TC4949

Multifunction Very Low Dropout Voltage Regulator

FEATURES GENERAL DESCRIPTION
B Operating DC Supply Voltage Range 5.0V to 2B The TC4949 iz a monolithic integrated 5.0V wvoltage
B Transient Supply Voltage up to 40V regulator with a very low dropout and additional functions
B Extremely Low GQuiescent Current in such as power—on reset and input voltage sense. It is
Standby Mode designed for supplying the micro—computer comtrolled zys-
H High Precision Standby Output Voltage 5.0V H1% temsz especially in automotive applications.
B Ouiput Current Capability up to 100mA
B Very Low Dropout Voltage less than 0.4V ORDERING INFORMATION
B Reset Circuit Sensing the Quiput Voltage Part T erature
B Programmable Reset Pulse Delay with Number Packege E'E';““E
External Capacitor
B Thermal Shutdown and Short Circuit Protections TCAMIVOA 8-Pin S0IC (Nammow) —401o +125°C
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Multifunction Very Low Dropout Voltage Regulator

TC4949

ABSOLUTE MAXIMUM RATINGS*

DT Operating Supply Voltage ... Yoo =28V
Tranzient Supply Voltage (T =1.08) .......... VeooTr=40V
Dutput Curment .o louT {Intemally Limited)
Output Yolage ..o Yout = 20V
Senze Input Current Iz = £1.0mA
Senze Input Volkage ... Yo =Vee
Qutput Yoltages

Reset Qutput o WaEsET = 20V

Sense Output . W = 20V
Dutput Curmrents

Reset Qutput e |gEsET = 2.0MA

Sense Output e Us0 = 5.0MA
Preregulator Cutput Voltage ... Vez=T.0V
Preregulator Cutput Current ... Iz = 5.0mA

ESD Protection at any pin
Human Body Model ... 2000V
Machine Model ... 400V
Thermal Resistance, Junction—{o—&ir
P Suffix, DIP-& Plastic Package,

Case 626 .o B = 100PCAN

D Suffix, 5038 Plastic Package,

Case 7O e B g = 200°CAN
Maximim Junction Temperature ... Ta=130C
Storage Temperature Range .......... Tste = -85 to +150°C

"This i= a stress rating only, and funcliona operation of the device at these
or amy cther condifions beyond those indizated in the operation secticn of
the specfizations 's nof implied. Exposure to sbsoute maximum ratngs
conditons for extended perods of time may affect device reliab™y.

ELECTRICAL CHARACTERISTICS: (v = 14V, -40°C < T, < 125°C, unless otherwise specified)

Symbol Parameter Test Conditions Min Typ Max Units
l'-"=|_|'|- ':".ItFIIJ[ "UID“:-EQE TJ = EEP‘E-. |=|_|'|- = 1.0 4 G5 2.0 A.05 L)
B.00 = Weop < 28Y, 1.0mA < lgyr < 50maA 49 5.0 5.1
Ve =38V, 1< 1.0 5, 1.0mA < lgy- < Z0mé 49 5.0 5.1
Vorop Cropout Woltage lagyT = 10méA - 0.1 0.25 W
louT = S0mA - 0.2 040
lour = 100mé& - 0.3 0.50
Vio Input to Cutput
‘Voltage Difference
in Undervoltage
Canditien Voo = 4.0V, lout = 35mA - 0.2 0.4 W
REG e Line Regulation 8.0V < Wop = 28V, Igyr = 1.0mé& - 1.0 20 i
REGLoaD Load Regulaticn 1.0méA < lour = 100méA - 2.0 20 i
IL|M Current Lirnit HDUT =4 5y 105 200 400 ma
"u".:.|_|-|- = [ —_ 100 _
lzas QAuiescent Current lgur = 0.3mA, T, < 100°Z - 150 260 L
||1 ||:||_|-|' = 100mé& - - 5.0 e
RESET
VeESTH Reset Threshold
l'-'ll:lltaEE - 'll"ll]l._l'l' - 0.5 - W
VeeztHHvz Reset Threshold
Hysieresis T, =25°C 50 1040 200 i
@7, =-40 to +125°C 50 - 300
Treso Reset Pulse Delay Cr=100nF, Tr 2 100ps 55 100 180 ms
Trea= Reset Reaction Time Cp = 100nF - £.0 20 Hs
VRESL Reset Cutput
Low ".."|:|I1a,ge Frezer= 10k fo VYo , Voo 2 3.0V - - 0.4 W
lrEk Reset Cutput High
Leakage Current Vezasr = 5.0V - - 1.0 Ly
VomTH Delay Comparator
Thresheld - 20 - W
Verte vve  Delay Comparator
Thresheld Hysteresis - 104 - i

TS 1D
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Multifunction Very Low Dropout Voltage Regulator

TC4949
ELECTRICAL CHARACTERISTICS: (Voo = 14V, 40°C = Ty = 125°C, unless otherwize specified)
Symbaol Parameter Test Conditions Min Typ Max Units
SEMNSE
Vaors Sense Low Threshold g Decreasing = 1.5V to 1.00W) 1.16 1.23 1.35 W
Vaorauve Sense Thresheld Hysteresis 20 100 200 '/
VaoL Sense Dutpui Low Voltage W £ 118V, Voo 2 3.0V, - - 0.4 W
Fan = 10k0 to Vg
bz Sense Output Leakage Weo= 504, Wy, 2 1.8V - - 1.0 LA
Iz Sense Input Current 1.0 a1 1.0 LA,
PREREGULATOR
Wz FPreregulator Output Voltage 1z = [0ps - 6.3 - W
PIN DESCRIPTION
Pin Symbol Description
1 Veo Supply Yaliage
2 Sk Input of Sense Comparator
3 Wz Output of Preregulator
4 Cr Reset Delay Capacitor
5 GMO Ground
i RESET Ouiput of Reset Comparaior
Fj Sout Output of Sense Comparator
A Vour Main Regulator Output
TYPICAL CHARACTERISTICS
Figure 1. Output Voltage versus Figure 2. Qutput Voltage versus
Junction Temperature Supply Temperature
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Multifunction Very Low Dropout Voltage Regulator

TC4949

TYPICAL CHARACTERISTICS
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Figure 4. Dropout Voltage versus
Junction Temperature
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Multifunction Very Low Dropout Voltage Regulator

TC4949
TYPICAL CHARACTERISTICS
Figure 9. Sense Oufput versus Figure 10. Sense Thresholds versus
Sense Input Voltage Junction Temperature
s A.0 s 14
L | w 1.38 —’J——J
9 50-Tj=25C 2 136
= | E 1.“ Upper Threiﬂ___.—-
¥ 401~ Resistor 10k o - ——
= from Sense Output E 1.32 =]
E 310/ to5.0V g 13
5 N | 4 = 128
] a0 i}
E ' % 1.26— Lower Threshold
w

W oy w124 e
Eﬁ b 122 e

1] 1.2
> 10 105 1.4 145 12 125 1.3 135 14 145 135 -0  -20 n N M ] 80 100 120

Vg SENSE INPUT WOLTAGE (V) TJ, JUNCTION TEMPERATURE ['C)

APPLICATION INFORMATION

Supplv Voltage Transient ages less than 3.0% supply transgientz of more than
PPYY 9 0.4V usec can cause aresef signal perturbation. Toimprowve

High supply voltage transients can cause aresetoutput  the transient behavior for supply voltages less than 8.0V a
signal perturbation. For supply voltages greater than 5.0% capacitor at Pin 3 can be used. A capacitor at Pin 3 (C3 =
the circuit shows a high immunity of the reset output against ~ 1.0pF) reduces alzo the output noizse.
supply trangients of more than 100V usec. For supply vol-
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Figure 11. Applicaticn Schematic
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Multifunction Very Low Dropout Voltage Regulator

TC4949

OPERATING DESCRIPTION

The TC4849 iz a monolithic integrated low dropout
voltage regulator. Several outstanding features and awuxil-
iary functions are implemented fo meet the requirements of
supplying microprocessor aystems in automotive applica-
tions. Nevertheless, it iz suitable alzo in other applications
where the present functions are required. The modular
approach of this device allows the uze of other features and
functions independently when required.

Voltage Requlator

The voltage regulator uzes an isolated Collector Verti-
cal PMP trangistor as a regulating element. With this struc-
fure, very low dropout voltage at cuments up fo 100mé& is
obtained. The dropout operation of the standby regulator is
maintained down to 3.00 input supply voltage. The output
voltage iz regulated up to the transient input supply voltage
of 35, With this feature no functional interruption due to
overvoltage pulses is generated.

Thetypical curve showing the standoy cutput voltage as
a function of the input supply voltage is shown in Figure 13.

The current congumption of the device (quiescent cur-
rent) iz less than 2004,

Toreducethe quiescent current peakin the undervoltage
region and to improve the fransient response in this region,
the dropout voltage is controlled. The quiescent current as
a function of the supply input voltage iz shown in Figure 14.

Short Circuit Protection:

The maximum output cument iz intermally limited. In
casze of short circuit, the output current is foldback cument
limited as described in Figure 12.
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Figure 13. Qutput Voltage versus Supply Voltage
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Figure 14. Quiescent Current versus Supply Voltage

Preregulator

To improve the transient immunity & preregulator stabi-
lizes the internal supply voltage to 6.0% . This intemal voltage
iz prezent at Pin 3 (%7 ). Thiz voltage should not be used as
an output becausze the output capability iz very small
= 100pA).

Thiz cutput may be used as an option when better
tranzient behavior for supply voltages less tham 5.0 is
required. In this case a capacitor (100nF — 1.0pF) must be
connected between Pin 3 and Gnd. Ifthis feature iz mnot used
Fin 3 muzt be left open.
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Multifunction Very Low Dropout Voltage Regulator

TC4949

Reset Circuit

The block circuit diagram of the reset circuit is shown in
Figure 15.

The reset circuit supervises the output voltage. The
reset thereshold of 4.5Y is defined with the internal refer-
ence voltage and standoy output drdder.

The rezet pulze delay time Tap, i defined with the
charge time of an extermal capacitor Cr:

The reaction time ofthe reset circuit originates from the
discharge time limitation of the reset capacitor Ct and iz
proporiional to the value of C1. The reaction time of the reset
circuit increases the noise immunity.

123V Ve

Ot

Reg

Figure 15. Reset Circuit

TCAM51 1500

Standby output voltage drops below the reset threshold
only a kit langer than the reaction time resulis in a shorter
rezet delay time.

The nominal rezet delay time will be generated for
standby output voltage drops longer than approximatehy
S0pszec. The typical reset output waveforms are shown in
Figure 16.

Your ViN
SOV Your

WVRT + L1V — — = ——— e, v, (S
LKT
o | | | | |
' | | || | hT

Figure 16. Typical Reset Output Waveforms

Sense Comparator

The zenzse comparator compares an input signal with an
internal voltage reference of typical 1.23V. The use of an
external voltage divider makes this comparator very flexible
in the application.

It can be uzed to supenvize the input voltage either before
or after the protection diode and to give additional information
to the microprocessor like low voltage wamings.
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Multifunction Very Low Dropout Voltage Regulator

TC4949

TAPING FORM

Component Taping Orientation for 8-FPin SOIC (Marrow)

User Direction of Feed> User Direction of Feed>

P 1

O o o o0 fO O O O O O

Standard Reed Component Crierdation Reverse Reel Component Orlentatior
Tor TR Sully Disvice for AT ZufMx Device

W= Widin
aof Carmier

Tape

Carrier Tape, Reel Size, and Humber of Companents Per Reel

Package Carriar Width [A] Pch [F) Part Par Full Resl Feal S
B-Pin SOIC (M} 12 mm 8 mm 2500 13in

PACKAGE DIMENSIONS

8-Pin SOIC (Narrow)

PIM 1 indicated by diot and / or beveled edge

-

HHH/

157 (3.00) 244 (B.20
150 (381} 228 (5.7

=

050 (127} TYP.
197 (5.00)
180 (4.80]
{06B (1.75)
| | f _}_gagﬁgﬁs
= T v T
0200051 o0 {D.EE
013 (0.33) .0D4(D.10 050 (1:27)

A01a (D.40)
Dimensions: inches{mm)

TC&3g3-1 1D g8
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Multifunction Very Low Dropout Voltage Regulator

TC4949

PACKAGE DIMENSIONS {CONT.)

8-Pin PDIP (Narrow)

PIN 1
[N b Y .-'1/_
ﬂ 260 (£ 60}
240 {610}
T
p3(114) | |__ ___| {070 {1.78)
030 {078} 040 {1.02)
400 {10.16)
348 {8 54)
200 (5.08)
140 (3.36) _I'_.EHI:I {1.02)
_ 020 {0.51)
A50 (3.81)
115 (2.02)
AM0278) (22 (0.56)
090 (228) 015 (0.38)

01767}
290737}
D15 {0.38)__
D0 020y =
400 (10.16) __
310 (7.57)

Dimensions: inches{mm)

Sales Offices

TelCom Semiconductor, Inc.
1200 Terra Be'a Avenus

P.O. Box 7267

Mouniain View, C& 28038-T2E7
TEL: 850-966-2241

Fax: 850-067-1540

E-Ma': literg@iekom-semi.com

TCAMS1 1500
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