Build a Night-Light Circuit
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NIGHT-LIGHT CIRCUIT

SCHEMATIC & MEASURED DATA (LED ON in DARK, LED OFF in BRIGHT)

SCHEMATIC DARK (Covered) _“’_ BRIGHT (Daylight)
+5V O—e LED ON g LED OFF
(Vee) s 3;‘; a MEASURED DATA - DARK CONDITION MEASURED DATA - BRIGHT CONDITION
node 1
R1 (Top of LED) - (LED Current Point / Quantity Symbeol Measured Value Notes Point / Quantity Symbel Measured Value | Motes
10 kQ (Measured Here, & | Limiting Resister) |
(Fixed) Supply Voltage Vee 5.04 V At +5 V rail Supply Voltage Vee 5.04 V | At+5V rail
X LED ' ! ! '
(Red) Base Voltage Vg 0.70 v At base of Q1 Base Voltage Ve 0.43V At base of Q1
I Vol X At collector E 11 Vol _ At collector
Vease Collector Voltage Ve 0.02v (LED <athode] Collector Voltage Ve 352V (LED cathode]
(To Base of Q1) o— b —— I | I |
| Top of LED Top of LED
\ P LED Anode Voltage | Viep (anode) | 1.98V | {::‘:‘ Lep) | | LED Anode Voltage | Vieo (anode) 505V (:":ose LED)
01 - I 4 | i
_ | | LED Voltage Measured
\ Romoto Z&ZPZNZ)Z LED Forward Voltage |V (LED) 1.96 V =198V~ n.ozv| | (Anode-Cathode) Vieo 131V across LED
{Pho::)r;?'lstor Collector Current le 9.36 mA Measured | Collecter Current le 0 mA Measured
l _ _ :\ _

CALCULATIONS (DARK CONDITION) CALCULATIONS (BRIGHT CONDITION)
COMPONENT VALUES Voltage across R2: Collector (LED) current LED voltage (measured): | Collector current:
10 k02 (Fixed Resistor) - _ (through R2):
Photoresistor (LDR) Viz = Vec = Vieoganode) ¢ Vieo = 1.31V lc =0 mA
Bright Light ~ 1 kQ =504V-198V Vgz  3.06
Dark (Covered) - 100 kQ 406V I= T 9.27 mA This is below the typical The transistor is OFF {cutoff).
R2 = :ig ?ED (LEDzRUQ:IrSlOV} e 2 red LED forward voltage Only tiny leakage current flows,
- 2n2222 I:\I:FNkTﬁlmsiilor \ (~1.9 = 2.0 V), so the LED not enough to light the LED,
- +5VDC (Measured = 5.04 V) Measured Ig = 9.36 mA (very close to calculated 9.27 mA) J remains OFF.
SUMMARY
+ In DARK: LDR resistance is high (~100 k)
~ Base voltage rises (~0.7 V) DARK (LED ON) BRIGHT (LED OFF)
= Transistor turns ON (: ) v Vg =070V v Vg = 043V This simple circuit automatically turns
= Current flows through R2 and LED — LED ON v Ve= 002V v Ve = 352V an LED ON at night and OFF during
* '“BBR'G':{: LD: ""’:";‘:3'5\’;"‘” 1K) v Vigp = 1.96V v Vip = 131V the day by using an LDR to sense
= Base voltage drops (~0.. . . .
— Transistor stays OFF (cutoff Vv le = 9.36 mA v le = OmA light and a transistor as a switch.
— No current through LED — LED OFF v LED = ON v LED = OFF
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