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The Design Report Of An Adjustable Voltage-Regulated DC
Power Supply

Huang Zexi Liu Hao Xiao Yao

(Yingcai Experimental School University of Electronic Science and Technology of China 611731)

Abstract: This design report has put forward a relatively easy method to create an adjustable voltage-
regulated DC power supply. By employing three-terminal voltage regulators, LM317 and LM 337, along with
several other electronic components to construct the circuit, and utilizing potentiometers to adjust the voltage
output, the functions of an adjustable voltage-regulated DC power supply have been accomplished.
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5.2. LM317 HEF S

7.5 Electrical Characteristics

over recommended ranges of operating virtual junction temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS (1) MIN TYP MAX | UNIT
_ . T,=26°C 0.01 0.04
Line regulation® V), =Vo=3Vtod40V %N
T,=0°Cto 125°C 0.02 0.07
Capy® =10 pF, Wg=5V 25 mV
) T,=25°C Voz 5V 0.1 05| %Vg
Load regulation lp =10 mA to 1500 mA
Vo5V 20 70 mY
T,=0°Cto 125°C
V25V 0.3 1.5 %Vo
Thermal regulation 20-ms pulse, T,=25°C 0.03 0.07 | %Vo/W
ADJUST terminal current 50 100 WA
Change in _ -
ADJUST terminal current V) =Vg=25V1t040V,Pp=20W. Ig= 10 mA to 1500 mA 0.2 5 WA
Reference voltage Vi =Vo=3Vtod40V, Pp=20W, Ig =10 mA to 1500 mA 12 1.25 1.3 v
Output-voltage _ e o
temperature stability Ty=0°Cto125°C 07 %Vo
Minimum load current V) =Vo=40V 35 10 mA
to maintain regulation
V) =V 15V, Pp < Ppax™ 15 22
Maximum output current 7 A
V) =V 40V, Pp < Ppax‘, T,=25C 0.15 0.4
RMS output noise voltage | . _ = ogo
(% of Vo) f=10 Hz to 10 kHz, T,=25°C 0.003 %Vo
Capy = O pF® 57
Ripple rejection Vg=10V, f=120 Hz 3 dB
Capy = 10 pF® 62 64
Long-term stability T,=25C 0.3 1| %/1k hr

(1) Unless otherwise noted, the following test conditions apply: [V, = Vg| =5V and Igyax = 1.5 A, T; = 0°C to 125°C. Pulse testing
techniques are used to maintain the junction temperature as close to the ambient temperature as possible.

(2) Line regulation is expressed here as the percentage change in output voltage per 1-V change at the input.

(3) Capy is connected between the ADJUST terminal and GND.

(4) Maximum power dissipation is a function of T ;(max), 8,a. and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T (max) — T,) / 8,4. Operating at the absolute maximum T, of 150°C can affect reliability.




5.3. LM337 BEF S

ELECTRICAL CHARACTERISTICS (|V|_Vp|=5.0V,lg =05 Afor T package; T = Tigw to Thigh [Note 1]; Imax and Pmax [Note 2].)

Characteristics Figure Symbol Min Typ Max Unit
Line Regulation (Note 3), Ta = +25°C, 3.0V = [V|-Vg| =40V 1 Regjine - 0.01 0.04 %V
Load Regulation (Note 3), Ta = +25°C, 10 mA =10 = Imax 2 Regload
Vol=50V - 15 50 mV
Volz5.0V - 03 1.0 % Vo
Thermal Regulation, Ta = +25°C (Note 6), 10 ms Pulse Regtherm - 0.003 0.04 % Vo/W
Adjustment Pin Current 3 IAdj - 65 100 uA
Adjustment Pin Current Change, 25V = |V|-V | =40V, 1,2 NAdj - 20 50 uA
10 mA < ||_ < |ma)(| PD < Pmax, TA =+25°C
Reference Voltage, Ta =+25°C, 3.0V = V|-Vl =40V, 3| Vref -1.213 | -1.250 | -1.287 V4
10mA=Ilo < Imax PD = Pmax. TJ = Tlow t© Thigh -1.20 -1.25 -1.30
Line Regulation (Note 3), 3.0V < [V|-Vp| =40 V 1 Regjine - 0.02 0.07 %N
Load Regulation (Note 3), 10 mA < lg < ljax 2 Regjgad
Vol=50V - 20 70 mV
Volz50V - 0.3 15 % Vo
Temperature Stability (Tiow < TJ < Thigh) 3 Tg - 0.6 - % Vo
Minimum Load Current to Maintain Regulation 3 ILmin mA
(VI-Vol=10V) - 1.5 6.0
(IVi-Vpl=40V) - 25 10
Maximum Output Current 3 Imax A
IVI-Vol = 15V, PD £ Pmax, T Package - 1.5 22
[VI-Vpl €40V, PD < Pmax, TJ = +25°C, T Package - 0.15 04
RMS Noise, % of Vg, Ta = +25°C, 10Hz = f< 10 kHz N - 0.003 - % Vo
Ripple Rejection, Vi =-10 V, f = 120 Hz (Note 4) 4 RR dB
Without CAdj - 60 -
Cadj= 10 uF 66 77 -
Long-Term Stability, T = Thigh (Note 5), Ta = +25°C for 3 S - 0.3 1.0 %/1.0 k
Endpoint Measurements Hrs.
Thermal Resistance Junction-to—Case, T Package ReJc - 4.0 - “Cw
NOTES: 1. Tigy fo Thigh = 0° to +125°C, for LM337T, D2T.  Tigy to Thigh =—40° to +125°C, for LM337BT, BD2T.
2y = 1A, Pyyag =20 W
3. Load and line regulation are specified at constant junction temperature. Change in Vi because of heating effects is covered under the Thermal
Regulation specification. Pulse testing with a low duty cycle is used.
4_Cpgj. when used, is connected between the adjustment pin and ground.
5. Since Long Term Stability cannot be measured on each device before shipment, this specification is an engineering estimate of average stability from
lot to lot.
6. Power dissipation within an IC voltage regulator produces a temperature gradient on the die, affecting individual IC components on the die. These

EEPEN

effects can be minimized by proper integrated circuit design and layout techniques. Thermal Regulation is the effect of these temperature gradients
on the output voltage and is expressed in percentage of output change per watt of power change in a specified time.
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