Signetics Microcontroller Products

Voltage regulator with watchdog for
microprocessor/controller systems

FEATURES

Driving circuit for external PNP
power transistor with adjustable
output voltage via sense path,
short-circuit protected

Additional 5 V/50 mA output for
RAM buffering, short-circuit
protected

Operating voltage range: 5.7 V to
24V

Reset with adjustable trigger pulse
length activated by output voltage
<46V

Watchdog with adjustable input
trigger window

Dual polarity reset and watchdog
output pulse

Low line detection adjustable by
external resistor ratio

Enable input to activate watchdog
and driving circuit

Low quiescent current typical:
380 pA

Thermal protection

GENERAL DESCRIPTION

The UAA1300 is a bipolar IC voltage
regulator especially designed for use
within an automotive environment
and also suitable to provide
enhanced facilities within many
microcontroller applications. The
UAA1300 provides two stabilized
low-drop outputs and offers special
control functions to increase system
protection and reliability.
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QUICK REFERENCE DATA
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SYMBOL| PARAMETER |[CONDITIONS| MIN. | TYP. | MAX. | UNIT
Vop supply voltage +5.7 - +24 |V
la quiescent current - 380 - HA
Isb standby output 50 - - mA
current
Vsb standby output +4.9 - +5.1 |V
voltage
L load regulation - 1 - mvV/
mA
lop) driving current 10 - - mA
external PNP
G transconductance - +1.5 - mA/
(sense input) mV
Tamb operating ambient | Vpp=13V
temperature range | Isp = 50 mA
SOoT27 -40 - +130 | °C
SOT163A -40 - +85 | °C
Ptot total power see
dissipation Fig.7
ORDERING INFORMATION
EXTENDED PACKAGE
TYPENUMBER | PINS PIN POSITION | MATERIAL CODE
UAA1300 14 DIL plastic SOT27
UAA1300T 20 mini-pack plastic SOT163A
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microprocessor/controller systems UAA1300

UAA1300
Vop L Vss
' STAND-BY SUPPLY,
GAP-REF. SHORT-CIRCUIT
PROTECTION
Vsb/Isb
TEMPERATURE
SENSE
COMPARATOR .
LU WITH DRIVING CIRCUIT Olp)
HYSTERESIS FOR EXTERNAL,
POWER-TRANSISTOR Vg
ol M }
EN VOLTAGE | | VOLTAGE
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wD! WATCHDOG STAGE RESET
MLA148
CcT3  CT2 WRO  WRO CT1
Fig.1 Block diagram.
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ct1 1] U [20] EN
Vsb/Isb [2 ] [19] Lt
ne [3] 18] nc.
CT1 II U E EN n.c. E E n.c.
Vsb/Isp [ 2 13] LUt Vopb [ 5 16] [LO
/s [2] <] . oo (5] UAA1300T <]
voo [3] 2] [0 o [€] [15] wo!
lop) [4| uaa1300 [i1] woi Vg1 [7 [14] T3
Vs E E CT3 n.c. E ne.
WRO [6 | (o] cr2 WRO [} [12] cT2
wRo [7] 8] Vss WRO [10 (1] Vss
MLA146 MLA147
Fig.2(a) Pinning diagram; SOT27. Fig.2(b) Pinning diagram; SOT163A.
PINNING
SYMBOL PIN DESCRIPTION
SOT27 SOT163A
CT1 1 1 reset-length
Vsb/lsb 2 2 standby output: 5 V/50 mA
Voo 3 5 supply voltage (line)
lop) 4 6 driving current external pnp
Vsi 5 7 sense input external pnp
WRO 6 9 watchdog reset output active LOW
WRO 7 10 watchdog reset output active HIGH
Vss 8 1 ground
CT2 9 12 maximum watchdog period
CT3 10 14 minimum watchdog period
WDI M 15 watchdog input
LLO 12 16 low line output
LLI 13 19 low line input
EN 14 20 enable input
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Fig.4 Functional diagram.
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FUNCTIONAL DESCRIPTION

The following features of the
UAA1300 are described below:

¢ operating voltage range

* outputs

* WRO/WRO activated by low
output voltage

¢ WRO/WRO activated by WDI pulse
timing

* LLldetection

* enable input

e thermal protection

Operating voltage range

The UAA1300 operates within a
supply voltage range of +5.7 V to
+24 V and provides reverse polarity
protection and low line voltage
detection.

Outputs

Two stabilized short-circuit
protected; low drop outputs are
provided:

Output current Igp) drives an external
PNP power transistor when switched
on by the enable input (EN). Voltage
sense input (Vg)) regulates the
current at the external power
transistor. With R = 0 Q the voitage is
5V £ 100 mV. Using a resistor > 0 Q
the output will be regulated to a
voltage > 5V (see Figs 4, 16, 17).

A fixed 5 V/50 mA output Vep/lsh
supplies for example, storage circuits
in microprocessor/controller
systems. Not switched by enable
input (EN).

WRO/WRO activated by low output
voltage

When either power or standby output
voltage (pinning references lo(p),

October 1990

Vsp/lsb) < 4.6 V, the watchdog output
stage is triggered by a signal from the
valtage sense stages and forces a
static watchdog reset output pulse
(WRO/WRO) when both the power
and standby output voltage rise
above 4.7 V. The duration of the pulse
width is determined by the value of
external capacitor C7 (see Figs 5 and
18). To operate with external series
control transistor, the watchdog
function must first be switched on by
the enable input (EN).

WRO/WRO activated by watchdog
input pulse (WDI) timing

The watchdog input pulse (WDI) from
the pC/uP must be received within a
time window determined by external
capacitors C5 and C6. When this is
not achieved the watchdog output
stage generates a WRO/WRO pulse
with fixed width of 40 ps. Each rising
edge at WD restarts the timing cycle
(see Figs 6 and 19). To operate, this
watchdog function must first be
switched on by the enable input (EN).

no reset r { T

reset

Fig.5 Typical values; threshold voltage (falling) reset/no reset timing

parameters.

T voltage cutput at pins:
IO(D) and Vgp / lsp

MLA1S3

watchdog trigger pulse
WDl trom uC / P

time

'—» WD (min)

WD (max)

allowed window for WDI pulse

WD (min) determined by C5
WD (max) determined by C6

Fig.6 Watchdog timing window.

MLA1S2
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LLI detection

The UAA1300 provides detection for
low line input (LLI).

This is achieved by use of a
comparator which generates a low
line output pulse (CLO) on detection
of alow line input voltage (LLI)
<1.24V.Whenthe LLI<1.24 Vitis
considered LOW (V). When the

LLI>1.34 Vitis considered HIGH (V).

The threshold voltage is adjusted by
the external resistor ratio of R1/R2.

LIMITING VALUES

An additional external capacitor C2
prevents an initiation of an LLO pulse
which might otherwise be caused by
short duration (transient) LLI voltage
drops (see Fig.4).

Enable input

When the Enable input (EN)is >2V
the driving circuit for the external
power transistor is switched on and
the watchdog functions are
activated.

In accordance with the Absolute Maximum System (IEC 134).

Thermal protection

Outputs (pinning references lo(p) and
Vsp/lsp) are controlled by an internal
temperature sense switch module
which operates at a crystal
temperature > 150 °C switching off
these outputs. The temperature
sense switch resets at a crystal
temperature < +130 °C and switches
on both outputs.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Tamb operating ambient Vpp=13V
temperature range Isb =50 mA
SOT27 -40 - +130 °C
SOT163A -40 - +85 °C
Piot total power dissipation see Fig.7
Tstg storage temperature range -55 - +150 °C
Voo supply voltage (reverse -25 - +25 \
polarity protected)
Vbp supply voltage t=2ms - - +30 \
Vv input voltages (all inputs) -0.5 - +7 \Y%
Iy input current (all inputs) -5 - 5 mA
Vo output voltages (LLO, WRO) - - +7 Vv
lo output current (LLO, WRO) - - 10 mA
Vo) output voltage (power) -0.5 - Vbp \
lop) output current (power) - - 25 mA
Vsb output voltage (standby) - - Vbp \']
Isb output current (standby) - - 100 mA
Dynamic limits; transient voltage:
Ves electrostatic handling® [ Vesforall pins [ -2000 ] - +2000 |V

* Electrostatic handling is equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor with a

15 nsrise time.
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MLA188

tot

W) \
(1 ]
0.8 \
\059 v\
AN
04 0.36 W,
0
0 50 100 150
T (°C)

(1) = SO20; SOT163A
(2) = SOT27 (IDF14)

Ptot = (VDD -5 V) X lsp + Vpp X Ip

Fig.7 Power derating diagram.
CHARACTERISTICS
Vpp =13V, Tamp = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vop supply voltage range for logic +4.2 - +24 \
functions
Ibo supply current without load input EN = LOW - 380 - HA
Tamb operating ambient temperature -40 - +130 °C
range
Standby output
Vsb output voltage Vppmin=+5.7V +4.9 +5 +5.1 \
Isb current capability -50 - - mA
L load regulation - - 1 mV/mA
TCsb temperature coefficient of output - +400 - puv/eC
voltage
RR ripple rejection f=100 Hz - 50 - dB
Reference for external pnp-transistor
lo current capability 10 - - mA
Vo limits for external voltage +5 - Vbp \
G transconductance (sense input) 0.4 1.5 - mA/mV
Is sense current Vg = +5V 37.5 50 62.5 uA
Rs input resistance 75 100 125 kQ
Temperature sense
S threshold for rising temperature - +150 - °C
dA hysteresis of temperature sense - +30 - °C
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SYMBOL | PARAMETER [ CONDITIONS | MIN. TYP. MAX. | UNIT

Low-line detection

ILLLow input current LOW - - -0.2 HA

VTHL threshold voltage for falling temperature +1.22 +1.24 +126 |V
voltage range -40 °C

to +130°C

VTHU hysteresis +90 +100 +110 mV

Tc temperature coefficient for - +300 - uv/ec
hysteresis

Low-line output

VoL output voltage LOW loL=2mA - - +0.4 \

VoH output voltage HIGH lon =50 pA +3.4 - - Vv

Enable input

ViL enable input voltage LOW - - +0.8 \]

L enable input current LOW - - -0.1 pA

Vi enable input voltage HIGH +2 - - \]

Watchdog input

Viw watchdog input voltage LOW - - +0.8 \

ILw watchdog input current LOW - - -0.2 pA

VHw watchdog input voltage HIGH +2 - - Vv

Z) input impedance 28 50 72 kQ

twoi minimum input pulse length 40 - - us

Minimum and maximum Watchdog Period

lwp output current (pin shorted to -1 -1.25 -1.50 HA
ground)

tciwp temperature coefficient of output - -0.6 - 9b0/°C
current

VTH threshold for internal comparator - +1.24 - Vv

Timing of watchdog function

Range of useful external film-capacitors: 100 pF to 1 uF (C5/C6)

twp watchdog minimum period C5=100pF 70 100 130 us

twp watchdog maximum period C6=1pF 700 1000 1300 ms

twpbo duration of the watchdog 25 40 55 us
output pulse

Reset function: timing

tro duration of the reset pulse C7 =100 pF - 100 - us

tro duration of the reset pulse C7=100nF - 100 - ms

Reset function: DC conditions

Vih threshold voltage (falling) for 4.5 4.6 4.7 \"
reset on

d hysteresis - 100 - mV

Tc temperature coefficient of - 100 - uv/°C
hysteresis
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TEST VALUES, ADJUSTMENTS
AND APPLICATION EXAMPLE

The following figures (Figs 8 to 19)
provide a test circuit, typical test
values and voltage and timing
adjustments. Figure 20 provides an
application example for automotive
environment.

UAA1300
[l 3
ine @ . ) 8 ground
1 =
19 220
2 GAP-REF, STAND-BY SUPPLY,
KQ u l SHORT-CIRCUIT mgﬂ?y
2 ] PROTECTION 2|5 V50 mA
+
1Ko 1(;2 TEMPERATURE i‘ 22 uF ’ 1000
l SENSE * 7
2 COMPARATOR ! 7\ 7
13 4 |'Op) ”
T WITH DRIVING CIRCUIT 80140
HYSTERESIS FOR EXTERNAL, 5 Vs)
POWER-TRANSISTOR  —
low-line-out | 12 sense R i
gt 47
10Q
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enable | 14 VOLTAGE ;I;
{ SENSE -
C4 330pF | l | outPuT | | |
1
WATCHDOG RESET
i watchdog-in L STAGE l I I
10 9 7 6 ! MLAT4S
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period period HIGH LOW reset-length
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watchdog-reset-out
Fig.8 Test circuit.
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Fig.10 Power output voltage (Vo(p)) as a function of

Fig.9 Standby output voltage (Vsp) as a function of
line voltage (Vpp); typical values; measured in

line voltage (Vpp); typical values; measured in

Fig.8. Fig.8.
1000 === MLATES 6 MLAIGS
WD reset HE i
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(me) 100 ===t = v
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Fig.12 Typical power output voltage (Vo(p)) as a
function of power output current (lo); Voo =7 V;
behaviour is influenced by externally chosen
transistor type.

Fig.11 Watchdog reset pulse length as a function of
external capacitors C5 or C6 or C7.
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Fig.13 Typical standby output voltage (Vsp) as a

Fig.14 Quiescent current (l)) as a function of line
function of standby output current (Isp); Vop =7 V.

voltage (Vpp); no load at standby output voltage
(Vsp); enable (EN) not active.
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Fig.15 Quiescent current () minus standby output

current (Isp) as a function of standby output current
(Isb); Vop = 13 V.

Fig.16 Adjustment of power output voltage (Vo(p);

typical values of external adjustment resistors:
circuit with high accuracy.
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Fig.17 Adjustment of power output voltage (Vo):
typical values of external adjustment resistors:
circuit with less accuracy but reduced current
consumption of the application.
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Fig.18 Reset behaviour: watchdog reset output (WRO) timing as a
function of output voltage (power Vo(p) or standby V) with external
capacitor C7 as a parameter.
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WDI

capacitor C5
minimum
period

capacitor C6
maximum
period

WRO

|
] -

I Vth max

normal operation WD-pulse period too long

WD-pulse period too short

Vinmin = threshold voltage for WD(min)

Vinmax = threshold voltage for WD(max)

tq = internal delay

normal operation: Vinmin must already be achieved

pulse at the output stage

Vinmax must not be achieved
if these conditions are not present a WDI pulse will force a WRO/WRO

normal operation

Fig.19 Reset behaviour: watchdog reset output (WRO) timing as a
function of watchdog input (WDI) with external capacitors C5 and C6 as
parameters.

MLA155
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APPLICATION INFORMATION

BYVI5A
battery @ ¢
i BD136
100 | 100 Tl—.
100 "“[] BZT03C22 WF | oF p
2 2 7+ T J;ZZ uF
47 uFJ; ” P P
—] 2 -|'47 nF T ‘r
100 [] 22 L
J’:n,: Q 7 6 4 2 1
MICROCONTROLLER :'\‘I/
3 3 UAAT300 'RAM. ROM |Nrsfgéces
(PCF84C40) : |
8 9 10 11 12 13 14
220 |1 0F ﬁ? 100 100
m A kQ J,; nF
MLA165
ignition
Fig.20 Application example for automotive environment.
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