ROHM Datasheet

SEMICONDUCTOR

Supervisor IC

System Power Good + Watchdog Timer +
Reset for Automotive

BD39042MUF-C

General Description Key Specifications
BD39042MUF-C is a supervisor IC with quad power good, ® VDD Input Voltage Range: 27Vtob55V
Watchdog timer and reset. This IC enables existing (VDD voltage level needs to be fixed within this range
system to improve its ASIL level easily. in 6 % accuracy to avoid RSTIN reset detection)
BD39042MUF-C includes built-in self-test (BIST). B Detection Voltage (VDD POR / Power Good)

Under Voltage Detection: -6 % (1.4 % accuracy)

Features Over Voltage Detection: +6 % (1.4 % accuracy)
B AEC-Q100 Qualifiedete 7) Reset Assertion Delay Time: 10 ms
B Functional Safety Supportive Automotive Products Power Good Assertion Delay Time: 10 ms
B Quad Power Good for External Inputs
® Over Voltage Detection (OVD) B Operating Temperature Range: -40 °C to +125 °C
B Under Voltage Detection (UVD)
B Adjustable Window Watchdog Timer(WDT) Package W (Typ) x D (Typ) x H (Max)
B Reset for VDD Input (POR) VQFN16FV3030 3.0 mm x 3.0 mm x 1.0 mm
B Built-in Self-test (BIST)
(Note 1) Grade 1

Applications
m  Automotive for ADAS Enlarged View
® Camera Module
® Microwave Module
B Power Train ECU OFN16FVAR0
B Other ECU Wettable Flank Package

Typical Application Circuit
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OProduct structure : Silicon integrated circuit OThis product has no designed protection against radioactive rays.
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BD39042MUF-C Datasheet
Pin Configuration
(TOP View)
o 9 o g
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EXP-PAD
XRSTOUT | 15 6 |PG1
wpouT | 16 | () 5 [ DIN1
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Pin Descriptions =
Pin No. Pin Name Function

1 VDD IC’'s Power Source

> RSTIN The VDD pin voltage divided by external resistor input pin. Normal voltage level
needs to be 0.8 V.

3 GND IC’s Power Ground

4 RTW WDT frequency setting pin. FAST Timeout and SLOW Timeout is adjusted by the
resistor value for this pin.

5 DINA Voltage for monitoring channel divided by external resistor input pin. Normal
voltage level needs to be 0.8 V.

POWER GOOD output pin for the DIN1 pin, and Nch Open Drain output.

6 PG1 Hi-Z for normal and Low for abnormal (reset). Please be pulled-up by external
resistor.

It can be pulled-up to any voltage source.

7 DIN2 Voltage for monitoring channel divided by external resistor input pin. Normal
voltage level needs to be 0.8 V.

POWER GOOD output pin for the DIN2 pin, and Nch Open Drain output.

8 PG2 Hi-Z for normal and Low for abnormal (reset). Please be pulled-up by external
resistor.

It can be pulled-up to any voltage source.

9 DIN3 Voltage for monitoring channel divided by external resistor input pin. Normal
voltage level needs to be 0.8 V.

POWER GOOD output pin for the DIN3 pin, and Nch Open Drain output.

10 PG3 Hi-Z for normal and Low for abnormal (reset). Please be pulled-up by external
resistor.

It can be pulled-up to any voltage source.

1 DIN4 Voltage for monitoring channel divided by external resistor input pin. Normal
voltage level needs to be 0.8 V.

POWER GOOD output pin for the DIN4 pin, and Nch Open Drain output.

12 PG4 Hi-Z for normal and Low for abnormal (reset). Please be pulled-up by external
resistor.

It can be pulled-up to any voltage source.

13 WDEN Enable pin for WDT. High = Active, Low = Disable and WDT error is ignored.

14 WDIN Clock input pin for WDT
Reset output pin. Nch Open Drain output.

Hi-Z for normal and Low for abnormal (reset). Please be pulled-up by external
resistor.

15 XRSTOUT It can be pulled-up to any voltage source. Either error of OVD, UVD for RSTIN,
reference voltage monitoring, internal OSC monitoring, WDT and BIST at power-
up sequence causes this pin to drive low.

Buffer output pin for the WDEN pin input. Abnormal Power Source / the GND pin

16 WDOUT shortage for the WDEN pin can be recognized by monitoring this pin. This pin
becomes Low when the XRSTOUT pin is low.

- EXP-PAD The EXP-PAD is connected to the PCB Ground plane.
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Datasheet

Block Diagram
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BD39042MUF-C Datasheet

Block Diagrams - continued

Description of Blocks
Reference Voltage (VREF)
VREEF is reference voltage of each input voltage.

Reference Voltage (VREF_SUB)
VREF_SUB is reference voltage of VREF_DET.

Reference Voltage (VREF_DET)

This monitors the 2 reference voltage, VREF and VREF_SUB.

This block contributes to high reliability by continuously and mutually monitoring correct operation.

Occurrence of error leads to Low output at the XRSTOUT pin and which is never de-asserted as long as abnormal status
lasts. It becomes High at 10 ms (Typ) after the voltage returned to the normal range.

Under Voltage Lockout Circuit (UVLO)

Protection circuit to prevent internal circuit from malfunction at lower voltage (Power-up sequence or input power supply drop).
This monitors the VDD pin voltage and UVLO works when it goes down to threshold level.

As UVLO is detected, the XRSTOUT, WDOUT, PG1, PG2, PG3 and PG4 pins output Low. Also Counter value in DIGITAL
BLOCK is initialized and DIGITAL_OSC/WDT_OSC stop working.

Oscillator (DIGITAL_OSC)
This OSC generates the clock to control DIGITAL BLOCK. The frequency of DIGITAL_OSC is fixed at 2.2 MHz.

Oscillator (WDT_OSC)

This OSC generates the clock to control WDT.

The frequency of WDT_OSC is possible to be adjusted by the resistor value, so that FAST Timeout / SLOW Timeout is
changed by that.

WDT_OSC has the function to stop its working when the external resistor at the RTW pin is shorted or OPEN
(WDT_OSC_DET). Once CLK_DET is detected, XRSTOUT becomes Low.

Oscillator (CLK_DET)

This block monitors both DIGITAL_OSC and WDT_OSC.

2 OSCs always monitor their frequency each other and it leads to the higher reliability.
When an error happened at the monitoring, XRSTOUT becomes Low.

Over Voltage Detection (OVD1, OVD2, OVD3, OVD4, OVD_RST)

When input voltage goes over the threshold level, OVD is detected and the PG1, PG2, PG3 and PG4 pins are driven by Low.
Detecting pins are DIN1, DIN2, DIN3 and DIN4 and RSTIN. OVD detection for the DIN1, DIN2, DIN3 and DIN4 pins causes
corresponding the PG1, PG2, PG3 and PG4 pins to become Low. OVD detection for RSTIN causes the XRSTOUT pin to
become Low. These output signals become High at 10 ms (Typ) after each input pin returns within the normal voltage range.
And each input has a filter in DIGITAL BLOCK, then overshoot within 50 ys (Min) is ignored.

Under Voltage Detection (UVD1, UVD2, UVD3, UVD4, UVD_RST)

When input voltage goes below the threshold level, UVD is detected and the PG1, PG2, PG3 and PG4 pins are driven by
Low. Detecting pins are DIN1, DIN2, DIN3, DIN4 and RSTIN. UVD detection for the DIN1, DIN2, DIN3 and DIN4 pins causes
corresponding the PG1, PG2, PG3 and PG4 pins to become Low. UVD detection for RSTIN causes the XRSTOUT pin to
become Low. These output signals become High at 10 ms (Typ) after each input pin returns within the normal voltage range.
And each input has a filter in DIGITAL BLOCK, then undershoot within 50 ps (Min) is ignored.

BIST

When VDD Power on Reset (monitoring the RSTIN pin) is released, BIST is performed and self-test for DIN1, DIN2, DIN3,
DIN4, RSTIN and VREF_DET comparators are executed to see if each comparator correctly toggles their High/Low output
based on input level change.

BIST time (tsist) is 2 ms (Max). Once BIST ends without any errors, XRSTOUT becomes High. If an error is found during
BIST, XRSTOUT keeps Low and BIST is repeated until it passes.

Watchdog Timer (WDT)

Watchdog Timer (WDT) monitors microprocessor’s operation by detecting the time from both rise and fall edge of WDIN. If
BIST result is abnormal, WDT does not work and XRSTOUT is kept low. WDT is activated when WDOUT = High, and both
WDEN and XRSTOUT have to be High in order to get WDOUT to be High.

As long as the duty of WDIN clock is kept within “Trigger open window” in Figure 1, WDT does not detect any errors and
XRSTOUT stays at High. Sequence for FAST Timeout and SLOW Timeout are shown in Figure 2 and Figure 3.
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Description of Blocks - continued
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Figure 1. WDT Window Description

WDT FAST Timeout Detection

1.

2.

WDIN input signal is ignored when WDOUT = Low. WDT is activated when WDOUT = High, and both WDEN and
XRSTOUT have to be High in order to get WDOUT to be High.

For the initial duration just after WDOUT goes to High, only SLOW Timeout detection works and FAST Timeout does not
work. Either Low or High input to the WDIN pin is acceptable as initial level. Once rising-up or falling-down edge of WDIN
comes within SLOW Timeout, both FAST Timeout and SLOW Timeout detections start to work.

These time detection monitors the time until next edge and when it detects WDIN edge within FAST Timeout (twr),
XRSTOUT and WDOUT becomes Low. XRSTOUT goes back to High after 10 ms (Typ) delay, while WDOUT goes back
to High after twoim (500 ms: Typ) in addition to txrstout (10 ms: Typ) as long as WDEN = High.

twpim is implemented as a time for microprocessor to be reset normally and stabilized.

If this time is unnecessary and WDT should be activated as soon as possible, WDEN may be controlled like state 5 in
the Figure 2.

WDEN toggle during XRSTOUT = Low is ignored.

When WDOUT becomes High, WDT is activated again and operation resumes.

Only SLOW Timeout detection works until the next first edge, and both SLOW Timeout and FAST Timeout starts at the
first edge like state 1 in Figure 2.

If this time is unnecessary and WDT should be activated as soon as possible, WDEN may be controlled like in Figure 2.
twpim is canceled by toggling WDEN like High->Low->High and WDT is activated immediately even during twoim.

After WDT is enabled it works as same as state 2 in Figure 2.

When WDEN is Low, WDOUT becomes Low and WDT is disabled. During this period WDIN input signal is ignored and
XRSTOUT output is not affected by that.

Ignored oK OK OK OK " lgnored  OK  OK Ignored oK OK Ignored  Ignored
WDIN 5
Enable:ON L Enable:OFH Enable:ON Enable:OFF
WDEN Ignored
—
oK. [l OK. _[rnend OK. [rrend
tws i B [ ks i
FAsrl O‘l‘( s.owll e O-K. ng‘:v
Timeou] -1 [Timeo HE - .
I =T ok 22 oK B
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Only SLOW Timeout is monitored for T oK o
the first edge right after WDOUT = High lm‘l—i—l“ﬂd
[ O-K. [iieed
o _O-K. _|rinco
XRSTOUT JtxrsTout 'thOsTouT
Joms doms g
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WDOUT Jomy _soms omy [
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i 500 ms i
state 1 2 3 4 5 6

Figure 2. WDT FAST Timeout Detection
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Block Diagrams - continued

WDT SLOW Timeout Detection

1.

2.

WDIN input signal is ignored when WDOUT = Low. WDT is activated when WDOUT = High, and both WDEN and
XRSTOUT have to be High in order to get WDOUT to be High.

For the initial duration just after WDOUT goes to High, only SLOW Timeout detection works and FAST Timeout does not
work. Either Low or High input to the WDIN pin is acceptable as initial level. Once rising-up or falling-down edge of WDIN
comes within SLOW Timeout, both FAST Timeout and SLOW Timeout detections start to work.

These time detection monitors the time until next edge and when it cannot detect WDIN edge within SLOW Timeout (tws),
XRSTOUT and WDOUT becomes Low. XRSTOUT goes back to High after 10 ms (Typ) delay, while WDOUT goes back
to High after twoim (500 ms: Typ) in addition to txrstout (10 ms: Typ) as long as WDEN = High.

twpim is implemented as a time for microprocessor to be reset normally and stabilized.

If this time is unnecessary and WDT should be activated as soon as possible, WDEN may be controlled like state 5 in
the Figure 3.

WDEN toggle during XRSTOUT = Low is ignored.

When WDOUT becomes High, WDT is activated again and operation resumes.

Only SLOW Timeout detection works until the next first edge, and both SLOW Timeout and FAST Timeout starts at the
first edge like state 1 in Figure 3.

If this time is unnecessary and WDT should be activated as soon as possible, WDEN may be controlled like the Figure
3. twoim is canceled by toggling WDEN like High->Low->High and WDT is activated immediately even during twoim.
After WDT is enabled it works as same as state 2 in Figure 3.

When WDEN is Low, WDOUT becomes Low and WDT is disabled. During this period WDIN input signal is ignored and
XRSTOUT output is not affected by that.

Ignored [e] [e) Ol Ignored OK Ignored OK OK Ignored  Ignored
P
WDIN a 5 .
Enable:ON |_| d Enable:O F|_ Enable:ON Erable:OFF
WDEN gnore
ok [ oK [med oK [
WS b < -
= O'. K o) o O-K. T?'ngﬂ Tlir-nec?
ttwg i”‘“ E O.K. |gon
Only SLOW Timeout is monitored for s K. |sow
the first edge right after WDOUT =iHigh e
imeou|  O-K. _[ringou
XRSTOUT txrsTouT, txrsToUT
10 mg 10 mg v
txrsToUT twoim txrsToOUT

WDOUT 10 500 10ms :

G- msg T ms . H

twoim

500 ms
state 2 3 4 5 6

Figure 3. WDT SLOW Timeout Detection
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WDT SLOW Timeout Detection - continued

lgnored
WDIN
Enable:ON
WDEN
OK. [ OK. o oK. |ow oK. |sow
tws tws - v
WDT
WDT Enabled
Disabled
XRSTOUT rixrsTOUT txrsTouT txrsTOUT tyrsTour
2oms, A0ms A0 ms 10 ms

WDOUT‘I

Figure 4. XRSTOUT Behavior with Continuous WDT Timeout Detected
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The window time for detection can be changed by the resistor value between the RTW and GND pins. Following figure shows
the detection time determined by Rrrw resistor value. Please refer to a table of electric characteristic regarding accuracy.
Customer can choose the value ranging from 10 kQ to 47 kQ according to their clock frequency. The ratio for detection time
is fixed and can be shown like this, FAST Timeout: SLOW Timeout =1 : 2.
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Figure 5. Detection Time vs Rrtw
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Absolute Maximum Ratings

Parameter Symbol Rating Unit

VDD Voltage Vbb -0.3to +7 \Y
RSTIN Voltage VRSTIN -0.3to +7

DIN1, DIN2, DIN3, DIN4 Voltage \\//E.;:;\\//ﬂ:i 0310 +7 v
XRSTOUT Voltage VxrsTOUT -0.3to +7 \Y
PG1, PG2, PG3, PG4 Voltage \\//2213\\//';21 0310 +7 v
WDIN Voltage Vwoin -0.3to +7 \Y
WDEN Voltage VwpEN -0.3to +7 \Y
WDOUT Voltage Vwoout -0.3 to Vpp+0.3MNote 1) \Y
RTW Voltage Vrrw -0.3 to Vpp+0.3MNote 1) \Y
Maximum Junction Temperature Tjmax 150 °C
Storage Temperature Range Tstg -55 to +150 °C

Caution 1: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is
operated over the absolute maximum ratings.

Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may result in deterioration of the
properties of the chip. In case of exceeding this absolute maximum rating, design a PCB with thermal resistance taken into consideration by increasing
board size and copper area so as not to exceed the maximum junction temperature rating.

(Note 1) Maximum voltage is 7 V.

Caution 2:

Thermal Resistance (Note )

Parameter Symbol Thermal Resistance (Typ) Unit
1g(Note 3) ‘ 252p(Note 4
VQFN16FV3030
Junction to Ambient 6ua 189.0 57.5 °C/W
Junction to Top Characterization Parameter(Vote 2 Wit 23 10 °C/W

(Note 1) Based on JESD51-2A (Still-Air).

(Note 2) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside
surface of the component package.

(Note 3) Using a PCB board based on JESD51-3.

(Note 4) Using a PCB board based on JESD51-5, 7.

Layer Number of Material Board Size
Measurement Board
Single FR-4 114.3 mm x 76.2 mm x 1.57 mmt
Top
Copper Pattern Thickness
Footprints and Traces 70 um
Layer Number of . . Thermal ViaNote 9
Measurement Board Material Board Size Pitch Diameter
4 Layers FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm ®0.30 mm
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70 ym 74.2 mm x 74.2 mm 35 um 74.2 mm x 74.2 mm 70 um
(Note 5) This thermal via connects with the copper pattern of all layers.
Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Operating Ambient Temperature Topr -40 - +125 °C
VDD Voltage Vbb 2.7 - 5.5 \Y,
WDIN Input Pulse Width twoin 10 - 125 ms
WDIN Minimum ON Pulse / OFF Pulse twop - - 100 V&
www.rohm.com 9/26 TSZ02201-0A3A0AP00500-1-2
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Electrical Characteristics (Unless otherwise specified Vpp=2.7 Vto 5.5V, -40 °C < Ta < +125 °C)

Parameter Symbol Min Typ Max Unit Conditions
All
Voo =4.1V, Rrtw = 27 kQ,
Circuit Current Ivop 465 810 1345 MA | XRSTOUT, PG1, PG2, PG3, PG4

=H
Vvbbuv1 2.25 2.50 2.65 \Y VDD monitor

VDD Power On Reset Threshold
Voltage (Falling)
VDD Power On Reset Threshold
Voltage (Rising)
VDD Power On Reset Hysteresis VvpDHYS - 50 - mV

Vvbbuvz 2.30 2.55 2.70 \Y VDD monitor

Power Good
DIN1 Power Good Low Detect

Vuvb1 0.7415 | 0.7520 | 0.7625 \Y DIN1 Pin Voltage=Sweep down

Voltage

5(')’;:;9'?""” Good High Detect Vow: | 0.8362 | 0.8480 | 0.8598 |V | DIN1 Pin Voltage=Sweep up
DIN1 Input Filter Time tomt 50 75 100 | us

PG1 Low Voltage VeGiL - - 0.3 \% lpc1=1 mA

PG1 Leak Current lLpG1 - - 2 MA | Vpg1=55V

PG1 Assertion Delay Time tra1 7 10 13 ms

DIN2 Power Good Low Detect Vooz | 0.7415 | 0.7520 | 07625 | V | DIN2 Pin Voltage = Sweep down

Voltage

\[}c')’l‘gg':ower Good High Detect Vowz | 0.8362 | 0.8480 | 0.8598 |V | DIN2 Pin Voltage = Sweep up
DIN2 Input Filter Time toinz 50 75 100 V&

PG2 Low Voltage VpeaL - - 0.3 \Y lIpc2=1mA

PG2 Leak Current ILpG2 - - 2 MA | Vpc2=55V

PG2 Assertion Delay Time tra2 7 10 13 ms

\':/)c')’l\g’g'zower Good Low Detect Vuws | 0.7415 | 0.7520 | 0.7625 | V | DIN3 Pin Voltage = Sweep down
\E/’C'J'l\ggzower Good High Detect Vows | 0.8362 | 0.8480 | 0.8598 | V | DIN3 Pin Voltage = Sweep up
DINS Input Filter Time toing 50 75 100 us

PG3 Low Voltage VeasL - - 0.3 Vv Ipca= 1 mA

PG3 Leak Current ILPG3 - - 2 MA | Vpez=55V

PG3 Assertion Delay Time tras 7 10 13 ms

DIN4 Power Good Low Detect Vovos | 0.7415 | 0.7520 | 07625 | V| DIN4 Pin Voltage = Sweep down

Voltage

Bc')’l‘:gg'_‘;ower Good High Detect Vows | 0.8362 | 0.8480 | 0.8598 |V | DIN4 Pin Voltage = Sweep up
DIN4 Input Filter Time toing 50 75 100 Vi

PG4 Low Voltage VpeaL - - 0.3 \Y lpca=1mA

PG4 Leak Current ILPG4 - - 2 MA | Vpaa=55V

PG4 Assertion Delay Time trca 7 10 13 ms
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Electrical Characteristics (Unless otherwise specified Vpp=2.7 V to 5.5V, -40 °C < Ta < +125 °C) - continued

Parameter Symbol Min Typ Max Unit Conditions
VDD Power On Reset
RSTIN Power Good Low Detect RSTIN Pin Voltage = Sweep
Voltage Vuvorst | 0.7415 | 0.7520 | 0.7625 \Y, down
RSTIN Power Good High Detect Vovorst | 0.8362 | 0.8480 | 0.8598 Vv RSTIN Pin Voltage = Sweep
Voltage up
RSTIN Input Filter Time trRsTIN 50 75 100 us
XRSTOUT Low Voltage VXRsTL - - 0.3 \Y, IxrsTOUT= 1 MA
XRSTOUT Leak Current IxrsT - - 10 MA | VxrsTouTr=5.5V
XRSTOUT Assertion Delay Time txrsTOUT 7 10 13 ms
Watch Dog Timer
FAST Timeout Detect1 twr1 9.0 1.2 13.5 ms | Rrrw= 10 kQ
SLOW Timeout Detect1 tws1 17.9 22.4 26.9 ms | Rrrw= 10 kQ
FAST/SLOW Normal Time1 tok1 13.6 15.7 17.8 ms | Rrrw= 10 kQ
FAST Timeout Detect2 twr2 24.4 305 36.6 ms | Rrrw =27 kQ
SLOW Timeout Detect2 tws2 48.8 61.0 73.2 ms | Rrrw =27 kQ
FAST/SLOW Normal Time2 tokz 36.7 42.7 48.7 ms | Rrrw =27 kQ
FAST Timeout Detect3 twrs 42.5 53.2 63.8 ms | Rrrw =47 kQ
SLOW Timeout Detect3 twss 85.0 106.3 127.6 ms | Rrrw =47 kQ
FAST/SLOW Normal Time3 toks 63.9 74.4 84.9 ms | Rrrw =47 kQ
WDIN Detect Minimum Pulse Width twoin 20 - - us
WDIN Initial Mask Time twoim 325 500 675 ms
WDIN Pull-down Resistor Value Rwbin 50 100 150 kQ |Vob<5V
WDIN Low Level Input Voltage VWwDINL - - 02 Y,
x Vop
. 0.8
WDIN High Level Input Voltage VwDINH X Vob - - \Y,
WDEN Pull-down Resistor Value Rwpen 50 100 150 kQ |Vob<b5V
0.2
WDEN Low Level Input Voltage VWDENL - - X Voo Vv
. 0.8
WDEN High Level Input Voltage VWDENH x Voo - - Vv
WDOUT Output High Voltage VoHwpo X)Dg i - V| lwoout= -3 mA
WDOUT Output Low Voltage VoLwbo - - 0.3 \Y, lwpout = +3 mA
www.rohm.com 11/26 TSZ02201-0A3A0AP00500-1-2
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Typical Performance Curves
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Typical Performance Curves - continued
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Figure 10. DIN1 Power Good Low Detect Voltage Figure 11. DIN1 Power Good High Detect Voltage
vs Temperature vs Temperature
(“DIN1 UVD”, Vop = 3.3 V) (“DIN1 OVD”, Vbp= 3.3 V)
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Figure 12. DIN2 Power Good Low Detect Voltage Figure 13. DIN2 Power Good High Detect Voltage
vs Temperature vs Temperature
(“DIN2 UVD’”, Vpp = 3.3 V) (“DIN2 OVD”, Voo = 3.3 V)
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Typical Performance Curves - continued
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Figure 14. DIN3 Power Good Low Detect Voltage Figure 15. DIN3 Power Good High Detect Voltage
vs Temperature vs Temperature
(“DIN3 UVD”, Vop = 3.3 V) (“DIN3 OVD”, Vpp = 3.3 V)
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Figure 16. DIN4 Power Good Low Detect Voltage Figure 17. DIN4 Power Good High Detect Voltage
vs Temperature vs Temperature
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Typical Performance Curves - continued
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Figure 19. WDIN Input Current vs WDIN Input Voltage
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Timing Chart

Figure 21 shows ON/OFF normal sequence.

When UVLO (2.55 V) monitoring the VDD pin is released, internal OSC for DIGITAL BLOCK starts to work. Then after RSTIN
voltage reaches UVD release (adjustable), BIST starts to do self-test. If the BIST is normal, XRSTOUT goes to High at 10 ms
after RSTIN UVD released. If the BIST is abnormal, XRSTOUT, PG1 to PG4 and WDOUT stays at Low.

XRSTOUT goes to Low when either of 2 monitoring functions (RSTIN UVD or Watchdog Timer) is detected.

WDT block has initial mask time (Typ 500 ms). Even though High voltage is given to WDEN within this time from RSTIN UVD
released, WDT is not enabled. For example, as Figure 22 shows, in WDEN tied to VDD case WDT is enabled 500 ms after
RSTIN UVD released.

WDEN input signal works as an enable of Watchdog Timer. Even though clocks are input to the WDIN pin, they are ignored
as long as WDEN = Low. WDOUT is just a buffered version output of WDEN input and processor can use this output to
confirm if WDEN is correctly controlled by itself.

/
uo \\ UVLO
Release Detect
VDD N\
/ZRSTIN uvD RSTIN UVD\
Release Detect \
RSTIN N\
DIGITAL OSC
(internal)
BIST time toist
(internal)
BIST is normal
EXRSTOU‘|
XRSTOUT BIST is abnomal
UVD1, UVD2, 3£ < UVD1, UVD2,
UVD3, UVDy / UVD3, UVD4 Release
Release tpou, tocz,
tPGl,‘PGZ, tpea tpca
EPG3,IP64 »
A _ __BIST.is abnomal
WDIN _|_|_“-|_||||||||||||||||||||||||||||
——————————— WDT start
WDEN 7 | WOT star,
WDT function Disabled Enabled Didabled
(internal)
WDOUT __DBIST. isabnomal
Figure 21. Power ON/OFF Normal Sequence (WDEN is controlled by external signal)
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Timing Chart - continued

/ AN
R Lfv"o / \ UVLO
elease Deect

VDD N\

4 N

/ RSTIN UVD RSTIN UVD
Release Detect
RSTIN N\
DIGITAL_OSC
(internal)
BIST time toist
(internd)
BIST is normad

EXRSTOU

Al
XRSTOUT BISTisabnormal

UVD1, UvD2, L 4
DIN1, DIN2, UvD3. Lvy/ / 3%% gﬁiheme
DIN3, DIN4 Release ’ o t
PG1, PG2,
tecitrey tegg toay
PG1, PG2, o3, toay
PG3_PG4 N . _ BIST is.abnormal
500 ms) N

WDEN // S L ~
WDT furcion (intemal) |  Disabled Enabled D ebled
WDOUT BIST is abnormal

Figure 22. Power ON/OFF Sequence (WDEN is externally pulled-up to VDD)
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Timing Chart - continued

Figure 23 shows monitoring sequence with VDD POR, DIN1, DIN2, DIN3 and DIN4 voltage detection and WDT monitoring.
XRSTOUT is qualified by either of RSTIN (VDD POR) and WDIN (WDT) and outputs Low level voltage when these are
detected.

When WDEN becomes Low, WDOUT goes to Low and WDT stops to work immediately.

PG1, PG2, PG3 and PG4 are de-asserted immediately de-bounce time by internal DIGITAL de-bounce filter when the
corresponding DIN1, DIN2, DIN3 and DIN4 input voltage goes out of PG window (£6 %). PG1, PG2, PG3 and PG4 are
asserted at 10 ms after DIN1, DIN2, DIN3 and DIN4 input voltage becomes inside PG window.

VDD
RSTIN OVD AN \/

+6 % Detect RSTIN OVD
RSTIN 7‘\< Release

-6.% L

RSTIN UVD RSTllql\élga\g[;
XRSTOUT Detect
H tXRSTOUT H tXRSTOUT h tXRSTOUT b t)(RSTOUT i 1
WDIN ‘ I siow  LdFasT . _SLow | _FAST
o—?Timeow  o—2 Timeou o~ Timeou _o— Timeout
WDEN WDT OEF
WDOUT gy gy gy ey
) WDT Monitoring time iy WDT Unmonitored time R
DIN1, DIN2 60 DIN1 UVD, DIN2 UVD,
' ’ DIN1 OVD, DIN2 OVD,
DIN3, DIN4 DIN3 OVD, DIN4 OVD Detect7‘\ DIN3 UYD, DIN4 UVD Detect
|
DIN1 OVD, DIN2 OVD, S0 6 %\J DIN1 UVD, DIN2 UVD,
DIN3 OVD, DIN4 OVD Release § ! DIN3UVD, DIN4 UVD Release

PG1, PG2, trc1, trea, ‘_’ trc1, traa,
PG3 PG4 tpes, tPG4 tpg3, thA

Figure 23. Monitoring Sequence 1
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Timing Chart - continued

VDD 7\

RSTIN OVD \\/
+6%  Detect A RSTIN OVD
RSTIN Z\< Release
-6.% ¢ RSTIN UVD
RSTIN UVD Release
XRSTOUT Detect
4 tXRSTCUT
< txrsTouT ) :1
WDIN .
WDEN
4 tWDIM N
WDOUT < >
DIN1, DINZ2,

DIN3, DIN4 = Normal

PG1, PG2,
PG3, PG4 = High
Figure 24. Monitoring Sequence 2 (2" reset factor appears and disappears within txrstout)

VDD AN

RSTIN OVD N

+6%  Debct | RSTNOWD N A
RSTIN 7‘\< Release

-6.% RSTIN.UVD 7‘ RSTIN UVD

Detect Release
XRSTOUT
' tﬁBSTOUT A : tXRSTOUT :

WDIN
WDEN
W[DLJT P t\/\/DIM N
DIN1, DIN2,

DIN3, DIN4 = Normal

PG1, PG2,
PG3, PG4 = High

Figure 25. Monitoring Sequence 3 (2" reset factor appears within txrstout and disappear after txrstour)
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Application Example

VIN4 Vi3
Ryl Rua R, Roe2 Roa
Ri1s Rog1
12 11 10 9
PG4 DIN4 PG3 DIN3
R
o——| 13 [WDEN pG2| 8 ——F—9
VIN2
b—— 114 [\WDIN DIN2| 7 R
R7a
EXP-PAD
Ris R
— 15 | XRSTOWT PG1| 6 b—r—P—9¢
IN1
Rss
a—— 16 [WDOUT DIN1| 5
Rsa
VDD RSTIN ND RTW
1 2 3 4
Ul
|+ e
Cy Ros Roa Remw
m

Figure 26. Typical Application Schematic

Example of Constant Setting
Vob=3.3V, Rrrw=27 kQ, VIN1=3.3V,VIN2=18V,VIN3=15V,VINd =12V

Recommended Parts Range
Item | Value | Unit Parts Number Company | Min Max Unit
U1 - - BD39042MUF-C ROHM - - -
C1 0.22 uF GCM188R71C224KA01 MURATA 01 1.0 uF
Raa 24 kQ MCR01MZPD2401 ROHM - 50 kQ
R2s 7.5 kQ MCRO01MZPD7501 ROHM - 50 kQ
Rrrw 27 kQ MCR01MZPD2702 ROHM 10 47 kQ
Rsa 24 kQ MCR01MZPD2401 ROHM - 50 kQ
Rss 7.5 kQ MCR01MZPD7501 ROHM - 50 kQ
Rs 10 kQ MCR01MZPD1002 ROHM - 50 kQ
R7a 24 kQ MCRO01MZPD2401 ROHM - 50 kQ
R 3.0 kQ MCRO01MZPD3001 ROHM - 50 kQ
Rs 10 kQ MCR01MZPD1002 ROHM - 50 kQ
Roa 5.6 kQ MCR01MZPD5601 ROHM - 50 kQ
Ros1 3.6 kQ MCR01MZPD3601 ROHM - 50 kQ
Ros2 1.3 kQ MCR01MZPD1301 ROHM - 50 kQ
Rio 10 kQ MCR01MZPD1002 ROHM - 50 kQ
R11a 1.8 kQ MCR01MZPD1801 ROHM - 50 kQ
R118 3.6 kQ MCR01MZPD3601 ROHM - 50 kQ
Ri12 10 kQ MCR01MZPD1002 ROHM - 50 kQ
Ris 10 kQ MCR01MZPD1002 ROHM - 50 kQ
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Application Example - continued

Procedure for Selecting Application Components
(1) Selecting input capacitor (C1)
Place a ceramic capacitor connect to GND nearest the IC for the VDD pin.
Please consider temperature change, DC bias characteristics and dispersion enough. Also it is necessary to choose the
product superior (over 0.1 uF at least) in thermal characteristics such as B characteristics or X7R characteristics.
The capacitor 1.5 times to 2 times larger than a limit is recommended about the pressure-resistant.

(2) Selecting a resistor of input pin (Rza, R2s, Rsa, Rss, R7a, R7s, Rea, Res1, Res2, R11a, R118)
Set a resistor divider voltage 0.8 V to input voltage Voo, VIN1, VIN2, VIN3, VIN4.
It is recommended to set the total input impedance to be within 10 kQ.
Because the detection voltage changes when noise is applied to the input pin.

RZA

RSTIN =08V =V,p X ——————
PP " Rya + Rap

Rs4

DIN1 =08V =VIN1 X ———
Rsa + Rsp

R74

DIN2 =08V =VIN2 X ————
R;4+ Ryp

Roa
Rgs + Rop1 + Ropy

DIN3 =0.8V =VIN3 X

R11A

DIN4 =08V =VIN4 X ———
Ri1a + Ri1p

(3) Selecting a resistor of output pin (Rs, Rs, R10, Ri2, R15)
Set more than 10 kQ pull-up resistor connects to the VDD pin.
Please consider thermal characteristics and dispersion enough, and it is necessary to choose a resistor over 7.5 kQ.
The PG1 to PG4 pins can be connected and used to OR output. In this case also, choose total impedance over 7.5 kQ.

MCU
PG1 E S

L
+H

PG2

L
")

PG3

L

.

L

_

Figure 27. PG1, PG2, PG3, PG4 OR Output

(4) Selecting WDT (RrTw)
Place a resistor nearest GND for the RTW pin.
Change RTW resistor value enables WDT setting time change. Settable range is 10 kQ to 47 kQ.
Please consider thermal characteristics and dispersion enough, and it is necessary to choose component under +1.0 %.
Refer to Figure 5 for the setting time.

(5) EXP-PAD
The exposed thermal pad is highly recommended for GND connection.
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Operational Notes

1. Reverse Connection of Power Supply
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power supply
pins.

2. Power Supply Lines
Design the PCB layout pattern to provide low impedance supply lines. Furthermore, connect a capacitor to ground at
all power supply pins. Consider the effect of temperature and aging on the capacitance value when using electrolytic
capacitors.

3. Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition.

4. Ground Wiring Pattern
When using both small-signal and large-current ground traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance.

5. Recommended Operating Conditions
The function and operation of the IC are guaranteed within the range specified by the recommended operating
conditions. The characteristic values are guaranteed only under the conditions of each item specified by the electrical
characteristics.

6. Inrush Current
When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush current may flow
instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power supply.
Therefore, give special consideration to power coupling capacitance, power wiring, width of ground wiring, and routing
of connections.

7. Testing on Application Boards
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may subject
the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply should
always be turned off completely before connecting or removing it from the test setup during the inspection process. To
prevent damage from static discharge, ground the IC during assembly and use similar precautions during transport and
storage.

www.rohm.com _ 22/26 TSZ02201-0A3A0AP00500-1-2
TSToo1n 18 <o - All rghts reserved. 15.May.2021 Rev.001


http://www.rohm.com/

BD39042MUF-C Datasheet

Operational Notes - continued

8. Inter-pin Short and Mounting Errors
Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment) and
unintentional solder bridge deposited in between pins during assembly to name a few.

9. Unused Input Pins
Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small charge
acquired in this way is enough to produce a significant effect on the conduction through the transistor and cause
unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the power
supply or ground line.

10. Regarding the Input Pin of the IC
This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them
isolated. P-N junctions are formed at the intersection of the P layers with the N layers of other elements, creating a
parasitic diode or transistor. For example (refer to figure below):

When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode.
When GND > Pin B, the P-N junction operates as a parasitic transistor.

Parasitic diodes inevitably occur in the structure of the IC. The operation of parasitic diodes can result in mutual
interference among circuits, operational faults, or physical damage. Therefore, conditions that cause these diodes to
operate, such as applying a voltage lower than the GND voltage to an input pin (and thus to the P substrate) should be

avoided.
‘ Resistor ‘ ‘ Transistor (NPN) ‘
Pin A Pin B
(
® ) Pin A
< P < P—LTH C |
N N g N & Parasitic A
t _L_Elements """ \ Parasitic
o P Substrate - 4 P Substrate f Elements
JT— GND JT— GND GND == / — GND
Parasitic Parasitic N Region
Elements Elements close-by

Figure 28. Example of Monolithic IC Structure

11. Ceramic Capacitor
When using a ceramic capacitor, determine a capacitance value considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.

12. Functional Safety
“ISO 26262 Process Compliant to Support ASIL-*”
A product that has been developed based on an ISO 26262 design process compliant to the ASIL level described in
the datasheet.
“Safety Mechanism is Implemented to Support Functional Safety (ASIL-*)”
A product that has implemented safety mechanism to meet ASIL level requirements described in the datasheet.
“Functional Safety Supportive Automotive Products”
A product that has been developed for automotive use and is capable of supporting safety analysis with regard to the
functional safety.
Note: “ASIL-*" is stands for the ratings of “ASIL-A”, “-B”, “-C” or “-D” specified by each product's datasheet.
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Marking Diagram

VQFN16FV3030 (TOP VIEW)

Part Number Marking

/
D39 / LOT Number

Pin 1 Mark

B D3 9 0 4 2 M U F -| CE2
|
Part Number Package Packaging and forming specification
MUF: VQFN16FV3030 | C: for Automotive
E2: Embossed tape and reel
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Physical Dimension and Packing Information
Package Name

VQFN16FV3030
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Notice

Precaution on using ROHM Products
1. If you intend to use our Products in devices requiring extremely high reliability (such as medical equipment (ot 1),
aircraft/spacecraft, nuclear power controllers, etc.) and whose malfunction or failure may cause loss of human life,
bodily injury or serious damage to property (“Specific Applications”), please consult with the ROHM sales
representative in advance. Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses incurred by you or third parties arising from the use of any
ROHM'’s Products for Specific Applications.

(Notel) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are not designed under any special or extraordinary environments or conditions, as exemplified below.
Accordingly, ROHM shall not be in any way responsible or liable for any damages, expenses or losses arising from the
use of any ROHM'’s Products under any special or extraordinary environments or conditions. If you intend to use our
Products under any special or extraordinary environments or conditions (as exemplified below), your independent
verification and confirmation of product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Clz,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (Exclude cases where no-clean type fluxes is used.
However, recommend sufficiently about the residue.); or Washing our Products by using water or water-soluble
cleaning agents for cleaning residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.
5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse, is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice-PAA-E Rev.004
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including Clz, H2S, NHs, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
A two-dimensional barcode printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act

Since concerned goods might be fallen under listed items of export control prescribed by Foreign exchange and Foreign
trade act, please consult with ROHM in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data.

2. ROHM shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles such as components, circuits, systems or external equipment (including software).

3. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in any way responsible or liable for failure, malfunction or accident arising from the use of any
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this document is current as of the issuing date and subject to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the latest information with a ROHM sales
representative.

3. The information contained in this document is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate and/or error-free. ROHM shall not be in any way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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