ROHM

SEMICONDUCTOR

Automotive LED Driver Series

Datasheet

50 V1.5 A1ch LED Driver for 2 Wheeler Turn

Indicator

BD18327EFV-M

General Description

Key Specifications

BD18327EFV-M is 50 V-withstanding 1.5 A 1ch LED Driver B |nput Voltage Range: 6.0Vto18.0V
for 2 Wheeler Turn Indicator. It has built-in CR Timer for LED B OUT Pin Maximum Output Current: 1.5A
blinking control. The IC provides high reliability because it B OUT Pin ON Resistance for High Mode: 0.8 Q (Max)
has LED open detection, short circuit protection, over ®  Circuit Current at Power Saving Mode:
voltage protection. In case of LED open detection, output 100 pA (Max)
blinking rate is doubled. Under high input voltage condition, B CR Timer Frequency Range: 150 Hz to 1 kHz
output PWM ON Duty reduces to control heat dissipation B Operating Temperature Range: -40°Cto 125 °C
across the IC and protect the LED load.
Features Package W (Typ) x D (Typ) x H (Max)
®  AEC-Q100 Qualified(Vete 7) HTSSOP-B20 6.5 mm x 6.4 mm x 1.0 mm
B Functional Safety Supportive Automotive Products
B Flasher SW Resistance Detection
B Power Saving Mode
B Built-in CR Timer
m  LED Open Detection
B Disable LED Open Detection Function
at Reduced-voltage
®  Short Circuit Protection (SCP)
®  Over Voltage Protection (OVP)
®  Output PWM ON Duty Control
during High Input Voltage
(Note 1) Grade1
Applications
B 2 Wheeler Turn Indicator
Typical Application Circuit
Flasher SW
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OProduct structure : Silicon integrated circuit OThis product has no designed protection against radioactive rays.
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Pin Configuration

Pin Description
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Pin No. Pin Name Function
1 SOURCE Power PMOS source pin
2 SE Output current sense input pin
3 N.C. No internal connection(ote 1)
4 SSE Output current sense input in Low Mode
5 N.C. No internal connectionote 1)
6 VIN Power supply input
7 N.C. No internal connectionote 1)
8 VDR PWM ON Duty setting
9 VOP Open detection threshold setting pin
10 PSSW Programmable ground pin
1 GND GND
12 TEST The test pin connects to GND
13 VSCP Short detection threshold setting pin
14 CRT CR timer setting1
15 DISC CR timer setting2
16 N.C. No internal connectionote 1)
17 VREG Regulated voltage pin
18 N.C. No internal connectionote 1)
19 ouTS Output sense pin
20 ouT Output pin
- EXP-PAD The EXP-PAD connect to GND.

(Note 1) Leave this pin unconnected.
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Block Diagram
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Description of Blocks
(Unless otherwise specified, Ta = 25 °C, Vin= 13 V, and numbers are “Typical” values.)

1 Operation mode description

1.1 Power Saving Mode (PS Mode)
After power on, the IC starts up in power saving mode. The current consumption of the IC is limited to 100 pA or less,
and it is possible to reduce the power consumption when the Flasher SW is off. In the PS mode, the MOSFET built into
the PSSW pin can be turned off to shut off the current flowing to the external resistor. When the Power Saving Mode is
released, the IC monitors the VIN pin voltage, and when the UVLO VIN Release Voltage (5.0 V (Typ)) is exceeded, the
IC shifts to Flasher SW Monitor Mode. The release condition for the power saving mode is expressed by the following
equation.

Loyt psm X Rpsy X> Vpsy rEL

and

Vin > Vyvior

I — Vin

OUT_PSM ™ Rpsm+Rsw+RLeD
where:
lout psm is the OUT pin current in Power Saving Mode.
Rpsum is the Power Saving Mode Internal Resistance.
Vbsm REL is the Power Saving Mode Release Threshold.
Vin is the VIN pin voltage.
Vuvior is the UVLO VIN Release Voltage.
Riep is the LED board resistance.
Rsw is the Flasher SW resistance.

Solving above equation for Rsw

Vin
Reyy < Rpgy X P — Rpsy — Rpgp
PSM_REL
Vin VIN
VDR
Flasher
Left Side
VN Ra ouT SW OJ_’
. o
VOP to Logic Rs RS
— “« AW~
Rsw
= ¢ e 4 e
]P_SSW Resv = Ra+Rs . RF Lamp : . RR Lamp :
- pi PTRE G
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1 Operation mode description — continued

1.2 Flasher SW Monitor Mode
When PS Mode is released, the IC shifts to Flasher SW Monitor Mode. When the IC shifts to Flasher SW monitor mode,
the constant current source for SW resistance monitoring turns on and monitoring of the OUTS pin voltage starts.
The constant current source turns ON only in the ON Duty section set by CR timer, and the judgment of the SW monitor
also becomes only in this section. After switching from PS mode, if the OUTS pin voltage is Vouts_on (0.95 V (Typ)) or
more within 8 CLK cycle, the IC returns to PS mode again.

Condition for IC to go from Flasher SW Monitor Mode to Blinking High Mode:

After switching from PS mode, if the OUTS pin voltage falls below Vouts_on (0.95 V (Typ)) within 8 CLK cycles, the IC
shifts to the blinking High mode. The Blinking High Mode transition conditions are as follows.

Vours = lour_swmont X (Rsw + Rrep) < Vours on

R

I _ Vsse FB
OUT_SWMONI = ~p =
SSE
(Rsw+RLED) K
T Resp < KpLron
where:
Vours is the OUTS pin voltage.
lour swmoni is the OUT pin current in Flasher SW Monitor Mode.
Vsse FB is the SSE pin Feedback Voltage.
Rssg is the Constant Current Setting Resistor.
Rgy is the Flasher SW resistance.
Riep is the LED board resistance.
Vours on is the Blinking ON Threshold Voltage.
Kgron is the Blinking ON Threshold Constant. ( KsLon = Vouts on/ Vsse FB)
M .
+B f é Rsse Rse
= = VIN SSE SE
. {1 {1 Internal MOSFET
[ for Blinking High Mode
Vsse FB
10.95 V & T | OFF
—| —| Flasher
|— — .
Constant Current Source out| SW OJ_’ Left Side
for Flasher SW Monitor — o
From Logic louT_swmoni :Rm :
U OUTS | sw
to Logic<—<1 0= IRFTampT § iRRLamp] |
CRTIMER < : i ;
Vouts on: 0.95V I H - :
/Vouts orr: 1.0V = : L.+ i FRwp ot
: HE 4
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1 Operation mode description — continued

1.3 Blinking High Mode
The Blinking High mode continues for 256 CLK cycles. During Blinking High Mode, the constant current source for
Flasher SW monitoring and the comparator built into the OUTS Pin turn off. During this period, the IC performs LED
Open Detection, SW Open Detection and Short Circuit Protection. After 256 CLK cycles, the IC shifts to Blinking Low
Mode.

N :
+Bfl/| % Rsse Rse
= = VIN SSE SE

{1 {1 Internal MOSFET
for Blinking High Mode

;%?3?5 LE‘F{ _—| N Flasher

ouT SwW o-|_> Left Side
I o o_c )

L
-

o
|
T
i

From Logic—— W
Rsw

OouTS |
to Logic<—<i_AL ]

Vouts_on: 0.95 V
OFF [Vouts orr: 1.0 V

W

1.4 Blinking Low Mode
When the IC enters Blinking Low Mode, the internal counter starts counting. After 256 CLK cycles, the IC shifts to
Blinking High Mode. If the OUTS pin voltage reaches Vours_orr (1.0 V (Typ)) or more before 256 CLK cycles elapse,
the IC returns to Flasher SW Resistance Monitor Mode again. The Flasher Switch Monitor Mode transition conditions
are as follows.

Vours > Vours orr

(Rsw+RLED)
T Resp > Kprorr
where:
Vours orr is the Blinking OFF Threshold Voltage.
KgrorF is the Blinking OFF Threshold Constant. ( KeLorr = Vouts_ofF / Vsse_fB )
M .
+B f % Rsse Rse
= = VIN SSE SE

L} {1 {1 Internal MOSFET
for Blinking High Mode

Vsse FB 5 -
. 3 — OFF
1095V

—|E —|E Flasher
Constant Current Source ouT SW OJ—> Left Side
for Flasher SW Monitor (o0

louT_swmoni :

|-| |-| |-| From Logic——
OUTSr

to Logic«—q_AL 'RF Lamp
CR TIMER \

VouTts on: 0.95V E
IVouts orr: 1.0V = i
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1 Operation mode description — continued

1.5 Flasher SW Open Detection (SWOP)

If voltage drop across external resistance Rse drops below a certain value, Flasher SW open is detected.
When the Flasher SW open is detected, the IC shifts from Blinking High mode to Power Saving Mode.
Flasher SW Open detection can only be detected in Blinking High Mode.
The Flasher SW Open Detection condition can be calculated by the following formula.

Vin se > Vswor

where:
VIN_SE
I/SWOP
Hi-Z
—
Rsw )

AN

is the VIN to SE voltage.

is the Flasher SW Open Detection Threshold.

Vi

<

z

Rsg

L

Rsw < Rpsm X Vin/ Vpsm_ReL - Rpsm - Riep

SOURC

/

Rsw < KeL_oN X Rsse - RLED

L

ouT

Feee-

Hi-Z

/ Rsw > Resm X Vin/ Vesm_peT - Resm - Riep

Rsw > KaL orF X Rsse - Riep

VIN_sE
ON : 256 CLK | OFF : 256 CLK | ON : 256 CLK OFF
cycles cycles cycles
Vin Vour < Vin- Vesm_reL (1.0 V) Vin
ﬁ I8 { /—
Vour = \‘__’ / Vour < VIN - Vesm_peT (0.9 V)
Vouts
Vours < Vours_on (0.95 V) 8 CLK Vours > Vours_orr (1.0 V)
Cycles
Flash
Fliﬁsgr?i;cﬁw Blinking Mode W
Mode (High / Low) MN(I’;‘(':;”
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1.5 Flasher SW Open Detection (SWOP) — continued
Hi-Z Hi-Z
— Rsw < Resm X ViN/ Vpsm_ReL - Rpsm - Riep Rsw > Rpsm X VIN/ VPsm_DET - Resm - RieD S
Rsw ) \ 5§
Rsw < KL on X Rsse - Riep
VIN_SE N Vinse <50 mV
ON : 256 CLK OFF : 256 CLK | ON: 256 CLK | OFF : 256 CLK ON
cycles cycles cycles cycles
Vin Vour < Vin- Vpsm reL (1.0 V) Vour < Vin - Vpsm_per (0.9 V) Vi
ﬁ S5 (4
Vour = \ <«
Vouts
Vours < Vours_on (0.95 V)\\_
8 CLK
Cycles

Flasher SW

Monitor Bliqking Mode
Mode (High / Low)
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1 Operation mode description — continued

1.6 LED Open Detection Mode (LEDOP)
This LSI can detect LED open. In case of LED open inform the fault condition to user by double blinking. On detection
of fault IC starts operating the outputs on almost 1/2 blinking period (double blink operation). If voltage drop across
external resistance Rse drops below a certain value, LED open is detected. The LED open detection condition can be
calculated by the following formula.

Vin s <Vopen & Vin > Vin opm

v _ Vop
OPEN 10
Vop = (Viy = V. ) X ___Rvora
op — \YIN ZD_OP
Ryop1t+Rvop2
where:
Vin s is the VIN to SE voltage.
Voren is the LED Open Detection Threshold Voltage.
Vin is the VIN pin voltage.
Vin opm is the Disable LED Open Detection Function at Reduced-voltage.
Vop is the VOP pin voltage.
Vzp op is the characteristic Zener voltage of diode Zp _or (chosen based on output voltage).
Ryop1 is the LED Open Detection Threshold Setting Resistor 1.
Ryop2 is the LED Open Detection Threshold Setting Resistor 2.
VINf l RSEQ
_ L L
SE SOURCE
. LOGIC
DRV

Transition when Transition when

o Vase<Vel0 T T VeseoVello X
Normal Blinking Normal Blinking
ON: ‘ OFF: ‘ ON: OFF: 112 ON: 112 OFF: 112 ON: OFF: 256
256 CLK cycles 256 CLK cycles 256 CLK cycles CLK cycles | CLK cycles | CLK cycles 256 CLK cycles CLK cycles
Vin_se

v LED Open M increases W
IN_SE 8 Detection Masked [ [
Voo | | w Q I—

LED Open Detection
Threshold Vin_se decreases

CLK
O A
veur LY S 1111

ompletes previous pattern of 256
—> se
cycles, before double blinking
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1 Operation mode description — continued

1.7 Short Circuit Protection Mode (SCP)
When voltage drop across Rse rises above a certain value, short circuit is detected.
When short circuit is detected, the MOSFET connected to the OUT pin is turned off to prevent overcurrent from flowing
into the IC. The Short Circuit Protection condition can be calculated by the following formula.

Vin se > Vshorr

_ Vscp
VSHORT -
Ryscp2
Vscp = Vrge X
Scp REG Ryscpi+Ryscp2
where:
Vin sg is the VIN to SE voltage.
Vsuorr is the Short Circuit Protection Threshold Voltage .
Vscp is the VSCP pin voltage.
Ryscp1 is the SCP Threshold Setting Resistor 1.
Ryscp2 is the SCP Threshold Setting Resistor 2.
VIN f Rseﬁ
E VIN TSE SOURCE
VREG
Rvscp1
- T
Rvscr2
= [ outT
Transition when Transition when
/7 Vise > Vsorlz Y /7 Vise < Vecrl2
Normal Blinking Normal Blinking
ON: OFF: ON: OFF: ON:
256 CLK cycles 256 CLK cycles 256 CLK cycles 256 CLK cycles 256 CLK cycles
Vin_se increases
Short Circuit Yo Vscr /2 Short Circuit
Vin_se Protection Masked Short Circuit Protection Masked
| Protection Threshold |
CLK
S S S S S
PWM
S $ $ $§ 5

Short Circuit detected

on rising edge of
Vour Blinking ON cycle "
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Description of Blocks — continued

2 State Transition Diagram

Power Saving Mode
(in_ps <100 pA)

Under Voltage
Lock out (UVLO)

Vin > Vuvior (5.0 V)

P»| 8 Counts starts

check if
Vouts < Vours_on (0.95V)
in every CLK ON cycle

Yes

Flasher SW
Open Detection

Vin_se < Vswor (40 mV)

Blinking High Mode
1256 ON cycles

Vours > Vours_orr (1.0V)

256
cycles
over

cycles

Blinking Low Mode

: 256 OFF cycles

Vours < Vin - Vesm_ree (1.0 V)

ViN < Vuviop (4.5 V)

Yes

check if
Vouts > ViN - Vpsm_peT (0.9 V)

Monitor RSW
1 Count starts

LED Open
Detection Mode

Vinse > Vor / 10 Double Blink High Mode:

112 ON cycles

112 |

112 OFF cycles A
112 cycles
over

Double Blink Low Mode:
112 OFF cycles

Vinse < Vor / 10 and 256 cycles over

VIN_SE > Vscp / 2

Blinking High Mode:SCP
(Internal MOSFET OFF)

256 OFF cycles

256 cycles
over

Short Circuit
Protection Mode

OVP/TSD OVP/TSD
Release Detect

OVP/TSD: Driver Shutdown
(Internal MOSFET OFF)
State transitions uninterrupted

www.rohm.com
© 2021 ROHM Co., Ltd. All rights reserved.
TSZ22111 « 15+ 001

TSZ02201-0T1T0B300400-1-2

11/28. 25.Nov.2021 Rev.002


http://www.rohm.com/

BD18327EFV-M Datasheet

Description of Blocks — continued

3 CR Timer
This IC determines the flasher cycle from the internal clock generated by CR timer. The CR timer period, ON Duty, can be

set by the external resistor Rcrr1, Rerr2 and the capacitance Ccrr.
(1) CRT ramp up Time t1 and CRT ramp down Time t2

CRT ramp up Time t1 and CRT ramp down Time t2 can be defined from the following equations.
Make sure that t2 is set PWM Minimum Pulse Width tmin (100 ys) or more.

_ (RcrratRcRT2)XCCRT [s]

t
1 NcHa
(RcrT2+RD)XCCRT
t, = Hearet s]
DIS

When Rcrr2 >> Rp

_ RcrT2XCeRT [

t
2 Npjs

s]

where:

Rcrr1 is the CR Timer Time Setting Resistor 1.
Rcrr2  is the CR Timer Time Setting Resistor 1.
Rp is the DISC Pin ON Resistance.

Ccrr is the CR Timer Time Setting Capacitor.
Neya is the CR Timer Charge Constant.

Npis is the CR Timer Discharge Constant.

(2) Internal clock frequency fcik and ON Duty Don
Internal clock frequency and internal clock ON Duty is defined by t1 and t2.

1
fex = s [HZz]

__t 0,
Doy = e [%]

o
o

3 ks VRec
. ;

CRT voltage ramp up CRT voltage ramp down
Verr pis = 1.75 V (Typ) s

CRT pin : ' R
waveform ANerr a DISC

to Logic

Vcrt_cHa = 0.95 V (Typ) Rcrm CRT

t t ]—rl>_l
Internal Cerr

Clock = 0.95V/
Waveform 175V

iH
="
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Description of Blocks — continued

4  Output PWM ON Duty Control during high input voltage
This IC has built in Output PWM ON Duty Control during high input voltage which protects the output LEDs.
VDR pin voltage which is generated externally by dividing VIN pin voltage is compared with CRT pin voltage to generate
PWM signal. When VDR > VCRT, the internal MOSFET for Blinking High Mode is turned off and the increase in average
current flowing to the LED can be reduced.

Output PWM ON Duty Don_pwwm is represented by following expression.

1% -V
Doy = CRT_DIS~VDR [%]
VcRrT_DIS—VCRT_CHA
Vor = Vin X bRz __ [%]
RypRr1t+RyDR2
where:
Verr pis is the CRT Pin Discharge Voltage.
Verr cha is the CRT Pin Charge Voltage.
Vpr is the VDR pin voltage.
Vin is the VIN pin voltage.
Rypr1 is the Output ON Duty Setting Resistor 1.
Rypr2 is the Output ON Duty Setting Resistor 2.
However,

Vor £ Vcrr_cHa 1 ON Duty = 100 %
VbR 2 VCRT DIS : ON Duty =0 %

Make sure to connect resistors for voltage division of VIN to fix the voltage on the VDR pin as shown in figure.
Example-
For Rvpr1 = 47 kQ and Rvprz = 3.4 kQ
When Vin=14V, Vor =0.944V & ON Duty =100 %
When Vin=18, Vbor =1.214V & ON Duty =66 %
So as VIN increases the PWM duty cycle decreases.
Vi //x/

S

Vcrt & Vor /\/\ MIZ’&}AVA
. IR R MR I Rvori
PWM VDR )
Signal ]—~I>MC'
I N Rvore

T

—
=
=
-
=

Internal Clock
(CLK) Signal

e Rerr: MM
1CLK Cycle Iy S5

| DISC
Blinking Cycle [ to Logic

55 ] 5 CRT

‘e »'e »le >
+" 256 CLK Cycles * 256 CLKCycles * One Blinking Cycle = 512 CLK cycles 1 J;l>_|
Ccrr

I
LED = \0.95V/
Current
PR s

iH
=

1.75V
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Description of Blocks — continued

5 Reference Voltage (VREG)
Reference voltage VREG 5.0 V (Typ) is generated from VIN input voltage. This voltage is used as power source for the
internal circuit, and also used to fix the voltage of pins outside LSI to HIGH side. The VREG pin must be connected with Cvrec
=1.0 yF to 10 pF to ensure capacity for the phase compensation. If Cvrec is not connected, the circuit behavior would become
extraordinarily unstable, for example with the oscillation of the reference voltage.
The VREG pin voltage must not be used as power source for other devices than this LSI.
VREG circuit has a built-in UVLO function. The IC is activated when the VREG pin voltage rises to 3.5 V (Typ) or higher, and
shuts down when the VREG pin voltage drops to 2.0 V (Typ) or lower.

6 Under Voltage Lock-Out (UVLO)
This IC has built-in under voltage lock-out function (UVLO).
For VIN ramp-up UVLO is active till VIN = 5.0 V (Typ). For VIN ramp down UVLO gets active when VIN = 4.5 V (Typ).
UVLO shuts down all circuit blocks other than regulator (VREG) block.
UVLO is also dependent on VREG voltage. At ramp-up UVLO is released when VREG > 3.5 V and at ramp down UVLO is
enabled when VREG =2.0 V.

7 Over Voltage protection (OVP)
This LSI has a function to turn off output and prevent deterioration of load when VIN Pin voltage exceeds 25.5 V (Typ).
When OVP is detected, after the supply voltage drops more than hysteresis width of 500 mV (Typ) below OVP, it returns to
normal state.
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BD18327EFV-M
Absolute Maximum Ratings (Ta = 25 °C)
Parameter Symbol Rating Unit
VIN Voltage VIN -0.3 to +50.0 \Y,
SOURCE, SE, SSE, OUT, OUTS, Vsourck, Vsk, Vssg, Vour, Vours,
PSSW, VDR, VOP Voltage Vpssw, Vor, Vop 03t +Vint0 3V v
VIN_SOURCE
VIN to SOURCE, VIN to SE, " ’
VIN to SSE Voltage Vin_se, -0.310+5.0 v
VIN_sse
VREG Voltage VREG -0.3t0 +7.0 \Y,
Scl)ﬁgégRT’ VSCP, TEST Voisc, Verr, Vscp, VTEST -0.3 to Vreg+0.3 V \%
Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Tjmax 150 °C

Caution 1:

Caution 2:

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.

Thermal Resistance (NVote 7)

Parameter Symbol Thermal Resistance (Typ) Unit
1 g(Note 3) ‘ 232p(Nole 4)
HTSSOP-B20
Junction to Ambient Bua 103.50 31.40 °C/W
Junction to Top Characterization Parameter(Vote 2) Yir 10.00 4.00 °C/W

(Note 1) Based on JESD51-2A (Still-Air), using a BD18327 Chip.
(Note 2) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top centre 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 5
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 uym 74.2 mm x 74.2 mm 70 um

(Note 5) This thermal via connects with the copper pattern of all layers.

www.rohm.com

© 2021 ROHM Co., Ltd. All rights reserved.

TSZ22111 » 15+ 001

16/28.

TSZ02201-0T1T0B300400-1-2
25.Nov.2021 Rev.002


http://www.rohm.com/

BD18327EFV-M Datasheet

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply Voltage™ote 1) ViN 6.0 13.0 18.0 \Y,
OUT Pin Maximum Output Current lout_max - - 1.5 A
PWM Minimum Pulse Width tmin 100 - - V&
PWM Frequency frwm 150 - 1000 Hz
Operating Temperature Topr -40 - +125 °C

(Note 1) ASO should not be exceeded.
Recommended Setting Parts Range
Parameter Symbol Min Max Unit
Power Supply Input Capacitor Cvin 1.0 10.0 uF
Reference Voltage Output Pin Capacitor Cvrec 1.0 10.0 uF
Constant Current Setting Resistor Rsse 0.04 10 kQ
Output Current Sense Resistor Rse 0.065 10 Q
CR Timer Time Setting Resistor 1 Rcrr1 1.0 100 kQ
CR Timer Time Setting Resistor 2 Rcrr2 1.0 100 kQ
CR Timer Time Setting Capacitor Ccrr 0.01 1.00 uF
SCP Threshold Setting Resistor 1 Rvscp1 10 100 kQ
SCP Threshold Setting Resistor 2 Rvscp2 4.7 100 kQ
EEZ S(t)cp))re1n Detection Threshold Setting Rvopt 10 100 KO
EESDJS(?CE)re; Detection Threshold Setting Rvoa 47 100 KO
Output PWM ON Duty Setting Resistor 1 RvbR1 4.7 100 kQ
Output PWM ON Duty Setting Resistor 2 Rvbr2 4.7 100 kQ
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Electrical Characteristics

(Unless otherwise specified Viy =13 V Ta = -40 °C to + 125 °C, Cvreg = 4.7 yF)

Parameter Symbol Min Typ Max Unit Condition
Circuit Current
at Normal Mode IVin_now i - 10 mA
Circuit Current .
at Power Saving Mode Ivin_ps - - 100 MA OUT: OPEN
[VREG]
Reference Voltage VReG 4.750 5.000 5.250 \% IL=2mA
[Current Driver for Low Mode]
SSE Pin Feedback Voltage Vsse_FB - 0.95 - \%
[Flasher SW Resistance Monitor Mode]
\B/gﬂggg ON Threshold Vouts_oN - 0.95 - \Y, Vouts = Sweep down
Sgﬂlglgg OFF Threshald Vouts_oFF - 1.00 - \% Vouts = Sweep up
(B;lér:(slg g:]tO N Threshold KsLon 0.95 1.00 1.05 - KsLon = Vouts on / Vsse FB
CB;L;T]I;I;%PFF Threshold KBsLoFF 1.00 1.05 1.1 - KsLorr = Vouts_ofr / Vsse_FB
[Power Saving Mode]
Power Saving Mode _
Release Threshold VpsM_REL 0.5 1.0 15 \% Vout = Sweep down
Power Saving Mode -
Detect Threshold Vesu per | 0.4 0.9 1.4 V| Vour = Sweep up
Power Saving Mode
Internal Resistance Resu 8 15 21 kQ
[Output Section]
OUT Pin ON Resistance _
for High Mode Ron_our - 0.4 0.8 Q lour=0.5A
OUT Pin ON Resistance _
for Low Mode Rion_our - 10 - Q lout =20 mA
OUT Pin Leakage Current ILEAk_ouT - - 10 MA Vour =13V
[CR Timer Section]
. VRreg X | VReG X VREG X _
CRT Pin Charge Voltage VCRT_CHA 0.18 0.19 0.20 \Y, Vcrr = Sweep down
R VReG X | VREG X VREG X _
CRT Pin Discharge Voltage VcRT_pIs 0.33 0.35 037 \% Vcrt = Sweep up
DISC Pin ON Resistance Ro - 10 20 Q IL=10mA
CR Timer Charge Constant NcHa 4.31 4.54 4.77 -
CR Timer Discharge Constant Nois 1.55 1.64 1.73 -
[COUNTER Section]
Flasher SW Resistance N 7 ) 10 )
Detection Circuit Count Number COUNT
Blinking Cycle Time T 1/fok | 1/ fek 1/ fek s
at Normal Mode BLNOM 1 x511 | x512 x 513
Blinking Cycle Time T 1/fak | 1/fck 1/ fok s
at LED Open Detection BLLEDOP |y 223 | x224 x 225
Blinking ON Duty Don 49 50 51 %
www.rohm.com
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Electrical Characteristics - continued

(Unless otherwise specified Vin =13 V Ta = -40 °C to + 125 °C, Cvrec = 4.7 yF

Parameter Symbol Min Typ Max Unit Condition
[PSSW Section]
PSSW ON Resistance Rpssw - 4 10 Q | lpssw =30 mA
[LED Open Detection/ Short Circuit Protection]
7.85 8.25 8.65 v | Vn=Sweep down
Detect
Disable LED Open Detection VN = Sweep up
Function at Reduced-voltage Vin_opm 8.00 8.45 8.90 v Release
VIN
) 0.20 ) v Hysteresis
VOP Pin Vop 1.0 - ViNn—4.0 V |VNn<14V
Input Voltage Range _RANGE 10 _ 100 V | Vn>14V
VSCP Pin Vscp
Input Voltage Range _RANGE 10 ) 25 v
LED Open Detection (Vor /10) (Vor /10) Vin_se = Sweep down
Threshold Voltage 1 Vorent -5 Vor /10 +5 mv Vopr<25V
LED Open Detection (Vor /10) (Vor /10) Vin_se = Sweep down
Threshold Voltage 2 Vorenz -6.5 Vor /10 +6.5 MV Vop > 25V
Flasher SW Open Detection _
Threshold Voltage Vswop 27 40 53 mV | Vin_se = Sweep down
Short Circuit Protection Vscp/2 Vscp/2 _
Threshold Voltage Vshort |5 065 Vsce/2 +0.065 V| Vinse = Sweep up
[VIN UVLQ]
UVLO VIN ~
Detect Voltage VuviLob 4.0 4.5 5.0 V | ViN = Sweep down
UVLO VIN VN = Sweep up,
Release Voltage Vuvior 4.5 5.0 5.5 v Vreg > 3.5V
[Overvoltage Protection]
Over Voltage Protection _
Threshold Voltage Vovp 22.95 25.50 28.05 V | Vin = Sweep up
Over Voltage Protection _
Hysteresis Voltage VoveHys 250 500 750 mV | Vin = Sweep down
www.rohm.com
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Typical Performance Curve
(Unless otherwise specified Vin = 13 V Ta = -40 °C to + 125 °C, Cvrec = 4.7 uF)
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Figure 1. Reference Voltage vs Temperature

Figure 2. CRT Pin Charge Voltage vs Temperature
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Figure 3. CRT Pin Discharge Voltage vs Temperature

Figure 4. Out Pin ON Resistance for High Mode
vs Temperature
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Typical Performance Curve - continued
(Unless otherwise specified Vin = 13 V Ta = -40 °C to + 125 °C, Cvrec = 4.7 pF)
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Figure 5. LED Open Detection Threshold Voltage
at Vor = 1.5V, Voren = 150 mV
vs Temperature

Figure 6. LED Open Detection Threshold Voltage
at Vor = 1.0V, Voren = 100 mV
vs Temperature

Short Circuit Protection Threshold Voltage:
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Figure 7. Short Circuit Protection Threshold Voltage
at Vsce = 1.0V, VsHort = 0.500 V
vs Temperature

Figure 8. Short Circuit Protection Threshold Voltage
at Vscp = 2.5V, Vshort = 1.250 V
vs Temperature
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Application Example

VIN =13V, CLK frequency 763 Hz (duty = 100 %), Blinking frequency: 1.49 Hz, lout = 687 mA

Flasher SW
——————
ouT
OUTS
Vin % %
Din -?— VREG 1 1L T
P ' ICVREG 0 Re Left Left
l l = RT1 Front Rear
+BI ZpiN :|:C\/|N I Rvbr1 DISC []—[-
Rcrr2 :
i T BD18327EFV-M |
) [ Rvbr2 VREG iCCRT
] Rvor Rvsce1 ¢l ¢
4 vop VSCP L L L L
[ﬂ Rvorz 1 Rvscez Right Right
L pssw TEST L Front Rear
GND T
i =
Recommended Parts List:
Parts No Parts Name Value UNIT | Product Maker
IC U1 BD18327EFV-M - - ROHM
Din RFN2LAM6STFTR - - ROHM
Diode ZpiN TND12H-220KBOOAAAQO 43 \Y NIPPON CHEMICON
Zp_op EDZVFH3.6B 3.6 \% ROHM
Rse LTR100JZPFLR510 0.51 Q ROHM
Rsse MCRO3EZPFX3600 360 Q ROHM
RvoR1 MCRO3EZPFX6802 68 kQ ROHM
Rvor2 MCRO3EZPFX5101 5.1 kQ ROHM
RcRT1 MCRO3EZPFX4702 47 kQ ROHM
Resistor Rorra MCRO3EZPFX3301 33 KQ | ROHM
Rvscp1 MCRO3EZPFX3002 30 kQ ROHM
Rvscp2 MCRO3EZPFX1002 10 kQ ROHM
Rvop1 MCRO3EZPFX2402 24 kQ ROHM
Rvop2 MCRO3EZPFX1002 10 kQ ROHM
Cuin GCM31CC71H475KA03 4.7 uF murata
Capacitor CvreG GCM188C71A225KEO1 2.2 uF murata
Ccrr GCM155R11A104KA01 0.1 uF murata

Precautions for board design
(D Place Cvin, Cvres in the immediate vicinity of the IC pin. If necessary, connect a bypass capacitor (0.1 uF) close to the IC.
(2) Select the optimum one for D1 according to the output current.
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1/0 Equivalence Circuit

1. SOURCE 2 SE 4 . SSE
VIN VIN VIN VIN V
w it
O L o
SE SSE
5w T BT ' T
s [N =]
§ =
8.VDR 9.VOP 0. PSSW
VIN VREG VREG f VIN
VDR T g PSSW
JﬁJ, Jtl
12.TEST 13 . VSCP 14 . CRT
VREG VREG VREG
TEST Hj VSCP CRT B
: . T
Ji J’:i
15. DISC 17.VREG 19. OUTS
VIN VREG
DISC j
VREG OUTS
Gl
gl
-
A
20.0UT
VIN
o
ouT
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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.

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.

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

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.

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.

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.

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.

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.

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.
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Operational Notes — continued

10. Regarding the Input Pin of the IC

1.

12

13.

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) ‘
Pln A Pin B Pin B
c —2—
‘ \ Pin A E
) P—H | - Py
: p* N p P ;
i Parasitic N ] N N :\
, Elements ¥ t """ '\ Parasitic
~ P Substrate . P Substrate ! Elements
— GND JT— GND GND = / — GND
Parasitic Parasitic N Region
Elements Elements close-by

Figure 9. Example of Monolithic IC Structure

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.

Thermal Shutdown Circuit (TSD)

This IC has a built-in thermal shutdown circuit that prevents heat damage to the IC. Normal operation should always
be within the IC’s maximum junction temperature rating. If however the rating is exceeded for a continued period, the
junction temperature (Tj) will rise which will activate the TSD circuit that will turn OFF power output pins. When the Tj
falls below the TSD threshold, the circuits are automatically restored to normal operation.

Note that the TSD circuit operates in a situation that exceeds the absolute maximum ratings and therefore, under no

circumstances, should the TSD circuit be used in a set design or for any purpose other than protecting the IC from
heat damage.

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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Ordering Information

B D1 8 3 2 7 E F V

M E2

Part Number Package
EFV: HTSSOP-B20

Marking Diagram

HTSSOP-B20 (TOP VIEW)

Part Number Marking

/
D18327 LOT Number
/—

O

Pin 1 Mark

Packing and Forming Specification
M: For Automotive
E2: Embossed Tape and Reel
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Physical Dimension and Packing Information

Package Name HTSSOP-B20
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< Tape and Reel Information >

Tape Embossed carrier tape
Quantity 2500pcs
Direction of feed E2

The direction is the pin 1 of product is at the upper left
when you hold reel on the left hand and you pull out the tape on the right hand

0,0 0,0 0,0 0,0 0,0 0,0

ez iTR||E2 iR E2iTR||||E2iTR[|[E2iTR|E2 TR

TLEE1 e T E TL§E1 L Et TL§E1
\ Direction of feed \
Pocket Quadrants >
Reel
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Revision History

Date Version Changes
26.Apr.2021 001 New Release
Page.19 Short Circuit Protection Threshold Voltage
25.Nov.2021 | 002 Change limit: Min = VSCP/2 - 0.100 — VSCP/2 - 0.065
Max = VSCP/2 + 0.100 — VSCP/2 + 0.065
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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 (Note 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.

(Note1) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSNV CLASSII CLASSII CLASSII

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

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 Cl2,
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

The Products are not subject to radiation-proof design.

Please verify and confirm characteristics of the final or mounted products in using the Products.

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.

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.

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

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.

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
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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, NH3, 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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