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APPLICATION NOTE
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Figure 1. Typical Application without External FET
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Figure 2. Typical Application with External FET
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Figure 3. Linear Regulator Controller

Table 1. LINEAR REGULATOR FREQUENCY RESPONSE CONTRIBUTORS

Poles

1. The Error amplifier (Ballast Drive) output impedance
(comprised of the external 1k resistor in parallel with the Ballast
Drive output impedance shown in Figure 4) and the
capacitance on that node (primarily influenced by the Miller
effect of C2 and NTD2955).

This pole is the majority contributor to the system frequency
compensation design in this application and can be used as the
control knob for stability. This application utilizes a capacitor
across the gate-drain of the FET to make use of capacitance
multiplication.

2. The equivalent output capacitance (C3 et al) and the equivalent
resistive loading comprised of the LEDs and the external
feedback resistors. Additionally, The output impedance of the
external pass device and the capacitance on that node (C3
plus all capacitance due to the external LEDs) should be
considered as minor weighting.

Zero

3. The external load capacitance (C3) and its Equivalent Series
Resistance (ESR).

http://onsemi.com

2




AND8450/D

N—T OEEMIX, IMTTPFETT SA ZADEFHIZ
B S AU DM T THIBE3 5 X 2 lgekEt s T
WET, BRI, CATLEMEICRELHFSLE
T, ClLiZT A v« VA R&EEZE LD TY, C3lT
EMS(ERIEZME)ZEELI-bDTY, Y—A 7
— FMEEEPUX, XTARN  RIALATOTNVE T -

N7 RZ TSNS &L XIS — MEEZ MG

T2 TR, ARBUSEICLHFS LET,

CUI—xic T3 —--avFur¥)] L LTHLN
TWET, PFETO AR AN E®EITBEL + Ay TER
S, EEEA KT S — 72 KL LT, BFE

PEam ESERNH 0 £,

Lo T, VAT LANTORZEROHIEX,
FGUTVAZDT— NEREIT AEMN A e — X
VAL PFETOZEMANEBETHALLMIZE->TH
-HoEnET,

NTD2955

| Vbat

c1 l
0.1 uF I

1kQ

7

VsTRING >

C3
[~ 100 nF

“' 0.22 uF

Ballast
Drive

Figure 4. External PFET with external support components including C2
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Figure 7. Schematic Used in Bode Plot Testing
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Figure 8. Frequency Response with 0.22 uF Load @ 50 mA/Channel (14 V)

Mag (dE)

TPhase (deg)

20.000
80.000
70.000
GAIN
£0.000
50.000
40,000 PHASE
30.000
20.000

10.000

340

300

260

220

180

140

100

50

20

1 10 100

1k 10k 100k

Figure 9. Frequency Response with 1 pF Load @ 50 mA/Channel (14 V)
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