
iU

VOuT
B e

]

[ZfiouT I

[ Value Tean Win WMax Std Dev T
@ Max 217V 2.18 2.17 2.18 2.27m
@ Vi 1.96 1.96 1.96 1.97 2.22m
Load Transient Response: HT75H21
(Vin=4.1V, lour=1mA to 150mA)

20.0ms 5.00MS /s 2 7 ]
@ oV v @2 1M points 82.0mé

L S SS——
20.0ms 5.00MS/s 2 7 ]
@ omy & 2 1M points 82.0mA
[ Value WMean WMin Max Std Dev
@ ax 218V 2.18 2.17 2.18 2.61m
@ Vin 1.87 V 1.95 1.87 1.97 31.8m
Load Transient Response: HT75H21
(Vin=4.1V, lou=0mA to 150mA)

Tek fun Trig'd

Tek fun Trig’d

VOUT
Dviut

[ZfloUT R
20.0ms 5.00MS/s 2 / ]
@ onV & 2 1M points 21.0mA
[ Value Mean Min Max Std Dev
@ Vax 2.3 Y 2.35 2.35 2.36 2.96m
@ Vin 213V 2.13 2.13 2.14 2.85m
Load Transient Response: HT75H23
(Vin=4.3V, lour=1mA to 150mA)

Efiour

20.0ms 5.00MS/s 2 7 ]
@ 0oV & 2 1M points 81.0mA
[ Valie Mean Win Max Std Dev
2,36V 2.36 2.35 2.51 4.98m
@ Vin 207V 2.10 2.06 2.14 3L.5m
Load Transient Response: HT75H23
(Vin=4.3V, lour=0mA to 150mA)

Tek Run Trig'd

Tek Run Trig'd

]

[ZfloUTF A [ZflouTes ——————

X 20.0ms 5.00MS/s 2 / ] . [20.0ms 5.00MS/s 2 / ]

@ 100mV B 2 1M points 81.0mA B 2 1M points 81.0mA
Value Mean Min Max Std Dew ] Value Mean Min Mast Std Dev ]

@ Max 2.56 W 2.56 2.56 2.57 2.52m 2.56 W 2.56 2.56 2.57 2.51m

@ Min 2.35 W 2.32 2.28 2.35 31.3m 2.28Y 2.29 2.28 2.29 2.82m

Load Transient Response: HT75H25 Load Transient Response: HT75H25
(Vin=4.5V, lour=1mA to 150mA) (Vin=4.5 V, lour=0mA to 150mA)
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HOLTEK

HT75Hxx

Load Transeint Response 1

Load Transeint Response 2

Load Transient Response: HT75H27
(Vin=4.7V, lout=1mA to 150mA)

Tek fun E— | — Trig'd Run —_— Trig'd
VOUT VOUT
il V0T
! " \ !
| |
| ‘ |
I
|
|
‘ 1
| | |
| 1 |
200t T {IouT
20.0ms 5.00MS/5 2 /7 ] 20.0ms 5.00MS/5 2 7 ]
@ 00mV & 2 1M points 81.0m& @ oomV & 2 1M points 81.0mé4
Value Mean Min Max Std Dev Value Mean Min Max StdDev
277V 277 2.76 277 3.14m @ Max 277V 277 2.76 277 3.24m
2.55 Y 254 254 2,55 2.61m @ Vi 248V 251 2.48 255 29.7m

Load Transient Response: HT75H27
(Vin=4.7V, lour=0mA to 150mA)

Load Transient Response: HT75H30
(Vin=5V, lour=1mA to 150mA)

Tek Run S —— | S —— Trig’d Fun — ——— Trig’'d
VOUT VOUT
DUt BT
i 1 \ 1
| |
| | |
‘ \
‘ | |
[ I
[Zfiout ! Ao
20.0ms 5.00MS/s 2 7 20.0ms 5.00MS/s 2 /7 ]
By 2 1M points 81.0mA @ 1oomy & 2 1M points 81.0m&
Value Mean Min Max Std Dev Value Mean Min Max Std Dev
3.08V 3.08 3.07 3.08 2.79m @ Max .08V 3.08 3.08 3.08 2.53m
286V 281 2.78 2.87 32.5m @ lin 279V 279 278 2.80 3.4im

Load Transient Response: HT75H30
(Vin=5V, lout=0mA to 150mA)

Tek Run Trig'd

Tek Run Trig'd

vout
BT

VOUT
mommme

[ Ai0UTRS i
20.0ms 5.00M5/s 2 7 ]
00mV W @ 1M points 82.0mA
Value Mean Min Max Std Dev
3.39Y 338 3.37 3.39 4.45m
3.7 Y 317 3.17 3.17 8164

Load Transient Response: HT75H33
(Vin=5.3V, lout=1mA to 150mA)

20.0ms 5.00MS/s 2 7 ]
2 1M peints 82.0mA

Mean Min Max Std Dev
T
Load Transient Response: HT75H33

(Vin=5.3V, lour=0mA to 150mA)

alue Mean Min Max Std Dev
TN
Load Transient Response: HT75H36
(Vin=5.6V, lour=1mA to 150mA)

Tek fun — | m— Trig'd Tek fun S| — Trig'd
VvOUT vouT
ol iy
I I ‘
| |
‘ | ‘
; 1
1 \ 1
— X |
[Z{l0U Ty {louT
20.0ms 5.00MS/s 2 7 ] 20.0ms 5.00MS/s 2 7 ]
100mY B 2 1M points. 81.0mA @ 100mV & 2 1M points 81.0mA

Walue Mean Min Max Std Dew
@ Vax 3.67 Y 3.68 3.63 3.68 7.07m
@ Min 3.39Y 3.45 3.39 3.47 31.8m

Load Transient Response: HT75H36
(Vin=5.6V, lour=0mA to 150mA)
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HOLTEK

HT75Hxx

Load Transeint Response 1

Load Transeint Response 2

Load Transient Response: HT75H44
(Vin=6.4V, lour=1mA to 150mA)

Tek fun Trigd Tek Fun Trig'd
vouT vOuUT
DT oyvolT
T [ i
‘ | |
‘ |
| | | |
\ \ 1 1
73 L e . [em————— [ZfiouT .
l[zo.mns 5.00MS/s 2 7 ] 20.0ms 5.00MS /s 2 7 ]
@ 1oomy B 2 1M points 81.0mA B 2 1M points 81.0mA
Value Mean Min Max Std Dev Value Mean Win Max Std Dev
@ Vax 4.04 Y 4.04 4.04 4.05 2.87m 4.04 4.04 4.04 4.04 2.12m
@ Vin 3.83V 3.78 3.76 3.84 26.3m 3774 3.76 3.76 3.7 3.24m
Load Transient Response: HT75H40 Load Transient Response: HT75H40
(Vin=6V, lour=1mA to 150mA) (Vin=6V, lour=0mA to 150mA)
Tek Run Trig'd Tek Fun Trig'd
VOUT YOUT
V00T Tl
\ ' | ‘
! |
‘ ‘
| |
‘ : |
| |
LU - |
i TE L Aot
20.0ms S5.00MS/s 2 / ] 20.0ms. 5.00MS/s 2 / ]
@ 100mV B 2 1M points 31.0mA By 2 1M points 81, 0mA
Value Wean Win Wax Std Dev Value Mean Win Max Std Dev
@ Vax 4.49Y 4.49 4.48 4.49 2.30m 4.49 Y 4.49 4.48 4.49 2.33m
@ Min 4.28 W 4.28 4.27 4.28 2.89m 4.21 4 4.24 4.19 4.28 36.3m

Load Transient Response: HT75H44
(Vin=6.4V, lour=0mA to 150mA)

Load Transient Response: HT75H50
(Vin=7V, lour=1mA to 150mA)

Telcfun Trig'd Tek Aun Trigd
VOUT vouT
lvour TR OUT IR,
|
I Ser———— R
20.0ms 5.00MS/s D / ] 5.00MS/5 ]
@ 1oomV By 2 1M points 77.0mA 1M points 77.0mA
Value Mean Min Max Std Dev Value Wean in Max Std Dev
@ Vax 5.09Y 5.09 5.09 5.10 2.25m 5.09 W 5.08 5.09 5.10 2.76m
@ Vin 4.87 W 4.82 4.79 4.87 33.0m 4.79 4.80 4.79 4.80 2.76m

Load Transient Response: HT75H50
(ViN=7V, lout=0mA to 150mA)
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HOLTEK HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Line Transeint Response 1 Line Transeint Response 2
Tek #iT § T | Trig? Tek #1{7 § i | Trig?
:
[ ‘ l i + L. +
— ) l - VIN
VOUT . : VOUT
@ HUTEEUIN 2 BT . J[*‘ovn; 51600ms g&;rgws gT] @ DoV b € i - J[fvr;sgusomm 33;’2% m
Line Transient Response: HT75H21 Line Transient Response: HT75H21
(Vin=3.1V to 4.1V, lour=10mA) (Vin=25V to 40V, lour=10mA)
Tek fiun Trig? Tek Fun Trig?
+
VIN
: F———--—-—-—T )
VIN
[TVl [TV
U f 00T
@ 10V & 2 [10.0ms mt:jrf‘&"{; m @ 00V & 2 [1U.Ums mr;rg&"ﬁ .33.s/v
Line Transient Response: HT75H23 Line Transient Response: HT75H23
(Vin=3.3V to 4.3V, lour=10mA) (Vin=25V to 40V, lour=10mA)
Tek fun Trig? Tek Run Trig?
VIN 4 :
VIN h
BN [EyVIN
[EvouT) GUTRS
@ L0V w 2 [umm m?’r\g‘s"@ m @ 00V & 2 [1U.Ums mr;rg&"{; .31.4/v
Line Transient Response: HT75H25 Line Transient Response: HT75H25
(Vin=3.5V to 4.5V, lour=10mA) (Vin=25V to 40V, lour=10mA)
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Line Transeint Response 1

Line Transeint Response 2

Tek fun Trig?

Tek fun Trig?

VIN 4

VIN

® L0V v @ 10.0ms 10.0MS/s @ /
1M points 4.20v

Line Transient Response: HT75H27
(Vin=3.7V to 4.7V, lour=10mA)

M polnts 3.8V

@ 100V & 2 [10.0m: 10.0MS/s o /

Line Transient Response: HT75H27
(Vin=25V to 40V, lour=10mA)

Tek fun Trig? Tek Run Trig?
VIN 4
d
VIN
DN [TV
L oUT
@ L0V v @ [10.0m: 1&%? m @ 0oV & @2 [10.0m: 1&%‘&"{; m
Line Transient Response: HT75H30 Line Transient Response: HT75H30
(Vin=4V to 5V, lour=10mA) (Vin=25V to 40V, lour=10mA)
Tek 1k Tek 17 15 i 1 Trig?
VIN 4
) ) ) - VIN +

vouT

D
o
Line Transient Response: HT75H33
(Vin=4.3V to 5.3V, lour=10mA)

10.0ms 50.0MS/s
Wv30.17200ms M B

- VOUT : T . : ]
D

7
‘2!4\/

Line Transient Response: HT75H33
(Vin=25V to 40V, lour=10mA)

10.0ms 50.0MS/s
Wv30.17200ms  SM Bk

Tek Run Trig?

VIN <

4
VIN

B g
@ 10V & 2 [10.0m: 1&1!\:‘3"{; m @ w00V & 2 [10.0m: 1&1!\:‘3"{; m
Line Transient Response: HT75H36 Line Transient Response: HT75H36
(Vin=4.6V to 5.6V, lour=10mA) (Vin=25V to 40V, lour=10mA)
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HT75Hxx

Line Transeint Response 1

Line Transeint Response 2

O BAT R

f
[y i i
(@ 20V & @ soomvw

)(10.0ms 50.0MS/5 o/
W+v28.21600ms _ SM 8% 6.60 V.

Line Transient Response: HT75H50
(Vin=6V to 7V, lour=10mA)

Tek Run Trig? Tek Fun __Trig?
VIN 4
;
VIN
VN
i EvolT
1
@ L0V & 2 [1U.Um: 1?/\%’\9&"@ m @ oV v @2 [10.0m: 1&%;{; m
Line Transient Response: HT75H40 Line Transient Response: HT75H40
(Vin=5V to 6V, l.==10mA) (Vin=25V to 40V, lour=10mA)
Tek fun Trig? Tek Fun Trig?
VIN 4
VIN
By
[,r i [»/ \./wa\;—-,.,'-’“..\.: o m::‘;\u.« o \. p——
BN :
® 0 v @ [10.0ms Wy\:‘&"{; m ® 0 v @ [10.0m: Mﬁiﬁ .33.s/v.
Line Transient Response: HT75H44 Line Transient Response: HT75H44
(Vin=5.4V to 6.4V, l.-=10mA) (Vin=25V to 40V, lour=10mA)
Tek #1117 k I 1 Trig? Tek #i7 § 1 1 Trig?
. 1] :
VIN Sl d
" ) " FVIN
e
VOUT VOUT

o
C

® 100V % @ S00m & J[mo

ms
W-v28.21600ms

50.0MS/s 7
SM 85 33.0V

Line Transient Response: HT75H50
(Vin=25V to 40V, lour=10mA)

Rev. 1.30 27

May 12, 2023



HOLTEK

HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Power ON/OFF with Enable (lout=0mA) Power ON/OFF with Enable (lour=150mA)
Tek #i7 I i 1 Trig? Tek #17F I it 1 Trig?
‘ ] \
VIN VIN [ )
‘ I
+ J «
P vee B vee
(D vwevmrmrmrm) >
- VOUT L VOUT
 F AN - Y F B e e e )
ON/OFF Response: HT75H21 ON/OFF Response: HT75H21
(Vin=4.1V, lout=0mA, Vce=0V to 2.2V) (Vin=4.1V, lour=150mA, Vce=0V to 2.2V)
Tek Preiu Trig? Tek Fun Trig?
VIN VIN
K T
v VN
VOUT VOUT
[3p{vouTl [33vouTl
@k v @ Jase Bips By | @ i & °® Jlae B iy
ON/OFF Response: HT75H23 ON/OFF Response: HT75H23
(Vin=4.3V, lour=0mA, Vce=0V to 2.2V) (Vin=4.3V, lout=150mA, Vce=0V to 2.2V)
Tek fiun Trig? Tek Fun Trig?
VIN VIN
AVCE
[V
B|vout
e ® J e e v @ Jlae s T
ON/OFF Response: HT75H25 ON/OFF Response: HT75H25
(Vin=4.5V, lout=0mA, Vce=0V to 2.2V) (Vin=4.5V, lour=150mA, Vce=0V to 2.2V)
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HOLTEK

HT75Hxx

Power ON/OFF with Enable (lout=0mA)

Power ON/OFF with Enable (lour=150mA)

Tek fun

Tek fun

ON/OFF Response: HT75H27
(Vin=4.7V, lout=0mA, V=0V to 2.2V)

Trig? Trig?
: |
VIN | VIN
o
g
@ L0V 8w @2 10.0ms 10.0M57s 2 7 @ LoV & @2 ][1U.Ums 10.0MS/s D / J
® 10V W 1M points 110V @ 10V W 1M points 110V

ON/OFF Response: HT75H27
(Vin=4.7V, lour=150mA, Vce=0V to 2.2V)

Tek Run Trig?

Tek fun Trig?

VIN

10.0MS/s

10.0ms 2 /
1M points 110V

ON/OFF Response: HT75H30
(Vin=5V, lout=0mA, V=0V to 2.2V)

VIN ‘

10.0MS/s

2 10.0ms 2 /
1M points 110V

ON/OFF Response: HT75H30
(Vin=5V, lour=150mA, Vce=0V to 2.2V)

On/Off Response: HT75H33
(Vin=5.3V, lour=0mA, Vce=0V to 2.2V)

Tek #1i7 [ e e ———— 1Trig?. Tek #1417 [ ] ] Trig?
d
VCE VCE
Pt vour k B vour
2
100V & 10.0r 50.0MS/: S 100V & 10.01 50.0MS/: S
Eg 200V & J[ vt 5M B ’ go.omv Cg 200V & J[ it 5M B ’ go.omv

ON/OFF Response: HT75H33
(Vin=5.3V, lour=150mA, Vce=0V to 2.2V)

Telfun Trig?

Tek Aun

On/Off Response: HT75H36
(Vin=5.6V, lour=0mA, Vce=0V to 2.2V)

Trig?
VIN \ IN !
pIVCER I VCER
1VIN
w v
[ZfvouTi [ZfvauT]
. 1.00 W By 2 10.0ms 10.0MS/s 2 /7 . 1.00 W By 2 10.0ms 10.0MS/s 2 /7
@ LoV & 1M points 110V @ 10V & 1M points 110V

ON/OFF Response: HT75H36
(Vin=5.6V, lour=150mA, Vce=0V to 2.2V)
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HOLTEK

HT75Hxx

Power ON/OFF with Enable (lout=0mA)

Power ON/OFF with Enable (lour=150mA)

Tek Run Trig?

On/Off Response: HT75H40
(V|N=6V, lour=0mA, Vce=0V to 2.2V)

Trig?
‘ |
VIN ‘ VIN
[ A /
VOER Ry pVCE S
[Ty¥N . vOUT [TV VvOUT
[3{vout @
@ L0V v @ 10.0m5 10.0M5/5 2 / 10.0ms 10.0MS/s 2 /
@ 10V & M points 110V 1M points 110V

ON/OFF Response: HT75H40
(Vin=6V, lour=150mA, Vce=0V to 2.2V)

On/Off Response: HT75H44
(Vin=6.4V, lour=0mA, Vce=0V to 2.2V)

Tokfun Trig? Tekfun Trig?
vouT . | VIN
Ve s - CE—————
- - VOUT \ [ - - VOUT
[3{vou [3vo0T | —————
® 07 & @2 0.0ms T0.0M5 /s 2 / ( BUTCE 10.0ms oo @D
@ 20V & 1M points 110V @ 20V & 1M points 110y

ON/OFF Response: HT75H44
(Vin=6.4V, lour=150mA, Vce=0V to 2.2V)

Tek #47 I i | _ITrig? Tek #i7 E i | _ITrig?
v 3 [

2 vee [ T ‘ 2 ver i

[ i r—— ] " (1

VOUT ‘ SN
o \ VOUT
(i i e B Y O e B %4 )
On/Off Response: HT75H50 ON/OFF Response: HT75H50
(ViNn=7V, lour=0mA, Vce=0V to 2.2V) (ViNn=TV, lour=150mA, Vce=0V to 2.2V)
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HOLTEK HT75Hxx

Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Power ON/OFF Response (lout=0mA)
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(Vin=12V, lour=0mA, Trise=TraLL=0.1ms) (Vin=12V, lour=0mA, Trise=Tra..=100ms)
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Power ON/OFF Response (lout=0mA)
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Power ON/OFF Response (lout=0mA)
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Test Condition: Vin=Vout+2V, Vce=Vin, lout=10mA, Cin=1pF, Cour=1puF and Ta=25°C, unless otherwise noted.

Power ON/OFF Response (lout=150mA)
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Power ON/OFF Response (lout=150mA)
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Power ON/OFF Response (lout=150mA)
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Application Information

When using the HT75Hxx regulators, it is important that the following application points are noted if correct
operation is to be achieved.

Power-on Considerations

In order to suppress the output overshooting phenomenon, the rising time of input supply is suggested greater than
Ims. Adding an input resistor RS which is acting like a low-pass filter, it can slow down the rising time of the
input supply in the Vix terminal, as shown below.

RS v v
IN ouT
Voo © AMA——¢ ’ ’ o Vour
LDO
+| C1 +] C2
ILOAD
GND
Common o P ® P o0 Common
777

The maximum RS is limited by ILoapaax) and Vororour. It be calculated by the following equation.

RS <VCC—VDROPOUT

TLoapmax)
Once the RS value is selected, the minimum value of C1 can be calculated by the following equation:

Ims
Cl237Rs

OCP and OTP Protections

The HT75Hxx implements the over current protection and over junction temperature protection to prevent IC
damage even if the output is shorted to ground. When the output is shorted to ground, the output current will
be clamped to Ioce2 and the junction temperature will rise. Once the junction temperature exceeds 150°C, the
HT75Hxx will shut down the power component to prevent thermal damage. The protection will be released when
the junction temperature falls to 120°C.

There are 2 levels of over current protection threshold existing in the HT75Hxx. Once the output voltage is greater
than 0.7V, the OCP limit current is set to Ioce1. Otherwise then the output voltage is less than 0.7V, the OCP current
folds back to Iocr2 in order to slow down the junction temperature rises even if the output terminal is shorted to
ground.

Fast Output Discharging Function

When CE=‘L", the output voltage will be fast discharged to OV via an internal 300Q resistor. This discharging path
doesn’t use protections such as OCP/OTP.

Input Capacitor Civn Consideration

It is recommended that the input capacitor be at least 1pF and be ceramic type for better temperature coefficient
and lower ESR (Equivalent Series Resistance).

Output Capacitor Cour Considerations

The output capacitance plays an important role in keeping the output voltage stable. For the ceramic type capacitor,
the capacitance should be at least 1pF. For the E-cap type capacitor, the capacitance should be at least 2.2pF.
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Thermal Considerations

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

Poax) = (Timax) — Ta) / Oia

where Tiax) is the maximum junction temperature, Ta is the ambient temperature and 0;a is the junction-to-
ambient thermal resistance of the IC package in degrees per watt. The following table shows the 6;a values for
various package types.

Package Type B.a (°C/W)
SOT89 200 °C/W
SOT23-5 500 °C/W

For maximum operating rating conditions, the maximum junction temperature is 150°C. However, it is
recommended that the maximum junction temperature does not exceed 125°C during normal operation to
maintain an adequate margin for device reliability. The derating curves of different packages for maximum power
dissipation are as follows:
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Power Dissipation Calculation

In order to keep the device within its operating limits and to maintain a regulated output voltage, the power
dissipation of the device, given by Pp, must not exceed the Maximum Power Dissipation, given by ppaax).
Therefore, Pp < Ppmax). From the diagram it can be seen that almost all of this power is generated across the
pass transistor which is acting like a variable resistor in series with the load to keep the output voltage constant.
This generated power which will appear as heat, must never allow the device to exceed its maximum junction
temperature.

! 1
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1 J:J‘ i
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+ ! +
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Lmmmm ol ? ________________
Common o
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In practical applications the regulator may be called upon to provide both steady state and transient currents due
to the transient nature of the load. Although the device may be working well within its limits with its steady state
current, care must be taken with transient loads which may cause the current to rise close to its maximum current
value. Care must be taken with transient loads and currents as this will result in device junction temperature rises
which must not exceed the maximum junction temperature. With both steady state and transient currents, the
important current to consider is the average or more precisely the RMS current which is the value of current that
will appear as heat generated in the device. The following diagram shows how the average current relates to the
transient currents.

| LOAD

loaoave)y |— — — | 1L — _— _ | I

»
»

Time

As the quiescent current of the device is very small it can generally be ignored and as a result the input current can
be assumed to be equal to the output current. Therefore the power dissipation of the device, Pp, can be calculated
as the voltage drop across the input and output multiplied by the current, given by the equation, Po=(Vin—Vour)*I.
As the input current is also equal to the load current the power dissipation Po=(Vin—Vour)*ILoap. However, with
transient load currents, Pp=(Vin—Vour)*ILoanava) as shown in the figure.

Application Circuits

Basic Circuits

V Vour

IN

° ° = Vour

HT75Hxx

[ CE :
S
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OMF | 4 F~10uF GND 1uF~10pF| O-1HF
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High Output Current Positive Voltage Regulator
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Short-Circuit Protection by Tr1

Rs Tr1
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R1
I Vour . 0 Vour
OFF_/_ "o M Tt
C3 C1 © Cc2 C4
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777

Increasing Output Voltage Circuits

Vour = Vxx % (1+R2/R1) + Iss X R2
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Constant Current Regulator
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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
information.

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

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

¢ Carton information
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3-pin SOT89 Outline Dimensions
A I
B e -«J
£ c
[
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
5 4
H
il
| |
el
ﬁ E} E ﬁ A2 |A %
—
A1
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 —
(5] 0° — 8°
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Copyright® 2023 by HOLTEK SEMICONDUCTOR INC. All Rights Reserved.

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. The information contained in this
publication is provided for reference only and may be superseded by updates.
HOLTEK disclaims any expressed, implied or statutory warranties, including but
not limited to suitability for commercialization, satisfactory quality, specifications,
characteristics, functions, fithess for a particular purpose, and non-infringement of
any third-party’s rights. HOLTEK disclaims all liability arising from the information
and its application. In addition, HOLTEK does not 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 safety critical components. Any use
of HOLTEK’s products in life-saving/sustaining or safety applications is entirely
at the buyer’s risk, and the buyer agrees to defend, indemnify and hold HOLTEK
harmless from any damages, claims, suits, or expenses resulting from such use.
The information provided in this document, including but not limited to the content,
data, examples, materials, graphs, and trademarks, is the intellectual property
of HOLTEK (and its licensors, where applicable) and is protected by copyright
law and other intellectual property laws. No license, express or implied, to any
intellectual property right, is granted by HOLTEK herein. HOLTEK reserves the
right to revise the information described in the document at any time without prior
notice. For the latest information, please contact us.
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