TRAEK.NE TREND Shunt regulator "Ripple"” TL431 Upuy15V *@

mexHuuecKoe onucaHue

LeyrnonsapHbit UCMOYHUK numaHus ¢ napamempuyeckol cmabunu3ayuel Harnps»keHUs, pacyémHoe 3Ha4yeHue 8elu4UHbI 0criabneHus HanpsiXKeHusi
rnomexu (ripple rejection)< -10046 e nonoce nponyckaHus kaHanoe cmabunu3ayuu HanpsixeHus F(-3a6)= 1kIMy, (Cr< 820uF). Sawuma ebixoda
cmabusiuzamopog om KOpOMmKo20 3aMbiKaHUus. Bbicokasi moyHocmb 8bixo0H020 HanpsxxeHuss UOH (UREF(dev)= 2.495B +3mB (Tun.)) u xopowas
mepmocmabunbHocms (aU(ref)< 50ppm/°C) ucmoyHukos onopHozo HanpsixeHus (MOH) e wupokom duana3oHe 3HaYyeHul memnepamypabi.

3HayeHue duHamu4yecKo20 U cmamu4ecKo20 8bIXOOHO20 uMnedaHco8 cmabusiu3damopos HarnpsixeHust Z(ka)< 0.220m (tvn.).
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Shunt regulator "Riple"

ID: 43947596 Kapra TtokoB, HanpsxeHuii n mowHocter (KHTM).
SPICE YépHb uBeT - ngeasnbHble MOAESIN KOMITOHEHTOB.
Models CuHuM UBET - peasibHble MOLGEIIN KOMITOHEHTOB.
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Shunt regulator "Riple”
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Shunt regulator "Riple"”
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Shunt regulator "Riple”
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Shunt regulator "Riple”
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Shunt regulator "Riple”
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Shunt regulator "Riple”
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BD139

TabsmLbl NapaMeTpoB MOAEIEN KOMITOHEHTOB

Jlnet 1

IHaVIMEHOBaHVIe OnucaHve MNapametp EavHuubl Mo ymonyaxuio
Level YpoBeHb Moaenu Gummel-Poon (Level 1)

IS Transport saturation current 4.815E-14 A
BF Ideal maximum forward beta 124.2

NF Forward current emission coefficient 0.9897

VAF Forward Early voltage 222 \"
IKF Corner for forward beta high current roll-off 1.6 A
ISE B-E leakage saturation current 1.389E-14 A
NE B-E leakage emission coefficient 1.6

BR Ideal maximum reverse beta 13.26

NR Reverse current emission coefficient 0.9895

VAR Reverse Early voltage 81.4 \
IKR Corner for reverse beta high current roll-off 0.29 A
1SC B-C leakage saturation current 1.295E-13 A
NC B-C leakage emission coefficient 1.183

RB Zero-bias base resistance 0.5 Q
IRB Current where base resistance falls halfway to its minimum value 1E-06 A
RBM Minimum base resistance at high currents 0.5 Q
RE Emitter resistance 0.165 Q
RC Collector resistance 0.096 Q
CJE B-E zero-bias depletion capacitance 1.243E-10 F
VIE B-E built in potential 0.7313 \"
MJE B-E junction exponential factor 0.3476

TF Ideal forward transit time 6.478E-10 sec
XTF Coefficient for bias dependence of TF 29

VTF Voltage describing VBC dependence of TF 2.648 \)
ITF High-current parameter for effect on TF 3.35 A
PTF Excess phase at freq=1.0/(TF*2PI) Hz 0 Deg
cic B-C zero-bias depletion capacitance 3.04E-11 F
VviC B-C built in potential 0.5642 \"
M]C B-C junction exponential factor 0.4371

XClc Fraction of B-C depletion capacitance connected to internal base node 1

TR Ideal reverse transit time 1E-32 sec
cls Zero-bias substrate capacitance 0 F
V]S Substrate junction built-in potential 0.75 \"
M3s Substrate junction exponential factor 0.333

XTB Forward and reverse beta temperature exponent 0

EG Energy gap for temperature effect on IS 1.11 eV
XTI Temperature exponent for effect on IS 3

FC Coefficient for forward-bias depletion capacitance formula 0.9359

TNOM Parameter measurement temperature 27 °C
KF Flicker noise coefficient 0

AF Flicker noise exponent 1

NK High-current roll-off coefficient 0.5

1SS Substrate saturation current 0 A
NS Substrate emission coefficient 1

XClC2 Fraction of CJC connected internally to Rb 1

XCls Fraction of CJS connected internally to Rc 1

TRB1 RB linear temperature coefficient 0 1/°C
TRB2 RB quadratic temperature coefficient 0 1/°C2
TRC1 RC linear temperature coefficient 0 1/°C
TRC2 RC quadratic temperature coefficient 0 1/°C2
TRE1 RE linear temperature coefficient 0 1/°C
TRE2 RE quadratic temperature coefficient 0 1/°C2
TRM1 RBM linear temperature coefficient 0 1/°C
TRM2 RBM quadratic temperature coefficient 0 1/°C2
CN Quasi-saturation temperature coefficient for hole mobility 2.2

D Quasi-saturation temperature coefficient for scattering-limited hole carrier velocity 0.52

GAMMA Epitaxial region doping factor 1.0e-11

QCo Epitaxial region charge factor 0

QUASIMOD Quasi-saturation model flag for temperature dependence 0

RCO Epitaxial region resistance 0 Q
VG Quasi-saturation extrapolated bandgap voltage at 0 K 1.206 \"
VO Carrier mobility knee voltage 10 \"
T_MEASURED Parameter measurement temperature 27 °C
T_ABS Model operating temperature 27 °C



BD140 Nucet 2
|HaMMEHOBaHMe OnucaHve MNapametp EavHuubl Mo ymonyaxuio
Level YpoBeHb Moaenu Gummel-Poon (Level 1)

IS Transport saturation current 7.401E-14 A
BF Ideal maximum forward beta 336.5

NF Forward current emission coefficient 0.9938

VAF Forward Early voltage 22.47 \"
IKF Corner for forward beta high current roll-off 0.1689 A
ISE B-E leakage saturation current 4.104E-16 A
NE B-E leakage emission coefficient 1.054

BR Ideal maximum reverse beta 13.91

NR Reverse current emission coefficient 0.9913

VAR Reverse Early voltage 30.00 \"
IKR Corner for reverse beta high current roll-off 9.888E-2 A
1SC B-C leakage saturation current 1.290E-14 A
NC B-C leakage emission coefficient 1.100

RB Zero-bias base resistance 0.500 Q
IRB Current where base resistance falls halfway to its minimum value 1E-06 A
RBM Minimum base resistance at high currents 0.500 Q
RE Emitter resistance 0.208 Q
RC Collector resistance 5.526E-02 Q
CJE B-E zero-bias depletion capacitance 1.066E-10 F
VIE B-E built in potential 0.6900 \"
MJE B-E junction exponential factor 0.3676

TF Ideal forward transit time 2.578E-10 sec
XTF Coefficient for bias dependence of TF 13.56

VTF Voltage describing VBC dependence of TF 2.366 \"
ITF High-current parameter for effect on TF 1.3040 A
PTF Excess phase at freq=1.0/(TF*2PI) Hz 0 Deg
cic B-C zero-bias depletion capacitance 5.234E-11 F
VviC B-C built in potential 0.6431 \"
M]C B-C junction exponential factor 0.4436

XClc Fraction of B-C depletion capacitance connected to internal base node 0.440

TR Ideal reverse transit time 1E-25 sec
cls Zero-bias substrate capacitance 0 F
V]S Substrate junction built-in potential 0.75 \"
M3s Substrate junction exponential factor 0.333

XTB Forward and reverse beta temperature exponent 0

EG Energy gap for temperature effect on IS 1.11 eV
XTI Temperature exponent for effect on IS 3

FC Coefficient for forward-bias depletion capacitance formula 0.990

TNOM Parameter measurement temperature 27 °C
KF Flicker noise coefficient 0

AF Flicker noise exponent 1

NK High-current roll-off coefficient 0.5

1SS Substrate saturation current 0 A
NS Substrate emission coefficient 1

XClC2 Fraction of CJC connected internally to Rb 1

XCls Fraction of CJS connected internally to Rc 1

TRB1 RB linear temperature coefficient 0 1/°C
TRB2 RB quadratic temperature coefficient 0 1/°C2
TRC1 RC linear temperature coefficient 0 1/°C
TRC2 RC quadratic temperature coefficient 0 1/°C2
TRE1 RE linear temperature coefficient 0 1/°C
TRE2 RE quadratic temperature coefficient 0 1/°C2
TRM1 RBM linear temperature coefficient 0 1/°C
TRM2 RBM quadratic temperature coefficient 0 1/°C2
CN Quasi-saturation temperature coefficient for hole mobility 2.2

D Quasi-saturation temperature coefficient for scattering-limited hole carrier velocity 0.52

GAMMA Epitaxial region doping factor 1.0e-11

QCo Epitaxial region charge factor 0

QUASIMOD Quasi-saturation model flag for temperature dependence 0

RCO Epitaxial region resistance 0 Q
VG Quasi-saturation extrapolated bandgap voltage at 0 K 1.206 \"
VO Carrier mobility knee voltage 10 \"
T_MEASURED Parameter measurement temperature 27 °C
T_ABS Model operating temperature 27 °C



1N4148

Jlnet 3
IHaVIMEHOBaHVIe OnucaHve MNapametp EavHuubl Mo ymonyaxuio
IS Saturation current 0.1p A
RS Parasitic resistance 1.6 Q
N Emission Coefficient 1.0
T Transit Time 12n sec
cJo Zero-bias junction capacitance 2p F
V] Junction potential 1.0 \"
M Junction grading coefficient 0.5
EG Activation energy 1.11 eV
XTI Saturation-current temperature exponent 3.0
KF Flicker noise coefficient 0.0
AF Flicker noise exponent 1.0
FC Forward-bias depletion capacitance coefficient 0.5
BV Reverse breakdown knee voltage 100 \"
1BV Reverse breakdown knee current 0.1p A
IBVL Low-level reverse breakdown knee current 1.0 A
IKF High-injection knee current 1e30 A
ISR Recombination current parameter 0.0 A
NBV Reverse breakdown ideality factor 1.0
NBVL Low-level reverse breakdown ideality factor 1.0
NR Emission coefficient for ISR 2.0
TBV1 BV linear temperature coefficient 0.0 1/°C
TBV2 BV quadratic temperature coefficient 0.0 1/°C2
TIKF IKF linear temperature coefficient 0.0 1/°C
TRS1 RS linear temperature coefficient 0.0 1/°C
TRS2 RS quadratic temperature coefficient 0.0 1/°C2
TNOM Parameter measurement temperature 27 °C
T_MEASURED Parameter measurement temperature 27 °C
T_ABS Model operating temperature 27 °C
T_REL_GLOBAL Change relative to global temperature 0 °C

TL431

*Note: This only models DC characteristics. Dynamic characteristics are not modeled.
Vi 6 7 DC 1.4V
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R1 1 2 1.2E6
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.MODEL RMOD R(TC1=1.4E-5 TC2=-1E-6)
.MODEL DMOD1 D (RS=.3)

.MODEL DMOD2 D (RS=1E-6)
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