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300 mA, 24V, 4 uA lao Low Dropout Regulator

B Features

e  Operating input voltage range: 2.5V to 24 V

e Fixed output voltage: 5V

e  Maximum output current: 300 mA

e Ultra-low quiescent current: 4 pA (typ.) over
temperature

e Output voltage accuracy: 2% (max.) over
temperature

PSRR: 60 dB at 1 kHz
Stable with small 1 yF ceramic capacitor
Soft-start to reduce inrush current and
overshoots

e  Thermal shutdown and current limit protection

e  Operating temperature range: -40°C to 105°C

B Applications

Wireless chargers
Portable equipment
e  Communication system

B Package Information

Part Number Body Size

TO252-3 6.6mm % 6.1mm
DFN-6 2mm x 2mm
DIO7805
SOT89-3 4.5mm x 2.5mm
SOT23-3 2.9mm x 1.6mm

B Description

The DIO7805 is a 300 mA high voltage linear voltage
regulator. It is a very stable and accurate device with
ultra—low quiescent current consumption (typical 4 pA
over the full temperature range). The DIO7805 is
designed for applications requiring low quiescent
current and provides fast line and load transient
performance.

The DIO7805 operates with an input voltage range
from 2.5 V to 24 V and the output voltage is 5 V.

The DIO7805 is stable with small ceramic output
capacitors, allowing for a small overall solution size.
An error amplifier and precision band-gap provide an
accuracy of +2% over temperature. The regulator
incorporates several protection features such as
thermal shutdown and current limiting.

B Simplified Schematic
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B Ordering Information

DIO7805
Version 1.6, Sept 2023

Ordering Part No. | Voltage Option | Top Marking | RoHS | MSL Ta Package
DIO7805TA3 50V DIO78H Green 3 -40to 105°C | TO252-3 | Tape & Reel,2500
DIO7805CD6 50V D78H Green 3 -40to 105°C | DFN2*2-6 | Tape & Reel,3000
DIO7805TC3 50V DIO78H Green 3 -40to 105°C | SOT89-3 | Tape & Reel,2500

DIO7805RTC3 50V DIO78R Green 3 -40to 105°C | SOT89-3 | Tape & Reel,2500
DIO7805SU3 50V YWOE Green 3 -40to 105°C | SOT23-3 | Tape & Reel,3000

-

-

If you encounter any issue in the process of using the device, please contact our customer service at
marketing@dioo.com or phone us at (+86)-21-62116882. If you have any improvement suggestions
regarding the datasheet, we encourage you to contact our technical writing team at docs@dioo.com.
Your feedback is invaluable for us to provide a better user experience.

www.dioo.com

© 2023 DIOO MICROCIRCUITS CO,, LTD.




. DIO7805
dIOO Version 1.6, Sept 2023
Table of Contents

. Pin Assignment @and FUNCLONS ........oviiiieeeeeeee et e e e e e e e e e eeeeaaaaaas
. Absolute Maximum RatiNgS .......cccoiii e e e e et e e e aeaeaaeaaeeeeeaeeeeeaesaaeaasaaaaaa e snnnannnnnnnnnrn
. Recommended Operating COoNItiON ............coccuiriiiii it e e e e e st e e e e e e s earaaeeeeeeeeanes
B N 1= T4 g P T O o g T3 T [T = o 1SRRI
B = (Yo (g Tor= L O =T = ot (=Y 1 (oSSR
. Typical Performance CharaCteriStiC ..........cooiiuuiiiiiii et e e e s e e e e e e e aaneees
B = o Yo G DT F= T = 1 o PSPPI

0 N O Ok WN -

APPICAtIoN INFOMMALION .....coiii et e e e e e e e e e e e e e st e e e e e e e seatraeeeeaeeesnntreeeaaeeas
< I [T o0 e LYot TU o] 13 T I (@1 I RSO STR
S @111 o T8 ae [=Yoto TN o] 13T I (@'c U o SRR
8.3. Power dissipation and heat SINKING .........ooooiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaas
8.4. Hints

9. PhYSICal DIMENSIONS ... ..ottt et e e e e e e et et eeetaaaaaaaaaaaeeeaeeaeaeseaaaasasaaaaaaaaannnnsnsnssnsnnnsnsnsnnnnnnns

S I 0 122Gy SR OURURRR

S O I 1 T RSP SP

S TR I | N SRS

S T O I o SRR 10

T T8N IR Ko o TR TP
Figure 2. Output voltage VS. TEMPEIAUIE ..........uuiiiiie it e e e e et e e e e e e s babe e e e e e e e snnrees
Figure 3. Quiescent current vs. INPUL VOIAGE .........oueiiiiiiiiiciee e e e e e 4
Figure 4. Power supply rejection ratio VS. CUIMTENT..........cccuuiiiii it e e e e e e e e e e 4
Figure 5. Power supply rejection ratio VS. CUIMENT..........ccuuiiiii it e e e e aare e e e e e e e ennrees 4
T [ LT G R TN o I TR oYU O PSR 4
Figure 7. Load tranSiENt FESPONSE ......uuuiiiiiiiiiieiiie ettt ettt et e e et e e e e e e e e e e e e e e e e e e e eeseseae s s s e e e e e aasasasasntnsssesrssesesnaneneeeeees 4

www.dioo.com 1] © 2023 DIOO MICROCIRCUITS CO., LTD.



. DIO7805
d|OO Version 1.6, Sept 2023
1. Pin Assignment and Functions
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Figure 1. Top view

Name Description

IN Input pin. A small capacitor is needed from this pin to ground to assure stability.

GND Power supply ground.

ouT Regulated output voltage pin. A small 1 yF ceramic capacitor is needed from this pin to ground to assure stability.

NC No connection.
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2. Absolute Maximum Ratings

DIO7805

Version 1.6, Sept 2023

Exceeding the maximum ratings listed under Absolute Maximum Ratings when designing is likely to damage the

device permanently. Do not design to the maximum limits because long-time exposure to them might impact the

device’s reliability. The ratings are obtained over an operating free-air temperature range unless otherwise

specified.
Symbol Parameter Rating Unit
Vin Input voltage -0.3t0 24 \Y
Vour Output voltage -0.3to Viy + 0.3 (max. 6) V
tsc Output short circuit duration Indefinite s
Tymax) Maximum junction temperature 150 °C
Tsre Storage temperature -55to 150 °C

3. Recommended Operating Condition

Recommended operating conditions are specified to ensure optimal performance to the datasheet specifications.

The ratings are obtained over an operating free-air temperature range unless otherwise specified.

Symbol Parameter Rating Unit
Vin Input voltage 2.5t0 24 \Y
Ta Operating free-air temperature -40 to 105 °C
4. Thermal Considerations
Symbol Thermal Metric TO252-3 DFN2*2-6 Unit
Resa Junction-to-ambient thermal resistance 451 72 °C/W
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5. Electrical Characteristics

DIO7805
Version 1.6, Sept 2023

-40°C < T;=<125°C; Vin=6V; lout = 1 mA, Cin = Cout = 1 JF, unless otherwise noted. Typical values are at Ty =

25°C.M
Symbol Parameter Conditions Min | Typ | Max | Unit
Vi Operating input voltage 2.5 24 \Y
-40°C<T,;<125°
Output voltage accuracy 0°C =T, <125°C,
Vour ) . BV<Vy<16V, -2 2 %
(fixed versions)
0.1 mA < loyr < 300 mA
Reg, ne Line regulation 6VsVy =16V, lgyr=1mA 10 mV
Reg, oap Load regulation lour = 0.1 mAto 300 mA 10 mV
Voo = Vin - (Vournom) - 3%),
Vpo@ Dropout voltage 240 mV
IOUT =150 mA
ILm Maximum output current | Viy =6V 300 800 mA
lo Quiescent current lour = 0 MA 4.0 8.0 MA
lour = 10 MA 50
lonp Ground current pA
lour = 300 mA 300
Power supply rejection V=6V +100 mVpp, Vour =5V,
PSRR yrej IN pps VouT 60 4B
ratio lour =1 mA, Cour =1 F, f=1kHz
Thermal shutdown
Tsp@ Temperature increasing from T, = 25°C 150 °C
temperature
Thermal shutdown
Tgpu@ Temperature falling from Tsp 25 °C
hysteresis
Note:

(1) Performance guaranteed over the indicated operating temperature range by design and/or characterization production tested

at T, = Ta = 25°C. Low duty cycle pulse techniques are used during testing to maintain the junction temperature as close to

ambient as possible.

(2) Guaranteed by design.

(3) Specifications subject to change without notice.
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6. Typical Performance Characteristic

5.10
5.08
< 506
w
o 50 T
E 5.02 I | lout=1mA| I
O 500 —_
>
~ 498
g 4
5 sea ] VoV
% Lo Hv,msv
g 4.92 4 ouT
> o0l Cu=THF
=== ! ]
40 20 0O 20 40 B0 B0 100 120
T,JUNCTION TEMPERATURE('C)
VOUT=5V
Figure 2. Output voltage vs. Temperature
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Figure 4. Power supply rejection ratio vs. Current
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Figure 3. Quiescent current vs. Input voltage
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Figure 5. Power supply rejection ratio vs. Current

Tek stop [ I i ] ]
(1]
225
20041 SENESENEEEN NN RN vd WW
175 44— .| I 1 ! // &':IOUI
150 L 4 : ; 1
i;m 125 S8
] L~
£ 100 L4 . . . . L 3 ; ; 3 ;
;s g : : : ;
75 /’ lwut—-—H : L e k ; : J\“
S T
L] AL L L L bt ¢ 3 : 4 : : : : :
25 P | VIN=VOUT+1.0V |
5 T | ST -
T T T A, @ oo ne 4005 25.0MS/s O
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 1004 Wov 6000000 (0kpoints  50.0mA
Iy +(mA)
ViN = 6.0 V, VOUT =5.0 V, ILOAD =5mA~ 100 mA
Figure 6. Ienp vs. lour Figure 7. Load transient response
www.dioo.com © 2023 DIOO MICROCIRCUITS CO., LTD.



. DIO7805
dIOO Version 1.6, Sept 2023

7. Block Diagram
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8. Application Information

Important notice: Validation and testing are the most reliable ways to confirm system functionality.
The application information is not part of the specification and is for reference purposes only.

The DIO7805 is a member of the new family of wide input wltage range low dropout regulators that delivers ultra
low ground current consumption, good noise, and power supply rejection ratio performance.

8.1. Input decoupling (Cin)

It is recommended to connect at least 1 uF ceramic X5R or X7R capacitor between IN and GND pin of the
device. This capacitor will provide a low impedance path for any unwanted AC signals or noise superimposed
onto constant input voltage. The good input capacitor will limit the influence of input trace inductances and
source resistance during sudden load current changes.

Higher capacitance and lower ESR capacitors will improve the overall line transient response.

8.2. Output decoupling (Cour)

The DIO7805 does not require a minimum Equivalent Series Resistance (ESR) for the output capacitor. The
device is designed to be stable with standard ceramic capacitors with values of 1 yF or greater. The X5R and
X7R types have the lowest capacitance variations over temperature thus they are recommended.

8.3. Power dissipation and heat sinking

The maximum power dissipation supported by the device is dependent upon board design and layout. Mounting
pad configuration on the PCB, the board material, and the ambient temperature affect the rate of junction
temperature rise for the part. For reliable operational junction temperature should be limited to 125°C.

The maximum power dissipation the DIO7805 can handle is given by:

[Tymax) - Tal
Pon =g = (1)

The power dissipated by the DIO7805 for given application conditions can be calculated from the following

equations:
Pp = ViNxlenD + louT(VIN- VouT) (2)
or
VINMAX) ~ Ppmax)+ (VouT xlouT) (3)
louT +IGND
8.4. Hints

Vin and GND printed circuit board traces should be as wide as possible. When the impedance of these traces is
high, there is a chance to pick up noise or cause the regulator to malfunction. Place external components,
especially the output capacitor, as close as possible to the DIO7805, and make traces as short as possible.
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9. Physical Dimensions
9.1. TO252-3
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TOP E-MARK . A2 L]
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' R (Units of measure = Millimeter)
| Symbol Min Nom Max
b2 : A 2.20 2.30 2.38
il —— = A1 0 - 0.10
€ A2 0.90 1.00 1.10
b 0.77 - 0.89
b1 0.76 0.81 0.86
TN b2 0.77 - 1.10
< b3 5.23 5.33 5.43
\ I | c 0.47 - 0.60
. L] , < c1 0.46 0.51 0.56
‘ c2 0.47 - 0.60
D 6.00 6.10 6.20
D1 5.25 - -
E 6.50 6.60 6.70
~ E1 4.70 - -
] 2.28 BSC
, ) \ H 9.80 | 10.10 | 10.40
L e 1.40 1.50 1.70
B (N % L1 2.90 REF
L2 0.51 BSC
L3 0.90 - 1.25
L4 0.60 0.80 1.00
L5 0.90 - 1.50
L6 1.80 REF
C] 0° - 8°
61 3 5° 7°
62 1° 3° 5°
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9.2. SOT89-3
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(Units of measure = Millimeter)
- [\ 2, Symbol Min Nom Max
z A 1.40 1.50 1.60
b 1.68 - 1.77
[ 1 b1 1.67 1.70 1.73
b2 0.38 - 0.47
b3 0.37 0.40 0.43
WITHPLATING g acE METAL b4 0.46 - 0.55
/ b ‘\ b5 0.45 0.48 0.51
: b1— c 0.40 - 0.44
\
1 / c 0.39 0.40 0.41
g D 4.40 450 4.60
“  SECTION A-A
D1 4.35 4.45 4.55
D2 1.60 1.75 1.90
BASE METAL D3 0.75 0.90 1.05
WITH PLATING D4 1.60 1.70 1.80
— b2 E 2.40 2.50 2.60
| A
=7 E1 213 - 2.19
J :/ \ e 150 BSC
SECTION B-B e 3.00BSC
BASE METAL H 4.05 - 4.25
bl — H1 2.70 - 3.00
b5+ﬁ H2 0 - 0.10
]_|_ / L 0.89 - 1.20
s 01 6° 8° 10°
\_}‘\__; WlTH PLAT'NG 62 3° 5° 7°
SECTION C-C
_—— 03 85° 90° 95°
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9.3. DFN2*2-6
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Common Dimensions
(Units of measure = Millimeter)

0O O Symbol Min Nom Max
A 0.70 0.75 0.80
SIDE VIEW A1 0 0.02 0.05

A3 0.20 REF
0.25 0.30 0.35
D 1.90 2.00 2.10
E 1.90 2.00 2.10
D2 0.90 1.00 1.10
E2 1.50 1.60 1.70
e 0.55 0.65 0.75
K 0.15 0.25 0.35
L 0.20 0.25 0.30

H 0.20 REF

T —§—§—§—§—§—§—§—§—§nm————————————————r
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9.4. SOT23-3
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— ! (Units of Measure = Millimeter)
/ ' \ 4 Symbol Min Max
1 Tyl <
: A 1.050 1.250
\ / | A1 0.000 0.100
A2 1.050 1.150
A3 0.60 0.70
b 0.300 0.500
c 0.100 0.200
D 2.820 3.020
E 1.500 1.700
E1 2.650 2.950
e 0.950 BSC
el 1.800 2.000
L 0.300 0.600
e 0° 8°
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Disclaimer

This specification and information contained herein are provided on an “AS IS” basis and
WITH ALL FAULTS. All product specifications, statements, information, and data (collectively,
the “Information”) in this datasheet or made available on the website of www.dioo.com are
subject to change without notice. The customer is responsible for checking and verifying the
extent to which the Information contained in this publication is applicable to his/her application.
All Information given herein is believed to be accurate and reliable, but it is presented without
guarantee, warranty, or responsibility of any kind, express or implied.
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