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INFORMATION IN THIS DOCUMENT IS INTENDED AS A REFERENCE TO ASSIST OUR CUSTOMERS IN THE SELECTION OF
SHANGHAI FUDAN MICROELECTRONICS CO., LTD PRODUCT BEST SUITED TO THE CUSTOMER'S APPLICATION; THEY DO
NOT CONVEY ANY LICENSE UNDER ANY INTELLECTUAL PROPERTY RIGHTS, OR ANY OTHER RIGHTS, BELONGING TO
SHANGHAI FUDAN MICROELECTRONICS CO., LTD OR A THIRD PARTY. WHEN USING THE INFORMATION CONTAINED IN
THIS DOCUMENTS, PLEASE BE SURE TO EVALUATE ALL INFORMATION AS A TOTAL SYSTEM BEFORE MAKING A FINAL
DECISION ON THE APPLICABILITY OF THE INFORMATION AND PRODUCTS. SHANGHAI FUDAN MICROELECTRONICS CO.,
LTD ASSUMES NO RESPONSIBILITY FOR ANY DAMAGE, LIABILITY OR OTHER LOSS RESULTING FROM THE INFORMATION
CONTAINED HEREIN. SHANGHAI FUDAN MICROELECTRONICS CO., LTD PRODUCTS ARE NOT INTENDED FOR USE IN
MEDICAL, LIFE SAVING, OR LIFE SUSTAINING APPLICATIONS. THE PRIOR WRITTEN APPROVAL OF SHANGHAI FUDAN
MICROELECTRONICS CO., LTD IS NECESSARY TO REPRINT OR REPRODUCE IN WHOLE OR IN PART THESE
DOCUMENTS.

Future routine revisions will occur when appropriate, without notice. Contact Shanghai Fudan Microelectronics Co., Ltd sales office
to obtain the latest specifications and before placing your product order. Please also pay attention to information published by
Shanghai Fudan Microelectronics Co., Ltd by various means, including Shanghai Fudan Microelectronics Co., Ltd home page
(http://www.fmsh.com/).

Please contact Shanghai Fudan Microelectronics Co., Ltd local sales office for the specification regarding the information in this
documents or Shanghai Fudan Microelectronics Co., Ltd products.

Trademarks

Shanghai Fudan Microelectronics Co., Ltd name and logo, the “&Z H” logo are trademarks or registered trademarks of Shanghai
Fudan Microelectronics Co., Ltd or its subsidiaries in China.

Shanghai Fudan Microelectronics Co., Ltd, Printed in the China, All Rights Reserved.
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Description Pin Assignment
The integrated circuit FM2044 is used in
relay-controlled automotive flashers. With two
output stages, each side of the vehicle is osc L1 10O | 14 ] osc
controlled separately. A left and a right direction SIL 2 13 OR2
indicator input with only a small control current
SIR 3 12 Vs
makes switch contacts for small loads possible.
The separate hazard warning input simplifies sw [ 4 | FM2044 [ 7] or1
the construction of the hazard switch. Lamp vs [ 5 10 ] GND
outage is indicated by frequency doubling during
direction mode. Thanks to extreme low current CR1 [6 ] [ 9 ] Vv
consumption the FM2044 can be directly CR2 7 8 LD
connected to the battery.
Features Pin Function
o T t d Supply Volt
emperature an u-ppy oltage Pin Symbol Function
Compensated Flashing Frequency y 550 Seo
® Frequency Doubling Indicates Lamp scl .ator
Outage 2 SIL Start input left
. T gR v Driver Outouts with Hiah 3 SIR | Startinput right
Wo Refay Driver Dutputs with Hig 4 SIHW | Start input hazard warning
Current-carrying Capacity and Low 5 Vs Vs
Saturation Voltage 6 CR1  Control input relay 1
® Minimum Lamp Load for Flasher 7 CR2 Control input relay 2
Operation: 21 W 8 LD Lamp failure detection
® Very Low Susceptibility to EMI 9 Vs Vs
® Protection According to ISO/TR7637/1 10 GND IC ground
Level 4 11 OR1 Output relay 1
® Extremely Low Current Consumption < 12 Vs Vs
10 pA (with Switches Open) 13 OR2 Output relay 2
® Reverse Polarity Protection 14 0sC Oscillator
® Three Control Inputs: Left, Right and
Hazard Warning
:E?gguﬁ ?L?fﬂﬁﬁﬂ?ﬂ Specification
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Function Description

Oscillator (Pin 1 and 14)

Flashing frequency, fi, is determined by the R:C;
components as follows (see Figure 1):
fae ' h

R,xC,x1.5
Where C1< 47uF

R1-6.8KQ ~ 180KQ

In the case of a lamp outage, the oscillator
frequency is switched to the lamp outage frequency
f2 with f2 =22X f1.
Duty cycle in normal flashing mode: 50%
Duty cycle in lamp outage mode: 40% (bright phase)

Start Input Right and Left (Pin 2 and 3)

Flashing is disabled as long as the input comparator
is tied to GND (pull-down resistor R; or Rs). The
high-side flasher switch left or right changes the
comparator status and enables the output stage at
pin 11 or Pin 13. Rg and R, are protection resistors
for the input stage.

With an open flasher switch the current consumption
is only I < 10 pA. The IC is kept in stand-by mode
until there is a voltage drop of V = 6.9 V at the
pull-down resistor.

Direction mode can only be activated when the
ignition switch is in the ON-position as shown in
Figure 1.

Start Input Hazard Warning (Pin 4)

In contrast to the direction switches, the hazard
input is a low-side type. The pull-up resistor Ryq
provides the off-state. R; is a protection resistor for
the input stage. Hazard warning can be activated
independent of the ignition switch position.

Supply Voltage Sense (Pin 5)

This pin supplies the lamp outage comparator at pin
8 and is externally connected to the battery (KI 30).

Control Input Relay 1 and 2 (Pin 6 and 7)

The feedback detects the bright phase and the dark
phase and enables the oscillator.

LaS8feFRINERAE

Lamp Outage Detection (Pin 8)

The lamp current is monitored via an external shunt
resistor, Rsnunt @and an internal comparator, Ky, with
its reference voltage of typically 81 mV (Vs = 12 V).
The outage of one lamp out of two lamps is detected
according to the following calculation:

Nominal current of 1 lamp:

21 W/ (Vs =12 V) lamp =1.75A

Nominal current of 2 lamps:

2x21W/(Vs=12V): lamp=3.5A

We recommend setting the detection threshold in
the middle of the current range: loytage = 2.7 A

Thus the shunt resistor is calculated as:

RShunt = VT (K1 )/Ioutage

Rshunt =81 mV/2.7 A= 30 mQ

Comparator K1's reference voltage is matched to
the characteristics of filament lamps.

The combination of the shunt resistor and the
resistance of the wire harness prevents pin 8 from a
too high voltage in the case of shorted lamps.

Supply Voltage (Pin 9)

This pin supplies the oscillator, the comparators and
the logic parts of the IC.

GND (Pin 10)

The integrated circuit is protected against transients
according to ISO-TR 7637-3 level 3 via resistor Ry
to ground (-31). An integrated protection circuit
together with external resistors R;, R3, R4, Rs, Rs
and Rg limits the current pulses in the IC. The IC is
also protected against reversed battery.

Control Output Relay 1 and 2 (Pin 11 and 13)

The relay control outputs are high-side drivers with a
low saturation voltage and capable of driving a typical
automotive relay with a coil resistance of 60 Q.

Supply Voltage Power (Pin 12)

This pin supplies the relay drivers connected directly
to the battery (Kl 30). It is internally clamped by a 27-V
Z-diode.

Specification
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Electronics characteristics
Absolute Maximum Characteristics
Unless otherwise specified, Ta = 25°C
Parameter Symbol Value Unit
Supply voltage Vs +24 Vv
Junction temperature T; +150 (S
Ambient temperature Range Tamb -40 ~ +100 C
Storage temperature Range Tstg -55 ~ +150 C

DC Characteristics

Typical values under normal operation in application circuit Figure 1, Vs (+30) = 12V. Reference point ground
(-31), TA=25"C, Unless otherwise specified

Parameter Test Condition Symbol Min Typ Max Unit
Supply voltage range Pin5,9,12 Vs 8 9~15 18 \%
Supply current, Pin 2,3 is tied to GND Is 10 | pA
switches open
Saturation voltage R, =820, Vs = 12V Vo 1.2 V
Relay coil resistance R. 60 Q
Control signal threshold | Vs = 12V Vst 72.0 76.9 82.5 mV
Clamping voltage Tamp = -40°C~ +100°C Vi 25 27.5 30 \Y
Relay output _ o .
overvoltage detection Tamp = - 401C~+100C R 18 20 23 v

AC Characteristics

Typical values under normal operation in application circuit Figure 1, Vs (+30) = 12V. Reference point ground
(-31), TA=25"C, Unless otherwise specified

Parameter Test Condition Symbol Min Typ Max | Unit
Normal flashing, basic frequency
Frequency tolerance f1, not including the tolerance of the Ay -5 +5 %
external components Ry and C4
. . Basic frequency f, Df4 47 53 %
Bright
right period Control frequency f, Df, 37 45 %
Frequency increase Lamp failure fa 2.15 x f, 23 xf | Hz
FaY—
ﬁ?.%%uﬁﬁ?jgﬁ!ﬁﬁ!ﬂ;?ﬂ Specification
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Ordering Information

Ordering Code Package Operation Range

Industrial Temperature
(-40°C ~+100°C)

FM2044-SO SOP14

ras8feFRInAERASE
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Package Information

SOP14
8.65=0.20
(341=008) ———s
/ \[ f 1382020 N ¢ ] )
SIS Ee i A k2 Ay
0.1?5:0.11:»UT A )
(.007=.004) 1.55+0.20 0.65=0.10
(.061=008) (026=.004)
'—I#Fr
K1 ’
AAAAAAR | 3 -l
: M'.ru-.n.r.ra AL E LI F I
T BASE METAL ,;_\ﬁ_ﬂ SLATDNG
3.90=020 6.00=0.20 SECTION A-4
(154=008) (-236=008) MILLIMETERS INCHES
O l DIM| MIN | MAX | MIN | MAX
Ii'l Ii“ I:I H I:I H J | 0178 | 0.278 | 0070 | 0109
[ J1 | 0178 | 0228 | 0070 | 0090
1.27 TYP K | 0406 | 0496 | .0160 | 0195
(.050 TYP)
K1 | 0406 | 0456 | 0160 | 0180
ﬁ?gmﬁﬁfﬂﬁﬁgﬁf‘ﬂ Specification
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Revision History

. Publication Paragraph or . Iy
Version date Pages lllustration Revise Description
1.0 Oct. 2007 10 Initial Release.
1.1 May. 2008 10 |Sales and service |Updated the address of HK office.
eS8 FRINH{HIRAE

SHANGHAI FUDAN MICROELECTRONICS CO.. LTD,

FM2044 Dual Output Flasher

Ver 1.1

Specification
9




FUDAN MICROELECTRONICS

Sales and Service

Shanghai Fudan Microelectronics Co., Ltd.
Address: Bldg No. 4, 127 Guotai Rd,
Shanghai City China.

Postcode: 200433

Tel: (86-21) 6565 5050

Fax: (86-21) 6565 9115

Shanghai Fudan Microelectronics (HK) Co., Ltd.

Address: Unit 506, 5/F., East Ocean Centre, 98 Granville Road,
Tsimshatsui East, Kowloon, Hong Kong

Tel: (852) 2116 3288 2116 3338

Fax: (852) 2116 0882

Beijing Office

Address: Room.1208, Bldg C,

Zhongguancun Science and Technology Development Edifice,
34 zhongguancun Street (South),

Haidian District, Beijing City, China.

Tel: (86-10) 6212 0682 6213 9558

Fax: (86-10) 6212 0681

Shenzhen Office

Address: Room.1301, Century Bldg, Shengtingyuan Hotel, Huagiang Rd (North),
Shenzhen City, China.

Postcode: 518028

Tel: (86-755) 8335 3211 8335 6511
Fax: (86-755) 8335 9011

Web Site: http://www.fmsh.com/
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