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SGMICRO

SGM70430
Low Dropout Linear Voltage

Regulator with Watchdog and Reset

GENERAL DESCRIPTION

The SGM70430 is a low dropout linear regulator with
3.3V and 5V fixed output and low quiescent current. It
can support up to 300mA output current (500mA peak).
This device adopts output voltage supervision,
watchdog timer, user-programmable delay for both
reset and watchdog function, and enable function. It
also has over-temperature protection and over-current
protection. Additionally, it can withstand transient

voltages with maximum magnitude within 45V.

The SGM70430 maintains rapid
excellent stability with only a 1uF ceramic capacitor at

response and

the output, even under a very low VCC voltage (down
to 3V).

The SGM70430 is available in a Green SSOP-14
(Exposed Pad) package.

FEATURES

e Up to 300mA Output Current (500mA Peak)
® |nput Voltage Range from 3V to 28V
® Output Voltage with 2% Accuracy
® Fixed Output:
+ SGM70430-3.3: 3.3V
¢ SGM70430-5.0: 5.0V
e High Accuracy Output Voltage Tolerance
e Suitable for Micropower Control Applications:
Enable, Watchdog and nRESET
e Stable with 1uF Ceramic Output Capacitor
e Ultra Low Current Consumption: 23uA (TYP)
e Very Low Dropout Voltage: 110mV (TYP) at 100mA
e Output Voltage Supervision by Reset Circuit:
¢+ Programmable Under-Voltage Reset Threshold:
2.5V (MIN)
¢+ Programmable Delay Time
e -40°C to +125°C Operating Temperature Range
® Available in a Green SSOP-14 (Exposed Pad)
Package

APPLICATIONS

General ECUs

Telematics Systems

ADAS Cameras and Radar Systems
Navigation Systems

Body Control Modules
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Low Dropout Linear Voltage

SGM70430 Regulator with Watchdog and Reset
TYPICAL APPLICATION
Dint Regulated Output Voltage
SUPPLY o—pp}-s ’ VCC VOUT |—o¢
10kQ
10kQ nRESET »>
DIN2 CIN1 __CIN2
<42V 11 OpFT 100nF EN nWDO
SGM70430 .
Microcontroller
D - RADJ
li CD nWDEN
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I WDI <
= GND
<
Figure 1. Typical Application Circuit
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE%';EE%;'TESRE ORDERING PACKAGE PACKING
DESCRIPTION ANGE NUMBER MARKING OPTION
SSOP-14 ) . XXXXX
SGM70430-33 | £ 50T | | -40°C 1o +125°C | SGM70430-3.3XPSS14G/TR o Tape and Reel, 3000
SSOP-14 ) : XXXXX
SGM70430-5.0 | £ S3oT Y | | -40°C 1o +125°C | SGM70430-5.0XPSS14G/TR ot Tape and Reel, 3000

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

Vendor Code

Trace Code

Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS
Voltage Rating

Input Voltage, Vec v -0.3V to 45V
Enable Voltage, VEN....ccvveeeieiiiiiieieee e -0.3V to 45V
Output Voltage, VouT.....ccoevreieriieeeiiiec e -0.3Vto 7V
NRESET Output Voltage, VRESET -+vvvveeeeeeiirrrneenen. -0.3Vto 7V
CD Voltage, VD . vveeiee e -0.3Vto 7V
Reset Threshold Voltage, VRADS vvvvvevveeveieieveienenns -0.3Vto 7V
Watchdog Input, VWbi....eeeeeviiiieiieiceeeecieee e -0.3Vto 7V
Watchdog Output, Vawpo «..ovveeerireeeniiieeeiiieeeee -0.3Vto 7V
Watchdog Enable Input, VawpeEN.-.««ecorveeeeiiirerennene -0.3Vto 7V
Package Thermal Resistance
SSOP-14 (Exposed Pad), Bya .vevveeeeveciiiieeeeeees 41.9°C/W
SSOP-14 (Exposed Pad), 845 ...coeveevvevvirieeeeeens 21.8°C/W
SSOP-14 (Exposed Pad), Bic (ToP) --+veevererveeenuenns 53.3°C/W
SSOP-14 (Exposed Pad), Bic (BOT) --+weeveeerveerrerans 12.4°C/W
Junction Temperature..........cccoeceveiiieeeinieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvveeeeeeinnns +260°C
ESD Susceptibility @
HBM. ..t +4000V
CDM e +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.

2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS

Input Voltage Range, Vcc -..oocvvvveeennnn. Vout_Nom + Vpr to 28V
Extended Input Voltage Range, Vcc exT .vooovveee. 3V to 28V )
Enable Voltage Range, VEN ....ccvvvvvveeieieiiiiiiiiiiiiianens 0V to 28V

Output Capacitance for Stable Operation, Cout ........cvvvvven...
..................................................................... 1uF to 10pF @)

ESR of Output Capacitor, ESRcouT .............. 20Q (MAX) @@
Operating Ambient Temperature Range ..... -40°C to +125°C
Operating Junction Temperature Range ..... -40°C to +150°C

NOTES:

1. When Vcc ext is smaller than Vout nom, Vour follows the
Vcc voltage, see Voltage Regulator.

2. Capacitance range smaller than 30%.

3. Guaranteed by design.

4. Relevant ESR value at f = 10kHz.

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

PIN CONFIGURATION

(TOP VIEW)

vec[ 1 ]
NC[ 2 |

EN[ 3 |

NC[ 4 |
NWDEN[ 5 |
wol[ 6 |
GND[ 7 |

i Exposed Pad

| 14 ] vout
| 13 |NC

| 12 | nwpo
[ 11 | nRESET
| 10 |NC

[ 9 |RADJ

[ 8 Jcp

PIN DESCRIPTION

SSOP-14 (Exposed Pad)

PIN NAME FUNCTION
1 VCC Supply Voltage. A ceramic capacitor is advised to be placed at this pin.
2,4,10, L .
13 NC Not Connected. Leave this pin open or connect it to GND.
3 EN Enable Input. A built-in resistor is placed between the EN pin and GND.
5 nWDEN | Watchdog Enable Input. A built-in resistor is placed between the nWDEN pin and GND.
6 WDI Watchdog Input. A positive edge at the WDI pin triggers the watchdog and clears the watchdog timer.
A built-in resistor is placed between the WDI pin and GND.
7 GND Ground.
Delay Input. A capacitor at this pin is determined to set both the reset timing and the watchdog timing.
8 CD Once this pin is unconnected, please pull down the nWDEN pin and disable the watchdog function.
Watchdog trigger time can be derived from the delay capacitor by: twpi 1r = Co/10nF X twpi TR 10nF.
Reset Threshold Adjustment. To utilize the default reset threshold, connect this pin to GND. For a
9 RADJ customized reset threshold, tie this pin to an external resistor ladder. If the reset function is deselected,
this pin should be connected directly to the VOUT pin.
11 nRESET |Reset Output. It is weakly pulled up to VOUT.
12 nWDO | Watchdog Output. It is weakly pulled up to VOUT.
14 VOUT |Regulator Output. A ceramic capacitor is advised to be placed as close as possible to this pin.
Exposed | Exposed .
Pad Pad Exposed Pad. Connect it to GND.
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SGM70430

Low Dropout Linear Voltage
Regulator with Watchdog and Reset

ELECTRICAL CHARACTERISTICS

Voltage Regulator Electrical Characteristics
(Vce = 13.5V, Ta = -40°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
50pA < lour < 300mA, SGM70430-3.3 3.23 3.3 3.37
Output Voltage Accuracy Vour Vour now * Vor < Ve < 28V SGM704305.0 29 50 51 \Y
dAVCclAt = 50V/ms, Cou‘r = 1HF,
Output Voltage Startup Slew Rate dVour/dt 0.1 % Vour now < Vour € 0.9 x Vour nom 7 70 V/ms
Load Regulation Steady State dVour Loap [lour = 0.05mA to 300mA, V¢e = 6.5V -16 16 mV
Line Regulation Steady State dVour une |Vee = 8V to 32V, loyr = 5mA -16 16 mV
Power Supply Ripple Rejection PSRR |frippLe = 100Hz, Vrippie = 0.5Vep, lour = 10mA 70 dB
SGM70430-3.3 110 725
IOUT =100mA mV
SGM70430-5.0 110 300
Dropout Voltage Vpr = Vce - Vour Vor
SGM70430-3.3 300 840
|ou‘|‘ =250mA mV
SGM70430-5.0 300 1110
Output Current Limitation lour Max  |Vour < Vour nom - 1V 301 580 800 mA
Over-Temperature Shutdown Threshold | Tysp [Ty increasing 175 °C
Over-Temperature Shutdown Threshold o
Hysteresis " T son 20 c
Current Consumption Electrical Characteristics
(Vcc = 13.5V, Ta = -40°C to +125°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
) Ven =0V, Ta £ +125°C 2
Current Consumption Iq = lcc lq oFF MA
Ven = 0.4V, Ta < +125°C 2
lour = 50pA, Ta = +25°C, watchdog disabled 23 34
lour = 50uA, Ta < +125°C, watchdog disabled 40 55
Current Consumption lg = Icc - lour Iq MA
lour = 50pA, Ta = +25°C, watchdog enabled 23 34
lour = 50pA, Ta < +125°C, watchdog enabled 40 55
Enable Electrical Characteristics
(Vcc = 13.5V, Ta = -40°C to +125°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Enable High Input Voltage VEN H Vour settled 2 \%
Enable Low Input Voltage Ven L Vour £0.1V 0.8 \
Enable Threshold Hysteresis Ven v 90 mv
VEN =3.3V 1
Enable High Input Current len_ H MA
- Ven = 18V 6
Enable Internal Pull-Down Resistor Ren 3 10 20 MQ

NOTE:
1. Guaranteed by design.
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

ELECTRICAL CHARACTERISTICS (continued)

Reset Electrical Characteristics
(Vce = 13.5V, Ta = -40°C to +125°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | mIN | TYP | mAX | UNITS
Output Under-Voltage Reset Comparator Default Values (Pin RADJ = GND)
Output Under-Voltage Reset Lower| Ven 2 ZiO\cj/,tV%J'T\ldDeilreasmg; T/ADi SGM70430-3.3 297 | 3.03 | 3.10 v
Switching Threshold RT_Low |connected to » Vrr_Low £ Ve <
wi g 28V SGM70430-5.0 450 | 460 | 4.70
Output Under-Voltage Reset Upper Ven 2 2.0V, Vour increasing, RADJ SGM70430-3.3 3.03 | 3.10 | 3.17
Switching Th hold VRT_HIGH connected to GND, VRT_HIGH <Vee < \%
witching Thresho 28V SGM70430-5.0 4.60 | 470 | 4.80
Output Under-Voltage Reset v, V, within operating range, RADJ SGM70430-3.3 30 70 130 mv
Switching Hysteresis RTHY  Iconnected to GND, Vey = 2.0V SGM70430-5.0 40 100 | 180
Reset Threshold Adjustment
Reset Adjust Switching Threshold VRADJ TH 0.87 | 0.92 | 0.97 \%
. SGM70430-3.3 25 2.9
Reset Adjustment Range " VRT RANGE Y
SGM70430-5.0 25 4.4
Reset Output nRESET
Reset Output Low VoItage VRESET_LOW 1V £ Vourt £ Vkr, RRESET_EXT 2 6.2kQ 0.03 0.4 \Y
Reset Output, Ext | Pull-U
Rzz;torlioptj/buﬁ-ema ut--p Rreser ext |1V = Vour £ Vgr, Vreser < 0.4V 6.2 kQ
Reset Output, Internal Pull-U
Roorior T P Reeser it |Internally connected to VOUT 10 | 20 | 30 kQ
Reset Delay Timing
Upper Delay Switching Threshold VbR HiGH 0.92 \%
Lower Delay Switching Threshold VbR Low 0.59 \%
Delay Capacitor Charge Current Ipetay cv [VoeLay = 1.2V 1.53 MA
(D)ilr?gnct)apacnor Reset Discharge lo pscr | Voeeay = 1.2V 50 mA
Power-On Reset Delay Time teo_pwron_1onF | Calculated value, Cp = 10nF, Cp discharged to OV @ 45 | 65 | 85 ms
Internal Reset Reaction Time trrINT Cp = 0OnF, Vour = 4V, VawbEN HicH < ViwDEN 10 us
Delay Capacitor Discharge Time trr o100 |Cp = 10nF @ 0.2 us
Total Reset Reaction Time trr_ToTAL 10nF |Calculated value: trr p 10nF + trr nT, Cp = 10NF 10 us
Reset Blanking Time © trr_BLANK 4 s

NOTES:

1. If the reset switching threshold is modified, then the related parameters Vgr wien, VR HY are changed directly proportional.
2. For programming a different delay and reset reaction time.

3. Guaranteed by design.
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Low Dropout Linear Voltage
SGM70430 Regulator with Watchdog and Reset

ELECTRICAL CHARACTERISTICS (continued)

Watchdog Electrical Characteristics
(Vce = 13.5V, Ta = -40°C to +125°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | miN | TYP | mAX | uNITs
Watchdog Enable, N\WDEN
Watchdog Enable Low Signal Valid| Vawpen Low 0.8
\V/Vaa“t((j:hdog Enable High Signal Vowoen, Hon 2
\C/;Vua:’trcerrmgog Enable High Level Input luwoen o |Vawoen = 3.3V 4 uA
\I/EVnE;IbII?,E:aSiIgEg Time after Watchdog foanking mwoen |Co = 10NF, Vowoen = Vawoe s 14 ms
e e ™ 04 | 13| 25 | mn
Watchdog Input, WDI
Watchdog Input Low Signal Valid Vwoi_Low 0.8 \%
Watchdog Input High Signal Valid Vwol_HicH 2 \
X\é?]tgc{;]d(ﬁ))g Input Low Signal Pulse o L Vivor < Vivorow 1 us
\If\é?]tgc&dog Input High Signal Pulse fwoL e Vo 2 Viwor mcs 1 us
\(I:Vuartr(;r;gog Input High Level Input woL i Vo, = 3.3V 4 uA
Watchdog Input Signal Slew Rate AVwp/At - |Vwo Low £ Vwor £ Vwoi_mic 1 V/us
\éV:SticSr:g;)g Input Internal Pull-down Ruo, 0.4 13 25 MQ
Watchdog Output, nWDO
Watchdog Output Low Voltage Vawpo_tow  |Vour 2 2.5V, Rnwpo 2 6.2kQ 0.03 0.4 \%
\éveasticsrtmg:)g Output External Pull-up Ruwoo ext [Vour = 2.5V, Vawoo < 0.4V 6.2 KO
\éV:SticSr:g;)g Output Internal Pull-up Ruwbo, T 10 20 30 KQ
Watchdog Timing
Delay Capacitor Charge Current leo Vep = 1.2V 1.53 MA
(D:ﬁl:r)g/; e()?:%?::;otr Deactivation low cn oeacr [Veo = 1.2V 153 uA
Upper Watchdog Timing Threshold| Vow Hich 1.44 \%
Lower Watchdog Timing Threshold| Vow Low 0.89
o
Watchdog Trigger Time twoi Tr_10nF  |Calculated value, Cp = 10nF 7 11 15 ms
Watchdog Output Low Time twp_Lo_1on  |Calculated value, Cp = 10nF 2.5 3.5 5.5 ms
Watchdog Period two_p 1on  |Calculated value, twoi tr 1onF + two Lo 100, Co = 10nF 9.5 145 | 20.5 ms

NOTE:
1. Guaranteed by design.
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Low Dropout Linear Voltage
SGM70430 Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.
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SGM70430

Low Dropout Linear Voltage
Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.

Under-Voltage Reset Voltage vs. Temperature
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Low Dropout Linear Voltage
SGM70430 Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.

Watchdog Trigger Time vs. Temperature WDI Blanking Time vs. Temperature
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Low Dropout Linear Voltage

SGM70430 Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.
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Low Dropout Linear Voltage
SGM70430 Regulator with Watchdog and Reset

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta =-40°C to +125°C, Vcc = 13.5V, unless otherwise noted.

Vcc Power-on Vce Power-off
N

2 Vee
o N
- = Vour 5 =
Vee N \ <
< y o)
oy \ <
o} NS
’ < : <
i a
Vour g ARESET ks 1 =3
S (¢}
g S
NRESET BB B g
|OUT <
5.0 N -5.00 N
S 8
[ 3 3
OUT‘; SN 2 Qg*lﬂ.ﬂ 2
Vee = 13.5V, loyr = 300mA | & Vee = 13.5V, loyr = 300mA | &
nnnnnnnnnnnnnn o 20.0m 4000 < L —en.on o 20lom 40.5ns <

Time (10ms/div) Time (10ms/div)
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Block Diagram
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

DETAILED DESCRIPTION

The SGM70430 is a high precision a low dropout linear
regulator with enable, watchdog, reset and
user-programmable delay functions. It has low
quiescent current 23uA (TYP) at 50pA load and low
dropout voltage of 115mV at 100mA load. It also has
over-temperature protection and over-current
protection. Additionally, it can still work properly under
extremely high transient voltage up to 45V.

Voltage Regulator

There is a resistor network inside the SGM70430 to
divide the output voltage Vour. The stability of the
regulation loop is governed by the characteristics of the
output capacitance, the magnitude of the load current
(lout), the device junction temperature (T,), and the
underlying internal circuit architecture.

Output Capacitor

System stability depends on the correct choice of the
output capacitor. The selected Coyr must comply with
the specified limits for both capacitance and ESR. Its
value should be determined by the application
requirements to provide adequate charge buffering
during output load current transients.

Input Capacitors, Reverse Polarity Protection
Diode

An input Cy is advised to improve immunity to supply
disturbances. The use of a reverse-polarity protection

diode with parallel capacitors helps limit input voltage
spikes and high-frequency interference. The capacitors
should be positioned close to the IC terminals for best
performance.

Smooth Ramp-Up

A controlled ramp-up function is implemented to limit
output voltage over-shoot during startup. This reduces
startup over-shoot and is largely independent of load
conditions and output capacitor values.

Output Current Limitation

Under short-circuit or overload conditions, the load
current may rise beyond the rated value. The device
then activates output current limiting, causing the
output voltage to drop accordingly.

Over-Temperature Shutdown

An over-temperature shutdown function protects the
device from damage under fault conditions, such as a
sustained output short-circuit. When the thermal limit is
reached, the device is turned off and automatically
restarts after cooling, resulting in a cyclic behavior of
the output voltage. Operation with junction

temperatures above +150°C exceeds the maximum
ratings and may significantly shorten device lifetime.

ee o vee ’J_‘
L

[
1Y

Voo | L
Ccl" Cn EN [] % Enable I

’J_‘ VOUT 2Ty .
L] I
oTP
C
ouT RLOADLVOUT
§ ESRcour
ocP

Reference

1A

Figure 3. Functional Block Diagram Voltage Regulator Circuit

VCC

dVOUT ~ IOUT,MAX - ILOAD

dt Cour

VOUT

-———

Figure 4. Output Voltage versus Input Voltage
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Low Dropout Linear Voltage

Regulator with Watchdog and Reset

inactive. This blanking function avoids unintended
microcontroller resets resulting from short output
voltage glitches.

Power-On Reset Delay Time

SGM70430
DETAILED DESCRIPTION (continued)
Vee O—IIC:C vCC VOUT ot Vour
1 Cn RY;ZI l:?a?t i ) I? Cour % Ruoao
anp

The

Figure 5. Parameter Definition
Enable
The device is controlled through the EN input. A high
level, such as the battery voltage, enables operation,
while a low level, such as GND, disables the device. To
prevent unintended switching with slowly changing EN
signals, an internal hysteresis is implemented.

Reset

The reset function supervises the regulated output
voltage Voyt and enables the system or microcontroller
to respond to an impending power loss. Selected reset
parameters can be configured to match application
requirements, as described in the following sections.

Output Under-Voltage Reset Event

When Vgt falls below the output under-voltage reset
threshold Vgr iow, an under-voltage condition is
detected and the nRESET output is asserted low. This
signal can be used to reset a microcontroller powered
by Vour.

Reset Reaction Time

When the regulator output falls below the under-voltage
reset threshold Vgr ow, the delay capacitor Cp begins
to discharge with the current lpg pscn. Once the delay
voltage V¢p reaches the lower delay threshold Vpr | ow,
the nRESET output is driven low. The interval between
Vour crossing Vrr Low and NRESET being asserted low
defines the total reset reaction time trg_ToTaL-

The total reset reaction time tgrr to7aL €quals the delay
capacitor discharge time (trgr cp) plus the device
internal response time (trg_nT).

trr_toTAL = tRRINT * tRR CD (1)

where

trr_ToTAL: TOtal reset reaction time

trr_nT: Internal reset reaction time

trr_cp: Delay capacitor discharge time. For Cp = 10nF
see value specified in delay capacitor discharge time.

When the output voltage drop duration is shorter than
the reset blanking time trr_gLank, the delay capacitor is
not discharged and the nRESET output remains

Prior to regulator startup or following an under-voltage
reset, the delay capacitor CD is fully discharged. When
the regulator output rises above the upper
under-voltage reset threshold Vgr nigh, CD begins
charging with the current Ip_cy. When the delay voltage
Vep rises to the upper threshold Vpg wicr, the NnRESET
output is deasserted.

The time elapsed from Voyur exceeding Vgr nicn to
nRESET going high is defined as the power-on reset
delay, tp pwron. This delay allows sufficient time for
microcontroller initialization and is programmable via
the external delay capacitor CD connected to the CD
pin.

For applications requiring a power-on reset delay
different from the value specified for Cp = 10nF, the
required capacitor value can be calculated based on
the equations provided in the Reset Delay Timing
section.

Cp=10nF xtCDiPWRON/tCDfPWRONJOnF (2)
where
tco_pwron: Power-on reset delay time as required by the
system

tco_pwron_10nF: POwer-on reset delay time
Cp: Delay capacitor required

This equation applies when Cp is 1nF or greater. For
accurate timing results, the tolerance of the delay
capacitor should also be taken into account.

Reset Output (nRESET)

The nRESET output uses an open-drain structure with
an internal pull-up resistor. When a lower-impedance
NRESET signal is needed, an external pull-up to VOUT
may be applied. The minimum external resistor value is
limited by the nRESET sink current capability and is
provided in the Electrical Characteristics. The timing
relationship between VOUT thresholds and nRESET
outputs is illustrated in Figure 6.

Reset Output (hnRESET) Low for Voyr 2 1V
During an under-voltage reset event, the device holds
the nRESET output low as long as Vgyr remains at or
above 1V, even when the input voltage V¢ is OV. This
behavior is supported by powering the reset circuitry
from the output capacitor.
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

DETAILED DESCRIPTION (continued)

Vee

H1tRR_BLANK
-—

i £ Vor_wicH

‘ / CDR_H\GH \ ‘ lVDR_H\GH ‘S H
Veo 1/ ‘VDR,LOW 1/ ' (VDR,LOW 1/
top_pwroN —»| e —> tre TOTAL i i |
nRESET v

Figure 6. Timing Diagram Reset

Reset Adjust Function

The under-voltage reset threshold can be adapted to
application requirements by using an external resistor
divider (Rapy_ 1, Rapy 2) connected to the RADJ pin. For
the default threshold setting, the RADJ pin should be
tied to GND.

When selecting the resistor values, the additional
current through the divider must be taken into account.
With the divider connected, the adjusted lower
under-voltage reset threshold Vgr ow new Can be
calculated as shown below, assuming the reset adjust
pin current Izapy is Negligible. See Figure 7.

Vi Low new = Vraos 1 % (Rapy 1 + Rapy 2)/Raps 2 (3)

where

Vrr Low new: Desired reset switching threshold.

Rapy_1, Rapy 2: Resistors of the external voltage divider.
Vrapy TH: Reset adjust switching threshold.

Watchdog

The watchdog supervises the microcontroller to identify
timing-related faults. If a required rising edge on the
WDI input is not detected within the programmed
interval, the watchdog output is asserted low. The
watchdog timing is set by an external delay capacitor
Cp. Details on valid WDI signal behavior are provided in
the following sections.

The watchdog output nWDO is independent of the
reset output NRESET and may be used as an interrupt
source for the microcontroller. If desired, the nWDO
and nRESET pins can be connected together to form a
wired-OR configuration with an active-low output. See
Figure 8.

Watchdog Inhibit Input (hWDEN)

The watchdog function is controlled by the nWDEN
inhibit input. Driving nWDEN high disables the
watchdog, during which the capacitor connected to the
CD pin is charged to the watchdog hold voltage Vpw cp.
The nWDEN input signal must remain within the limits
specified in the Watchdog Electrical Characteristics.

Watchdog Output (hWDO)

The nWDO output is implemented as an open-drain
output with an internal pull-up resistor. If lower output
impedance is required, an external pull-up resistor may
be connected to VOUT. Because the nWDO sink
current is limited, the minimum permitted value of the
external pull-up resistor R,wpo exr is defined in the
Watchdog Electrical Characteristics.

!
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1Y
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Supply
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)

OR |
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Figure 7. Functional Block Diagram Reset
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

DETAILED DESCRIPTION (continued)

. [‘] VouT

VCC 1 !_.Ll
Rising Edge
WOl Detection
nWDEN

>—[] nWDO

_|
Suppl!

Vow_Low

I

K

b

—
TGND

Figure 8. Functional Block Diagram Watchdog Circuit

Watchdog Input (WDI)

A rising edge on the WDI input services the watchdog.
Due to the integrated high-pass filtering, the signal
amplitude and transition slope at the WDI pin must
meet the specifications listed under Watchdog Input
(WDI). The applied test pulse is illustrated in Figure 9.

tworpH
el o
I

VWDLHIGN

Vwoi_Low

Figure 9. Test Pulses Watchdog Input WDI

Watchdog Timing

When the watchdog is active and no rising edge is
detected on the WDI input, the delay capacitor Cp
repeatedly charges and discharges between the
thresholds Vpw tow and Vpw mies. Each time the
capacitor voltage Vcp reaches Vpw ow during
discharge, the nWDO output is asserted low for the
duration twp 0. This cyclic behavior continues with a
watchdog period of typ p.

If a rising edge on WDI is detected while Cp is
discharging, a new charging cycle is initiated. To avoid
asserting nWDO low, the WDI rising edge must occur
within the watchdog trigger window twp Tr.

For applications requiring a watchdog trigger time
different from the value specified for Cp = 10nF, the
corresponding capacitor value can be calculated using
the equations provided in the Watchdog Timing section.

Cob = 10nF x twpi tr/twor TR 10nF (4)

The watchdog output low time typ | o and the watchdog
period twp p equate to:

two_ Lo = twp_Lo_1onF X Cp/10nF (5)
two_p = twpi_Tr *+ twp_Lo (6)

The formula applies for Cp = 1nF. For precise timing
calculations consider the delay capacitor’s tolerance.

VRT_HiGH 4 \ VRrr_Low
Vour / \

nWDEN

WD LI—I
v ' two.p 'ow cd
DW_HIGH 7 v
< < Vow o
Vep  VORHiGH Vow Lo ! Vow_Low
/ oL TR > -
tBLANK_WDEN

—> i<-tcp_pwron

nWDO -+ [*+twpio

Figure 10. Timing Diagram Watchdog
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SGM70430

Low Dropout Linear Voltage

Regulator with Watchdog and Reset

APPLICATION INFORMATION

Application Diagram

D|N1
SUPPLY o—ppt-o ' VCC VOUT |—»
10kQ
R RESET %(om')
10kQ " 0
D CIN‘I __C|N2
<42”\5 10pF T 100nF EN nWDO
SGM70430 1 Cour Mi troll
1 11 Iw,: icrocontroller
= = = RADJ 1
h CD nWDEN
Co
:I: WDI <
= D

Regulated Output Voltage

Figure 11. Application Diagram

Selection of External Components

Input Pin

Figure 11 illustrates a typical input configuration for a
linear voltage regulator. A ceramic input capacitor with
a value between 100nF and 470nF is recommended to
attenuate high-frequency line disturbances, such as
ISO pulses 3a and 3b, and should be placed as close
as possible to the regulator input pin.

To buffer high-energy transients, such as ISO pulse 2a,
an aluminum electrolytic capacitor in the range of 10uF
to 470uF is suggested at the input. This capacitor
should also be located near the input pin on the PCB.

An over-voltage suppressor diode may be added to
clamp input voltages that exceed the regulator’s
maximum rating and to protect the device from
over-voltage stress.

While these external input components are not required
for basic regulator operation, their use is recommended
in environments subject to significant supply
disturbances.

Output Pin

An output capacitor is required to ensure stable
operation of the linear voltage regulator, with the
applicable specifications defined in the functional
operating range. The device is optimized for use with

very low-ESR capacitors; ceramic capacitors with X5R
or X7R dielectric types.

For optimal performance, the output capacitor should
be placed as close as possible to the output and GND
pins, preferably on the same PCB side as the regulator.
Under fast input voltage or load current transients, the
capacitor value must be appropriately selected and
validated in the target application to maintain output
stability.

Thermal Shutdown

When the die temperature exceeds the threshold value
of thermal shutdown, the SGM70430 will be in
shutdown state and it will remain in this state until the
die temperature decreases to +155°C.

Power Dissipation (Pp)

Power dissipation (Pp) of the SGM70430 can be
calculated by the equation Pp = (V¢ - Vour) X lout- The
maximum allowable power dissipation (Ppwmax)) of the
SGM70430 is affected by many factors, including the
difference between maximum junction temperature and
ambient temperature (Tymax) - Ta), package thermal
resistance from the junction to the ambient environment
(8,a), the rate of ambient airflow and PCB layout. Pppax)
can be approximated by the following equation:

Pomaxy = (Tumax) = Ta)/6,a (7)
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Low Dropout Linear Voltage
SGM70430 Regulator with Watchdog and Reset
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
SSOP-14 (Exposed Pad)

LTI N TTTEET 1]
Y O I
TONEE VEORMEE BAdeN

TOP VIEW BOTTOM VIEW

SEATING PLANE

NOTES:

Symbol Dimensions In Millimeters
MIN NOM MAX

A _ - 1.400
Al 0.000 - 0.100
A2 1.200 REF

b 0.200 ) 0.300
c 0.190 - 0.280
D 4.800 ) = 000
D1 3.800 - 4.200
E 3.800 - 4.000
El 5.800 - 6.200
E2 2.100 - 2.700
c 0.650 BSC

L 0.400 ) 0.850
0 0 - -
cce 0.100

1. This drawing is subject to change without notice.
2. This dimension does not include mold flash, protrusions or gate burrs.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

o

TAPE DIMENSIONS

D e
o %
¥ a1l @2 a1l Q2 (YY) ‘ |
N B0
Q3 Q4 Q3 Q4 Q3 Q4 \
—
Reel Diameter \
il P1 ——A0— »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Package Tvoe Reel Reem"dth A0 | BO | KO | PO | P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SSOP-14 "
(Exposed Pad) 13 124 6.50 5.25 1.70 4.0 8.0 2.0 12.0 Q1
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
(=]
=]
13" 386 280 370 5 %
€ Y 56 Micro Corp TX20000.000
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