g SID&,‘( Preliminary SPX2969

150mA Low Dropout Voltage Regulator

FEATURES e o
m 5V Fixed Output s [ SPX2969 7] so
= 150mA current capability 8 Pin NSOIC

m 250mV Dropout Ra0) (B0 Tejre
m Programmable Reset Threshold = Lew
" 250uA Quiescent Current _ Available in Lead Free Packaging
m Over Temperature Protection

m Reverse Polarity Protection APPLICATIONS

m Integrated Pull Up Resistor on Logic Outputs ™ Automotive

m -40° to +125°C Operating Range = Industrial

m Wireless Base Station

DESCRIPTION

The SPX2969 is a low dropout linear regulator with integrated PNP pass transistor. This part is
designed for high voltage applications, which can withstand up to 45V and 125°C. The output
voltage is set at a fixed 5V, and thepartis guaranteed to deliver atleast/150mA. The SPX2969
provides multiple\protection.mechanisms, including over-temperature and aver-current detec-
tion. The part has a built-in reset circuit to monitor when the output voltage is below 4.65V. The
reset voltage threshold can be programmed down to 3.5V using an external resistor voltage
divider, while the reset timing can be programmed via an external capacitor. A builtin comparator
compares the signal at the pin SI, normally fed by a voltage divider from the input voltage, with
the reference and gives an early warning on the pin SO. Both the sense output and the reset
output delay signals contain integrated 20k pull up resistors. The part is available in an 8 Pin
NSOIC package.

TYPICAL APPLICATION CIRCUIT

Q 5V

SPX2969 RADJ1 FZZ .
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-40V to 45V
. internally limited
-40V to 45V

Input Voltage ...
Input Current ...
Sense Input Voltage
Sense Input Current

Reset Threshold Voltage .. .-0.3t0 7V
Reset Threshold Current .. -10 to 10mA
Reset Delay Voltage . ... -03t0 7V
Reset Delay Current . internally limited
Ground Current ...... . 50mA (min)

Reset Output Voltage
Reset Output Current
Sense Output VOITAGE .......covevveevieiiciieecece e -0.3to 7V
Sense OUutpUt CUITENT ...c..coviivieieieccieeeeeee e internally limited

Output Voltage ...
Output Current ...

Thermal Data

Junction to Ambient (8 Pin NSOIC)
Junction to Pin 4, all GND Pins grounded .
Storage Temperature
Junction Temperature. (Note 1).

These are stress ratings only and functional operation of the device at
these ratings or any other above those indicated in the operation sections
of the specifications below is notimplied. Exposure to absolute maximum

ABSOLUTE MAXIMUM RATINGS

-0.3to 7V
internally limited

rating conditions for extended periods of time may affect reliability.

unless otherwise specified.

ELECTRICAL CHARACTERISTICS
Vin = 13.5V; -40°C < Ta< 125°C. The ¢ denotes the specifications which apply over the full operating temperature range,

PARAMETER SYMBOL | MIN | TYP | MAX | UNITS CONDITIONS
ImA < | 100mA
Output Voltage V 490 | 5.00 | 5.10 \Y L4 Q
P 9 ¢ 6V <V, < 16v
Current Limit lo 150 250 500 mA 14
CIU_”Ie”It Consumption I, - | 240 | 300 | ua lo <1 mA, Tj < 85°C
o= I-
Q
current Consumption I, - | 250 | 700 | wa | ¢]le=10mA
= " lq
Cu_rrent Consumption | I 2 8 oy o lo= 50mA
l=I- | q
Q
B lo=100mA (Q - I) when output
Dropout Voltage Ve 0.25 0.5 \% * drops below 2% (see note 2)
Load Regulation Vaq - 2 20 mV ¢ | lo=5mA to 100mA
. ) Vi =6V to 26V
R .
Line Regulation Vo 1 10 mV lo =1 mA
Reset Generator
Threshold Voltage Vrr 450 | 465 | 4.80 \Y L4
Reset Adjust Veaosm | 1.26 | 1.35 | 1.44 \ ¢ | V, =35V (see note 3)
Reset Pullup - 10 20 40 KQ ¢
Saturation Voltage Vo, sat - 0.1 0.4 \% * | Riem

Note 1: Specifications in the -40°C to 150°C range are guaranteed by design, not production tested.

Note 2:

Note 3: The reset threshold VrT can be decreased via an external voltage divider connected to the RADJ. In this case the reset condition is reached if
Vq < Vgrrand Vrapg < VRADJ, TH - Dimensioning the voltage divider according to: VTHres = VRaDJ, TH X (RapJ1 +RapJ2 )/RaDJ2.
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Dropout voltage = Vi - VQ measured when the output voltage has dropped 100mV from the nominal value obtained at 13.5V input.

.. 163°C/W
... 30°C/W
-50°C to +150°C
.-40°C to +150°C
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ELECTRICAL CHARACTERISTICS

Vin =13.5V; -40°C < T3 < 125°C. The ¢ denotes the specifications which apply over the full operating temperature range,
unless otherwise specified.

PARAMETER SYMBOL | MIN TYP MAX | UNITS CONDITIONS
Reset Generator

Upper Delay Switching Threshold Vio 14 1.8 2.2 Vv .

Lower Delay Switching Threshold Vi 0.3 0.45 0.60 \Y .

(S:Zt;ggittlgp Voltage Delay Vy oo ) ) 01 v o |v,<v,
Charge Current Iy 3.0 6.5 9.5 HA | e |V =1V
Delay Time L to H t, 17 28 - ms [¢ [ C,=100nF
Delay Time H to L t, - 1 - ps ¢ | C,=100nF
Input Voltage Sense

Sense Threshold High V. high 1.25 1.33 1.36 \% ¢

Sense Threshold Low Vi low 1.18 122 | 1.28 \ ¢

Sense Output low Voltage Vo, ow - 0.1 0.4 \ ¢+ xZ': 31\'/20R\i:mm
Sense Pull up - 10 20 40 K +

Sense Input Current iy -1 0.1 1 MA | ¢

Sense Response Time - 2 ps ¢
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APPLICATIONS INFORMATION

The input capacitor C: is necessary for compensating line influences. Using a resistor of
approximately 1Q in series with C,, the oscillating circuit consisting of input inductance and input
capacitance can be damped. The output capacitor C, is necessary for the stability of the
regulating circuit. Stability is guaranteed at values = 10uF and at an ESR < 10Q within the
operating temperature range. The delay pin capacitor's variation and temperature coefficient
may cause a small difference in the reset delay.

BLOCK DIAGRAM

| | | | |— CONTROL

TRIMMING

ERROR AMPLIFIER I.-.| 20KQ ﬁ 20KQ
REFERENCE CURRENT AND
D SATURATION g

RO

REFERENCE @

s S

SO

e
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RESET TIMING DIAGRAM

Vi
Yo <ty ‘
//—\ N\ / \/ VARY,
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VD ﬁ = _I D t
dt CD
Vb Y — /) N
oA \ / \
LD A/ \J/ _/ \___ /
Ve tg trRR ‘

S R LIV

A N T

Power on Thermal  Voltage Dip  Undervoltage Secondary Overload
Reset Shutdown, r-at input Spike at Output

PIN DESCRIPTION

PIN NUMBER PIN NAME DESCRIPTION (8 PIN NSOIC)
1 Vi Input. Decouple to GND with a Ceramic capacitor.
2 SENSE IN Sense Input. If not needed, connect to Q.
3 Rao; Reset Threshold Adj. If not needed, connect to GND.
4 DELAY Reset Delay. To select delay time, connect to GND via capacitor.
5 GND Ground
Reset Output. The open-collector output is internally linked to Q
6 RESET ; ; -
via a resistor. Leave open if not needed.
7 SENSE OUT Sgnse O_utput. The open-cpllector output is internally linked to Q
via a resistor. Leave open if not needed.
8 Vour 5V Output. Connect to GND with a 10uF capacitor, ESR<10.
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Tek Run: 2.50M5/5 Hinc{s )
¥

2.0% Verl  0.02X Hore

Chl Zoom: A 525mVY

@ 300my

fl
N

[Ch | T LR T e T 15 Jan 2005
Chd 10.0mve 15:18:51

Load Transient Response:
Vin = 13.5V 25°C, 10 uF Ceramic,
Ch1 = Vout, Ch2 = lout (100mA/div)

Tek Run: 2.50M5/s  Hi Res
b T

1
)

Ch1Zoom: A 455mY

2.0% veért 0.02X Horz
@ 275mv

J‘ v

Wl 25omvaE “W1.00ms Chd 7 11.6mV 15 jan 2005

15:10:47

Ch4 10.0mvQ
Load Transient Response:

Vin = 13.5V 25C, 10 uF Tantalum, Ch1
= Vout, Ch2 = lout (100mA/div)

Tel

APPLICATIONS INFORMATION

Tek Run: 2.50M5/5  HI Re{s ;

2.0% vert 0.02% Horz

Ch1 goom: AL 520mV
. @: -205my

- M1.00ms Chd 7 T1.6MV 15 Jan 2005
Ch4 10.0mve 15:33:02

WO Z50mvei

Load Transient Response:
Vin = 13.5V 25°C, 10 uF Aluminum,
Ch1 = Vout, Ch2 = lout (100mA/div)

k Run: 50.0k5/5

[Hm:s frrig 7
1

L L

Chi 200V W Ch2 '5.'60'0': WM OTobms Chi £ 124V
Chi z.00v Mgl S.00v

19 Jan 2003
17:44:19

Reset Output Startup:
CH1=Vin, CH2=Vout

CH3=VD, CH4=VRO

Date: 10/4505
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APPLICATIONS INFORMATION

Tek Run: S500KS/s ; Hi Res (171 }
¥

Ch2 Zoom:  2.0X Vert 0.01X Horz %

18 Jan 2003

Fast Start up,:
Vin=13.5V, 200mA Load, 85°C,
Ch1 = Vin, Ch2 = Vout
Tek Run: 1.00MS/s HIRI:[S Tm ] ‘
ch2 zoom:  0.3% Vert 0.02X Horz A 336mMV
: @®: 5,356 V

18 Jan 2005
14:32:47

Fast Start up:
Vin=13.5V, No Load, 25°C,
Ch1 = Vin, Ch2 = Vout

Date: 10/4/05

Tek Kun: 1.00M5/5 ; Hi Res [Trig
1

Ch2 Zoom: 20X Verl 0.01X Horz A 22my
@: 5.013V

Chi 1000V L @B S0.0mV W M5 00ms Chi 7 56V 158 jan 2005
12:03:58

Slow Start up:

Vin=13.5V, 200mA Load, 25°C,

Ch1 = Vin, Ch2 = Vout

Tek Kun: 1.00M5%/5 ! Hi Res (1 rig
1

[Ch N R e '1.‘0‘a‘v; WS Owms CRT P 5BV 18 a0 2005
Slow Start up:

Vin=13.5V, 200mA Load, 25°C,

Ch1 = Vin, Ch2 = Vout
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PACKAGE: 8 PIN NSOIC
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Gauge Plane\‘ / R

J Q =

Seatm
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8 Pin NSOIC JEDEC MS-012 Variation AA
Dimensions in Millimeters: Dimensiops I ehes
StElelt Controlling Dimension Canieren (=i
1 Inch = 25.40 mm
MIN NOM MAX MIN NOM MAX
A 1.35 - 1.75 0.053 - 0.069
Al 0.10 - 0.25 0.004 - 0.010
A2 1.25 - 1.65 0.049 - 0.065
b 0.31 - 0.51 0.012 - 0.020
C 0.17 - 0.25 0.007 - 0.010
E 6.00 BSC 0.236 BSC
El 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
h 0.25 | | 0.50 0.010 | - | 0.020
L 0.40 | - | 127 0.016 | - | 0.050
L1 1.04 REF 0.041 REF
L2 0.25 BSC 0.010 BSC
R 0.07 - - 0.003 - -
R1 0.07 - - 0.003 - -
4] 0° - 80 0° - 80
21 50 - 150 50 - 150
292 0° - - 0o - -
D 4.90 BSC 0.193 BSC
SIPEX Pkg Signoff Date/Rev: JL Aug16-05/ Rev A
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ORDERING INFORMATION

Part number Output Voltage Package Type
SPX2969CS ... cooieiieeeiiiieeee e 5.0V i 8 Pin NSOIC
SPX2969CS/TR......evvviiiiiiieee e B.OV oo, 8 Pin NSOIC

Available in lead free packaging. To order add "-L" suffix to part number.
Example: SPX2969CS/TR = standard; SPX2969CS-L/TR = lead free

/TR = Tape and Reel
Pack quantity is 2,500 for NSOIC.

» CLICK HERE TO ORDER SAMPLES <€

Cirmav
Vi

ANALOG EXCELLENCE
Sipex Corporation

Headquarters and
Sales Office

233 South Hillview Drive
Milpitas, CA 95035

TEL: (408) 934-7500
FAX: (408) 935-7600

Sipex Corporation reserves the right to
applicatio

Wed herein. Sipex does not as;
& ﬁ ey
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