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Multifunction Very Low Dropout Voltage Regulator

FEATURES GENERAL DESCRIPTION
B Operating DC Supply Voltage Range 5.0V to 28V The TC4949 is a monolithic integrated 5.0V voltage
B Transient Supply Voltage up to 40V regulator with a very low dropout and additional functions
B Extremely Low Quiescent Current in such as power—on reset and input voltage sense. It iz
Standby Mode designed for supplying the micro—computer controlled sys-
B High Precizion Standby Output Voltage 5.0V 1% temsz especially in automotive applications.
B Output Current Capability up to 100mA
B Very Low Dropout Voltage less than 0.4V ORDERING INFORMATION
B Reset Circuit Sensing the Ouiput Voliage Part T erature
B Programmable Reset Pulze Delay with Number Packuge H'I;’;nne
External Capacitor
B Thermal Shutdown and Short Circuit Protections TC4349V0A 8-Pin S0IC (Namow} 40 1o +125°C
REPRESENTATIVE BLOCK MAGRAM PIN CONFIGURATIONS
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Multifunction Very Low Dropout Voltage Regulator

TC4949

ABSOLUTE MAXIMUM RATINGS*

0T Operating Supply Voltage ... Yoo = 28V
Tranzient Supply Voltage (T =1.08) ........... Voo =40V
Dutput Cumrent ..o louT (Intemally Limited)
Output Yolage e Vout = 20V
Senze Input Cument ... Iz = £1.0m&
Senze Input Volkage ... W =Vee
Dutput VYoltages

Reset Cutput e WREeT = 20V

Sense Outpul . W = 20V
Dutput Curmrents

Reset Dutpul e |RESET = 2.0MA

Sense Dutput e B = 50MA
Preregulator Cutput Voltage ... Vz=T.0V
Preregulator Qutput Current ... Iz = 5.0mA

ESD Protection at any pin
Human Body Model ... 2000V
Machine Maodel ... 400V
Thermal Resistance, Junction—{o—&ir
P Suffix, DIP-8 Plastic Package,

Case 626 .o B = 100PCAN

D Suffix, S0-8 Plastic Package,

Case 75T e B g = 200°CAN
Maximim Junciion Temperature .........ovevveevee. Ta=130"C
Storage Temperature Range .......... Tete = -85 to +150°C

"This is a stress rating only, and funcliona’ operation of the device at these
or any cther condifions beyond those indizated in the operation secticn of
the specfizations 's nof impliec. Exposure to absoute maximum ratngs
conditcns for extended perods of tirme may affect devee reliab™y.

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

Symbol Parameter Test Conditions Min Typ Max Units
l'-'I=|_|'|- ':".”Flut "HID“:EQE TJ = 25&:-. |=|_|'|- = 1.0muk 4 Gh 5.0 f.05 W
B.00 < oo < 28Y, 1.0mA < lgyr < 50maA 49 5.0 B.1
Voo = 38V, 1< 1.0 5, 1.0méA < lgy- < S0mé 49 5.0 B.1
Vorop Crropout Woltage louT = 10ma - 0.1 0.25 W
louTr = S0mA - 0.2 .40
lour = 100mé - 0.3 0.50
iz Input to Cutput
‘Voltage Difference
in Undervoltage
Candition Voo = 4.0V, lguT = 35mA - 0.2 0.4 W
REG e Line Regulation 8.0V < Vo < 28V, Igyr=1.0ma& - 1.0 20 i
REGLoaD Load Regulation 1.0mé& < lour < 100mé - 2.0 20 i
IL|M Zurrent Lirnit 1'¢|r|:||_|-|' =4 5 105 200 400 ma
Wour =0V - 100 -
lzas Quiescent Current lgur = 0.3maA, T, < 100°C - 150 260 LB
||] ||:||_|-|' = 100mé& - - 5.0 sy
RESET
VeESTH Reset Threshold
l'-'ll:lltﬂEE - "HIQ_JT -0.5 - W
Vzeztiuvyz Reset Threshold
Hysieresis T, =25°C 50 1040 200 i
@7, =40 to +125°C &0 - 302
Trezo Reset Pulse Delay  Cr=100nF, Tr 2 100pus &5 104 180 ms
Treaz Reset Reaction Time Gt = 100nF - 5.0 20 Hs
WrEEL Reset Cutput
Low ".."|:|I1a.ge Frezer = 10kl fo Vayt , Woo 2 3.0V - - 0.4 W
lpEzK Reset Cutput High
Leakage Current Vegaer = 5.0V - - 1.0 Ly
VerTH Delay Comparatar
Thresheld - 2.0 - W
VWorte e Delay Comparstor
Threshold Hysteresis - 1040 - i




Multifunction Very Low Dropout Voltage Regulator

TC4949
ELECTRICAL CHARACTERISTICS: (voo = 14V, 40°C = Ty = 125°C, unless otherwize specified)
Symbol Parameter Test Conditions Min Typ Max Units
SEMNSE
Veaors Sense Low Threshold e Decreasing = 1.5V fo 1.0W) 114 1.23 1.35 W
VaoraHve  Sense Threshold Hysteresis 20 100 200 m
VaoL Sense Output Low Voltage W £ 118V, Voo = 3.0V, - - 04 W
HED =10k to "iIIDL.T
b Sense Output Leakage Wego=50W, Wy, =2 1.5V - - 1.0 LA
Iz Sense Input Current 1.0 a1 1.0 i,
PREREGULATOR
Wz Preregulator Output Valtage 1z = [0ps - 6.3 - W
PIN DESCRIPTION
Pimn Symibol Description
1 Vo Supply Yaoltage
2 Sk Input of Sense Comparator
3 Wz Output of Preregulator
4 Cq Reset Delay Capacitor
5 GMO Ground
i RESET Ouiput of Reset Comparaior
T Sour Output of Sense Comparator
f Vour Mlain Regulator Output
TYPICAL CHARACTERISTICS
Figure 1. Dutput Voltage versus Figure 2. Qutput Voltage versus
Junction Temperature Supply Temperature
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Multifunction Very Low Dropout Voltage Regulator

TC4949

TYPICAL CHARACTERISTICS

Figure 3. Dropout Yoltage versus

Output Current
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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. S5ense Output versus

Sense Input Yoltage

Figure 10. Sense Thresholds versus

Junction Temperature
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APPLICATION INFORMATION
Supply Voltage Transient

High supply voltage transients can cause areset output
signal perturbation. For supply voltages greater than 5.0V
the circuit shows a high immunity of the reset output against
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ages lezs than 3.0 supply transientz of more than
0.4V usec can cause areset signal perturbation. Toimprowve

supphy transients of more than 100Viusec. For supply volt-

the transient behavior for supply voltages less than 3.0V a
capacitor at Pin 2 can be used. A capacitor at Pin 2 (C3 =
1.0pF) reduces alzo the output noise.
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Figure 11. Application Schematic




Multifunction Very Low Dropout Voltage Regulator

TC4949

OPERATING DESCRIPTION

The TC45849 i= a monolithic integrated low dropout
voltage regulator. Several outstanding features and auxil-
iary functions are implemented to meet the requirements of
supplying microprocessor 2ystems in automotive applica-
ficns. Mevertheless, it iz suitable alzo in other applications
where the present funciions are reguired. The modular
approach of this device allows the use of other features and
functions independently when required.

Voltage Requlator

The voltage regulator uses an isolated Collector YWerti-
cal PMP trangistor as a regulating element. With this struc-
ture, very low dropout voltage at cumrents up to 100m& iz
obtained. The dropout operation of the standby regulator is
mairtained down to 2.0% input supply voltage. The cutput
voltage iz regulated up to the transient input supply voltage
of 35, With thiz feature no functional interruption due to
overvoltage pulzes is generated.

The typical curve showing the standby cutput voltage as
a function of the input supply voltage is shown in Figure 13.

The current consumption of the device {quiescent cur-
rent) iz less than 200pA.

Toreducethe quiescent current peakinthe undervoltage
region and to improve the franzient rezponze in this region,
the dropout voltage is controlled. The quiescent current as
a function of the supply input voltage is shown in Figure 14.

Short Circuit Protection:

The maximum output cumment iz intemally limited. In
caze of shor circuit, the output current is foldback cumrent
limited &s described in Figure 12.
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Figure 13. Cutput Voltage versus Supply Voltage
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Figure 12. Foldback Characteristic of Vour

Figure 14. Quiescent Current versus Supply Voltage

Preregulator

To improve the transient immunity & preregulator stakbi-
lizesthe internal supply voltage to 8.0V, This intemal voltage
iz present at Pin 3 (Vz }. This voltage should not be used as
an output becausze the output capability is very small
(= 100pA).

Thiz cutput may be uzed as an option when better
trangient behavior for supply voltages less than 5.0 iz
required. In this case a capacitor (100nF — 1.0pF) must be
connected between Pin 3 and Gnd. Ifthis feature iz mot used
Pin 3 muszt be left open.



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

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.
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Figure 16. Typical Reset Output Waveforms

Sense Comparator

The zenzse comparator compares an input signal with an
intermal 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.



Multifunction Very Low Dropout Voltage Regulator

TC4949
TAPING FORM
Component Taping Orientation for 8-Pin SOIC (Marmow)
User Direction of Feed> User Direction of Feed>
FiM 1

O o o OofO O O O O O

W = Widih
of Carmier

Tape

Standard Reel Comporent Srientalion Feverse Resl Component OrieniEtion
for TR Suffls Device for AT Zaffy Device

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

Package Carriar Width (W) Pitch () Part Par Full Resl Feal S
E-Fin SIC (N) 12 mm 2 mm 2500 13in

PACKAGE DIMENSIONS

8-Pin SOIC (Narrow)

PIM 1 indicated by dot and / or beveled edge

HHHEA/ f
157 (3.98) 744 (620
160 (3.81) 273 (5.70
050 {1.27) TYP.
197 (5.00)
150 {4207 ]
08D (1.75)
| =1 os3(13s) o %gag Eg.;zgg
T : 007 (018}
02005 nm 0.25 |
013 (L. 33] 004 {0.10 o= E}ﬂ;

Chimensions: inches{mm)




Multifunction Very Low Dropout Voltage Regulator

TC4949
PACKAGE DIMENSIONS (CONT.)
8-Pin PDIP (Narrow)
PIN 1
Mch Y .-'1/_
lﬂ 260 {€.60)
240 {€.10}
ERTRTAL
AL I | __| 070 {1.78)
oaniorey— — 040 (1.02) 0T ET)
400 (10.16) — 280 (7.37)
348 /3.54)
200 {5.08)
140 (3.56) __ ¥ nanjrom
. 020 (0.51] 015 {0.38) 3°MIN
150 {3.81 —H= e | '
115 52.92} R
) —-—I AD0(10.18)
A10279) 022 (0.56) H0E
000239} 015 (0.38)
Dimensions: inches{mm)
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