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AN3223
Application note

Driver for double flash LED with I²C interface

Introduction
This application note is dedicated to the design of a flash LED driver using the STCF04 
device, which is a buck-boost converter with an I²C interface dedicated to charging a super-
capacitor. The schematic, functional description, recommendations for PCB layout, and 
external component selection are also covered. This device is designed for driving four 
LEDs. A detailed functional description can be found in Figure 1 below.

Figure 1. Picture of the demonstration board and the external transistor with TDK 
EDLC
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1 Schematic description

The Flash LED driver STCF04 has a high operational frequency (1.8 MHz) which allows the 
use of small-sized external components.

1.1 Application schematic with external transistor

**: Connect to VI, GND, SDA, or SCL to choose one of the four different I²C slave addresses.

Blue rectangle: optional components to support auxiliary functions.

Figure 2. Typical application schematic
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2 Selection of external components

2.1 Input and output capacitor selection
It is recommended to use ceramic capacitors with low ESR as input and output capacitors. It 
is recommended to use 10 µF / 6.3 V as a minimum value for the input capacitor, and 10 µF 
/ 6.3 V as the optimal value for the output capacitor to achieve a good stability of the device, 
for a supply range varying from low input voltage (2.5 V) to the maximum ratings of output 
power.

Note: See recommended components in Table 1.

2.2 Inductor selection
The STCF04 device works with the switching algorithm ILIM-ZCOM. It charges the inductor 
until the current crosses the threshold for the ILIM function and then it discharges the energy 
in the inductor to the output until it reaches the zero current value. Therefore, it is 
recommended to use a 1 µH inductor as the minimum value, which guarantees a proper 
function with the used algorithm and speed of used components in the silicon design.

Note: See recommended components in Table 1.

2.3 LED selection
All LEDs with a forward voltage range from 2.5 V to 4.5 V are compatible with the STCF04. 
The forward voltage spread of any selected LED must, however, lay within this range (2.5 V 
to 4.5 V). It is possible to set the level of the LED current in Flash mode and Torch mode by 
setting the dimming registers. The maximum level of the LED current in Flash mode can be 
set by changing the external Flash resistor.

Note: See recommended components in Table 1.

2.4 NTC and RX resistor selection
The STCF04 requires a negative thermistor (NTC) for sensing the LED temperature, as well 
as an RX resistor and an external voltage reference in order to use the NTC feature. Please 
refer to the typical application schematic in Figure 2 for more details.

Once the NTC feature is activated, the internal switch connects the RX resistor to the NTC, 
and this creates a voltage divider supplied by the external reference voltage connected to 
the NTC.

If the temperature of the NTC-thermistor rises due to the heat dissipated by the LED, the 
voltage on the NTC pin increases. When this voltage exceeds 0.56 V, the NTC_W bit in the 
STATUS register is set to high, and the ATN pin is set to low to inform the microcontroller 
that the LED is becoming hot. The NTC_W bit is cleared by reading the STATUS register.

If the voltage on the NTC pin rises further and exceeds 1.2 V, the NTC_H bit in the STATUS 
register is set to high, and the ATN pin is set to low to inform the microcontroller that the LED 
is too hot and the device automatically goes to Ready mode to avoid damaging the LED. 
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This status is latched, until the microcontroller reads the STATUS register. Reading the 
STATUS register clears the NTC_H bit. 

The selection of the NTC and RX resistor values strongly depends on the power dissipated 
by the LED and all components surrounding the NTC-thermistor and on the cooling 
capabilities of each specific application. The RX and the NTC values in Table 1 below work 
well in the demonstration board presented in this application note. A real application may 
require a different type of NTC-thermistor to achieve optimal thermal protection.

The procedure to activate the NTC-feature is described in Section 5.2: Monitoring mode.

Table 1. Recommended components

Component Manufacturer Part number Value Size

L
Murata LQM2HPN1R0MJC 1 µH / 1.5 A 2.5 x 2.0 x 1.1 mm

TDK VLS252012T-1R0N1R7 1 µH / 1.7 A 2.5 x 2.0 x 1.2 mm

CIN,COUT TDK C1608X5R0J106MT 10 µF / 6.3 V 0603

Rx Rohm MCR01MZPJ15K 15 kΩ 0402

NTC Murata NCP21WF104J03RA 100 kΩ 0805

CSUP

Murata DME2W5R5K404M 400 mF / 5.5 V 20.5 x 18.5 x 3 mm

TDK
EDLC152344 550 mF / 5.5 V 44 x 23 x 1.5 mm

EDLC272020 500 mF / 5.5 V 20 x 20 x 2.7 mm

CAP-xx GS 2 19F 1.6 F / 5 V 40 x 17 mm

LED MODUL Luxeon 4x LXCL-PWF4 White LED 0805

TFL STMicroelectronics STL8NH3LL 8 A / 12 mΩ 3.3 x 3.3 x 0.9 mm

RFL Tyco TL2BR01FTE 0R01 1206

CINT 
(1) TDK 10 µF / 6.3 V 0402

RLIGHT (1) Tyco 0402

TFOTO 
(1) Vishay TEMT6000 4 x 2 x 1 mm

AUXLED Red LED 0603

CR 100 nF 0402

1. Optional components for the auxiliary light sensor feature.
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3 PCB design

3.1 PCB design rules
The STCF04 is a powerful switching device working from low input voltages and high duty 
cycle, where the PCB must be designed in line with switched supplies design rules. The 
power tracks (or wires on the demonstration board) must be as short as possible and wide 
enough, because of the large currents involved. It is recommended to use a 3 to 4-layer 
PCB to obtain the best performance. All external components must be placed as close as 
possible to the STCF04. All high-energy switched loops should be as small as possible to 
reduce EMI. Most of the LEDs need efficient cooling, which may be done by using a 
dedicated copper area on the PCB. Please report to the selected LED's reference guide to 
design the heatsink. If a modification to any PCB layer is required, it is highly recommended 
to use an adequate number of vias. Place the NTC resistor as close as possible to the LED 
for good temperature sensing. Direct connection between GND and PGND is necessary in 
order to achieve correct output current value. No LED current should flow through this track! 
Vias connecting the STCF04 pins to the copper tracks (if used) must be 0.1 mm in diameter 
for the BGA version.

It is recommended to connect the LEDs close to the VOUT and ILED pins for a stable 
operation margin. The impedance of this connection should be lower than 0.4 Ω. 

3.2 PCB layout

3.2.1 An example of the 3-layer PCB with the external transistor STL8NH3LL

Figure 3. Top layer

AM05042v1
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Figure 4. Middle layer 1

Figure 5. Bottom layer
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SUPERCAP LEADS – BOTTOM SIDE 
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Figure 6. Top overlay

ADDRESS SELECTION -  VBAT -  GND - SDA -   SCL (use zero ohm resistor for the setting) 

AM05045v1
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4 Internal registers

4.1 Accessing the internal registers
There are six internal registers in the STCF04 (which are the COMMAND, FLASH, 
AUX_LED, STATUS, FEATURE, and TORCH registers). The STATUS register is read-only.

The COMMAND and FEATURE registers can be accessed in any operation mode. All the 
other registers can be accessed in any mode, except in Shutdown, Shutdown + NTC, and 
Monitoring mode. When the device enters Shutdown mode, the FLASH, AUX_LED, 
STATUS, and TORCH registers are cleared. The COMMAND and FEATURE register values 
remain untouched when entering Shutdown mode, however reading their value gives 0 
when the bit PWR_ON = 0. Table 2 shows the accessibility of each register in all operation 
modes.

In other words, whenever the PWR_ON bit in the COMMAND register is set to zero, then 
only the COMMAND and FEATURE registers can be accessed. It is necessary to set the 
PWR_ON bit to 1 to access all the registers.

Table 2. Accessibility of internal registers

Register Address

Mode
Shutdown 

value
Power-ON 
reset valueShutdown and 

Monitoring 
Idle, Charging, Flash, 
Torch and AUX LED

COMMAND 00 Read / Write Read / Write Untouched Cleared

FLASH 01 Inaccessible Read / Write Cleared Cleared

AUX_LED 02 Inaccessible Read / Write Cleared Cleared

STATUS 03 Inaccessible Read only Cleared Cleared

FEATURE 04 Read / Write Read / Write Untouched Cleared

TORCH 05 Inaccessible Read / Write Cleared Cleared
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5 Operation modes

5.1 Shutdown mode
Shutdown mode is entered after the Power-ON reset. This mode is mainly used to decrease 
the power consumption of the device. In this mode, only the I2C interface is live. The only 
action which can be performed in Shutdown mode is to access the COMMAND and 
FEATURE registers. Entering Shutdown mode by writing to the COMMAND register aborts 
any running operation and clears the values of the FLASH, AUX_LED, STATUS, and 
TORCH registers. The COMMAND and FEATURE register values are not affected by 
entering Shutdown mode, but an attempt to read their value always gives 0 when the bit 
PWR_ON = 0.

The following data must be written to the COMMAND register to enter Shutdown mode.

5.2 Monitoring mode
The super-capacitor voltage is monitored by a comparator in this mode. The comparator is 
the only analog circuit which is enabled and that is why the consumption of the STCF04 is 
minimized in this mode. Information about the super-capacitor voltage is given by the logic 
level on the READY pin. If the voltage is higher than VDCTHRESHOLD, the READY pin is low. 
When the voltage falls by 200 mV below the VDCTHRESHOLD, the READY pin goes high. The 
level of the VDCTHRESHOLD can be set by the VDC_0 and VDC_1 bits in the FEATURE 
register.

         

Monitoring mode can be entered from Shutdown mode by setting the MONTR bit in the 
COMMAND register to 1.

         

Table 3. COMMAND register data for entering Shutdown mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

0 x x x x x 0 0

MSB LSB

Table 4. VDCTHRESHOLD voltage setup

VDC_1 VDC_0 VDCTHRESHOLD

0 0 4.5 V

0 1 5.0 V

1 0 5.5 V

Table 5. COMMAND register data for entering Monitoring mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

0 x x x x x 1 0

MSB LSB
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Note: Monitoring mode can be also entered from Idle mode, but the device has a greater power 
consumption in this case.

5.3 Idle mode
Idle mode allows accessing of all the internal registers. The NTC feature can be activated in 
this mode and the temperature of the LED can be sensed by the A/D converter of the 
microcontroller. The following data must be written to the COMMAND register to enter Idle 
mode.

5.4 NTC feature
The NTC feature can be used in all modes. The NTC is activated automatically in the Flash 
and Torch mode regardless of the value of the NTC_ON bit. NTC must be activated 
manually in all the other modes.

The NTC feature is activated by setting the NTC_ON bit in the COMMAND register to 1.

As soon as the NTC feature is activated, the internal switch connects the NTC resistor to the 
RX resistor, thereby creating a voltage divider. The voltage on this divider can be, if desired, 
monitored by the A/D converter of the microcontroller. An external voltage reference must be 
connected to the NTC to use this feature. The bits NTC_W and NTC_H of the STATUS 
register are not properly set if there is no external reference voltage connected to the NTC.

If the NTC feature is not going to be used, neither the negative thermistor nor the external 
reference needs to be connected. In this case, it is recommended to ground the RX pin. As 
the NTC feature is automatically activated during Flash and Torch mode, leaving the RX pin 
floating could lead to unwanted interruptions of the light due to non-defined voltage on the 
RX pin.

If the NTC feature is activated and the PWR_ON bit in the COMMAND register is zero, the 
bits NTC_W and NTC_H in the STATUS register are not set properly, because the 
comparators which determine their values are not enabled in this case. But it is still possible 
to measure the voltage on the NTC pin through the A/D converter.

Table 8 summarizes the NTC feature possibilities.

Table 6. COMMAND register data for entering Idle mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 0 0 x x 0 0 0

MSB LSB

Table 7. COMMAND register data for activation of the NTC feature

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

x x x 1 x x x 0

MSB LSB
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5.5 Torch mode
This mode is intended to be used for low light intensities. The LED current in Torch mode 
can be adjusted in a range from 15 mA up to 320 mA.

Torch mode is activated by writing the following data to the COMMAND register.

The TORCH DIMMING register value (TDIM) must also be set, unless it has already been 
set during a previous operation. If the TDIM register is not set, then the default output 
current value is at the minimum.

It is also possible to set the safety timeout for Torch mode through the TTRCH1 and 
TTRCH0 bits.

If Torch mode was terminated by entering Ready or Flash mode, it can be restarted again by 
writing the corresponding data to the COMMAND register only, because entering any of the 
Ready and Flash modes does not influence the TDIM value. If the Torch mode was 
terminated by entering Shutdown mode, then the TDIM value must be set again during 
restart of Torch mode, because entering Shutdown mode clears the TDIM and TTRCH 
values.

As soon as Torch mode is activated, the NTC feature is automatically activated too in order 
to protect the LED against overheating. The NTC feature is activated even if the NTC_ON bit 
in the COMMAND register is set to zero.

5.6 Flash mode
This mode is intended to be used for high light intensities. The LED current in Flash mode 
can be adjusted up to 12 A with the input voltage ranging from 2.7 V up to 5.5 V with 
recommended external components.

Table 8. NTC feature possibilities

Operation mode Way of activation Voltage on the Rx-NTC divider NTC_W, NTC_H bits

Shutdown Manual Available Not set

Monitoring Manual Available Not set

Idle Manual Available Set

Charging Manual Available Set

Flash Automatic Available Set

Torch Automatic Available Set

Aux LED Manual Available Set

Table 9. COMMAND register data for entering Torch mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 0 1 x x x x 0

MSB LSB
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The FLASH register value must also be set.

The activation of Flash mode requires the FLASH pin to be high. Flash mode is active only 
when the FLASH_ON bit in the COMMAND register is set to 1 and the FLASH pin is high. 
This gives the user the possibility to choose between a soft and a hard triggering of the 
Flash mode.

Soft triggering is done by writing data to the internal registers only, while the FLASH pin is 
permanently kept high, e.g. by connecting it to VBAT. This saves one pin of the 
microcontroller, which can be used for a different purpose, but this way of triggering is less 
accurate than the hard one. The second disadvantage of this solution is that the FLASH 
duration can only be set in discrete steps of the internal timer.

Hard triggering of the Flash mode requires the microcontroller to manage the FLASH pin. 
The COMMAND and the FLASH registers are loaded with data before the FLASH pin is set 
to high. This allows the user to avoid the I²C bus latency. Flash mode then starts as soon as 
the FLASH pin is set to high. It takes typically about 0.3 ms to ramp up the LED current to 
the adjusted value. When the FLASH pin is kept high long enough, the internal timer 
reaches zero and the Flash mode is over. As soon as the FLASH is timed out, the ATN pin is 
pulled down for 11 µs to inform the microcontroller that the STATUS register was updated 
and that the FLASH is over. If the FLASH pin is set to low before the internal timer reaches 
zero, Flash mode is interrupted and can be restarted by setting the FLASH pin to high again. 
The internal timer is stopped while the FLASH pin is low. This means that the user can split 
the FLASH into several pulses of a total length equal to the FTIM value. Figure 7 shows the 
case for FTIM = 17 (130 ms FLASH time). The cumulative time when the FLASH pin is high 
is 150 ms (5 pulses 30 ms long), but the last FLASH pulse is only 10 ms long. The reason is 
that the internal FLASH timer reaches zero and the FLASH_ON bit is set to 0.

Table 10. COMMAND register data for entering Flash mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 1 0 x x x x 0

MSB LSB
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Hard triggering therefore allows a smooth setting of the FLASH duration. The resolution is 
about 8.8 µs. The minimum FLASH duration is limited by the ramp-up time of the LED 
current and the maximum is limited by the FTIM value. 

Note: When performing multiple flashes, it is necessary to make sure that the super-capacitor 
contains enough energy to cover all the required flashes in the burst. If the super-capacitor 
voltage falls below 4.2 V during the burst, the internal FLASH timer is stopped and the 
device waits until the super-capacitor is recharged to the VDCTHRESHOLD value. Then the 
burst can continue. See Figure 8 for more details.

Figure 7. Splitting the FLASH pulse into several shorter pulses
         

AM07801v1
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Figure 8. Burst of flashes with insufficient energy in the super-capacitor
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6 The STATUS register and the ATN pin

         

A detailed description of each bit is given in the STCF04 datasheet.

When the STATUS register is latched, reading and writing to the registers is still possible, 
but the bits FLASH_ON and TCH_ON in the COMMAND register and AUXL register cannot 
be changed until the device is unlatched. It is necessary to read the STATUS register to 
unlatch the device.

The ATN pin is also pulled down when the internal timer reaches zero in Flash mode. In this 
case the ATN pin is pulled down for 11 µs only. It is recommended to connect the ATN pin to 
the interrupt input of the microcontroller. If it is not connected to the interrupt input, the ATN 
pin should be polled fast enough so as not to miss the 11 µs pulse; e.g., by a programming 
loop which is entered after starting Flash mode. This loop runs until the ATN pin gets low. It 
is recommended to make a timeout of such a loop.

The ATN pin is an open drain output and an external pull-up resistor should be connected to 
it. The ATN pin is capable of sinking a maximum 3 mA current. This is why the minimum 
value of the pull-up resistor connected to it should not be lower than 1.8 kΩ.

Table 11. STATUS register bits

Bit name N/A F_RUN FL_R NTC_W NTC_H OT_F FL_OVR LTH

MSB LSB

Table 12. Effect of the STATUS register bits on the operation of the device

Bit name
F_RUN 

STAT_REG
FL_R 

STAT_REG
NTC_W 

STAT_REG
NTC_H 

STAT_REG
OT_F 

STAT_REG
FL_OVR 

STAT_REG
LTH 

STAT_REG

Default 
value

0 0 0 0 0 0 0

Latched (1) NO NO YES YES YES NO NO

Forces 
Ready mode 

when set
NO NO NO YES YES NO NO

Sets ATN 
LOW when 

set
NO YES YES YES YES YES NO

1. YES means that the bit is set by internal signals and is reset to its default value by an I²C read operation of STAT_REG.
NO means that the bit is set and reset by internal signals in real-time.
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7 READY pin

It is an open drain output, which provides information about the voltage on the super-
capacitor. The signal is active low. The behavior of this pin depends on the mode of 
operation. 

7.1 Function of the READY pin in Monitoring mode and Torch 
mode (fixed)
The threshold for the transition from high to low level is defined by the VDCTHRESHOLD 
voltage in this case. This voltage is set by the VDC_0 and VDC_1 bits in the FEATURE 
register. The comparator works with a fixed hysteresis of 200 mV in this case, so the 
transition from low to high level occurs when the voltage of the super-capacitor falls to 
VDCTHRESHOLD - 0.2 V.

         

7.2 Function of the READY pin in Flash mode
The threshold for the transition from high to low level is defined by the VDCTHRESHOLD 
voltage again. Unlike Monitoring mode, the transition from low to high occurs when the 
super-capacitor voltage falls to 4.2 V. This threshold is fixed and cannot be changed by any 
settings of the registers.

Figure 9. READY pin behavior in Monitoring mode and Torch mode (fixed)
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7.3 Function of the READY pin in Torch mode (optimized)
The threshold for the transition from high to low level is 4.2 V in this case. It is a fixed 
threshold, which cannot be changed by any settings of the registers. The transition from low 
to high occurs when the voltage on the LEDIN pin falls to 300 mV, which is the optimum 
value from an efficiency point of view.

         

Figure 10. READY pin behavior in Flash mode
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Figure 11. READY pin behavior in Torch mode optimized
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The READY pin is an open drain output, which is capable of sinking a maximum 3 mA 
current. That is why the minimum value of the pull-up resistor connected to it should not be 
lower than 1.8 kΩ. 
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8 The light sensor

The light sensor is an optional feature which optimizes the FLASH duration according to the 
light conditions in the flashed scene. This feature requires three external components to be 
connected to the STCF04 according to Figure 12. It is recommended to connect the 
collector of the phototransistor to VREF = 1.8 V. The integrating capacitor CINT is discharged 
before every FLASH pulse. This reset takes approximately 200 µs. During the FLASH the 
voltage on this capacitor increases according to the amount of light in the scene and TFOTO, 
RLIGHT, and CINT parameters. The values of these components must be selected according 
to the final application purpose.

Figure 12. Optional light sensor feature

AM07806v1
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9 Reading and writing to the STCF04 registers through 
the I²C bus

9.1 Writing to a single register
Writing to a single register starts with a START bit followed by the 7-bit device address of the 
STCF04. The 8th bit is the R/W bit, which is 0 in this case. R/W = 1 means a reading 
operation. Then the master awaits an acknowledgement from the STCF04. The 8-bit 
address of the desired register is sent afterwards to the STCF04. It is also followed by an 
acknowledge pulse. The last transmitted byte is the data which is going to be written into the 
register. It is followed again by an acknowledge pulse from STCF04. Then the master 
generates a STOP bit and the communication is over. See Figure 13 below.

9.2 Writing to multiple registers with incremental addressing
It would not be practical to send the device address and the address of the register when 
writing to multiple registers several times. The STCF04 supports writing to multiple registers 
with incremental addressing. When data is written to a register, the register address is 
automatically incremented (by one), and therefore the next data can be sent without sending 
again the device address and the register address. See Figure 14 below.

Figure 13. Writing to a single register
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9.3 Reading from a single register
The reading operation starts with a START bit followed by the 7-bit device address of the 
STCF04. The 8th bit is the R/W-bit, which is 0 in this case. STCF04 confirms receipt of the 
address + R/W bit by an acknowledge pulse. The address of the register which should be 
read is sent and confirmed by an acknowledge pulse from the STCF04 again. Then the 
master generates a START bit again and sends the device address followed by the R/W bit, 
which is now 1. The STCF04 confirms receipt of the address + R/W bit by an acknowledge 
pulse, and starts to send data to the master. No acknowledge pulse from the master is 
required after receiving the data. Then, the master generates a STOP bit to terminate the 
communication. See Figure 15 below.

         

9.4 Reading from multiple registers with incremental addressing
Reading from multiple registers starts in the same way as reading from a single register. As 
soon as the first register is read, the register address is automatically incremented. If the 
master generates an acknowledge pulse after receiving the data from the first register, then 

Figure 14. Writing to multiple register
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Figure 15. Reading from a single register
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reading from the next register can start immediately without having to once again send the 
device and the register addresses. The last acknowledge pulse before the STOP-bit is not 
required. See Figure 16 below.

         

Figure 16. Reading from multiple registers
         

AM07810v1

S
T
A
R
T

DEVICE
ADDRESS

7 bits

A
C
K

W
R
I
T
E

M
S
B

L
S
B

R
/
W

ADDRESS OF
REGISTER i

A
C
K

M
S
B

L
S
B

S
T
A
R
T

A
C
K

R
/
W

R
E
A
D

DEVICE
ADDRESS

7 bits DATA i

A
C
K

S
T
O
P

L
S
B

DATA i+1

A
C
K

L
S
B

DATA i+2

A
C
K

L
S
B

DATA i+2

L
S
B

DATA i+n

M
S
B

M
S
B

M
S
B

M
S
B

A
C
K

L
S
B

N
O

A
C
K

SDA LINE

S
T
A
R
T

DEVICE
ADDRESS

7 bits

A
C
K

W
R
I
T
E

M
S
B

L
S
B

R
/
W

ADDRESS OF
REGISTER i

A
C
K

M
S
B

L
S
B

S
T
A
R
T

A
C
K

R
/
W

R
E
A
D

DEVICE
ADDRESS

7 bits DATA i

A
C
K

S
T
O
P

L
S
B

DATA i+1

A
C
K

L
S
B

DATA i+2

A
C
K

L
S
B

DATA i+2

L
S
B

DATA i+n

M
S
B

M
S
B

M
S
B

M
S
B

A
C
K

L
S
B

N
O

A
C
K

SDA LINE



AN3223 Examples of register setup for each mode

Doc ID 17553 Rev 2 25/29

10 Examples of register setup for each mode

10.1 Example 1: 10 A FLASH with 30 ms duration
The value of FDIM (3 bits) must be set to 0x7. The value of FTIM (5 bits) must be set to 0x6.

Bit PWR_ON must be set to 1.

Bit FLASH_ON must be set to 1.

Bit TCH_ON must be set to 0.

Bit NTC_ON can be set to any value, because NTC is automatically ON when Flash mode is 
active. Setting this bit to 0 does not switch off the NTC.

It is necessary to write 4 bytes to the STCF04 to make a FLASH.

         

10.2 Example 2: 60 mA Torch with 10 s duration
The value of TDIM (4 bits) must be set to 0x4 to setup the current source to 60 mA.

Bit PWR_ON must be set to 1.

Bit FLASH_ON must be set to 0.

Bit TCH_ON must be set to 1.

Bit NTC_ON can be set to any value, because NTC is automatically ON, when Torch mode 
is active. Setting this bit to 0 does not switch off the NTC.

Table 13. COMMAND register data for entering Flash mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 1 0 0 0 0 0 0

MSB LSB

Table 14. FLASH register data

FL_REG

FTIM_4 FTIM_3 FTIM_2 FTIM_1 FTIM_0 FDIM_2 FDIM_1 FDIM_0

0 0 1 1 0 1 1 1

MSB LSB

Table 15. I²C data packet for activation of Flash mode

Byte Hex Binary Comment

1 62 0 1 1 0 0 0 0 0 Device address + R/W bit

2 00 0 0 0 0 0 0 0 0 COMMAND register address

3 C1 1 1 0 0 0 0 0 0 Data of the COMMAND register

4 37 0 0 1 1 0 1 1 1 Data of the FLASH register
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The following packet sets the TORCH register.

The following packet sets the COMMAND register.

The TORCH pin must be high to enter Torch mode.

10.3 Example 3: An Auxiliary LED running at 10 mA for 500 ms
The auxiliary LED can be activated from Idle mode only.

A 10 mA output current is reached when AUXI is set to 0x2.

AUXT must be set to 0x5 to have 500 ms duration of the auxiliary LED lighting.

Table 16. COMMAND register data for entering Torch mode

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 0 1 0 0 0 0 0

MSB LSB

Table 17. TORCH register data

DIM_REG

TTRCH1 TTRCH0 TDIM_3 TDIM_2 TDIM_1 TDIM_0 N/A N/A

1 0 0 1 0 0 0 0

MSB LSB

Table 18. I²C data packet for setting the TORCH register

Byte Hex Binary Comment

1 60 0 1 1 0 0 0 0 0 Device address + R/W bit

2 05 0 0 0 0 0 1 0 1 TORCH register address

3 90 1 0 0 1 0 0 0 0 Data of the TORCH register

Table 19. I²C data packet for setting the COMMAND register

Byte Hex Binary Comment

1 60 0 1 1 0 0 0 0 0 Device address + R/W-bit

2 00 0 0 0 0 0 0 0 0 COMMAND register address

3 A0 1 0 1 0 0 0 0 0 Data of the COMMAND register
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Writing the 3 bytes in Table 22 to STCF04 puts it into Idle mode. This can be skipped if it is 
already in Idle mode.

Writing the following 3 bytes to the STCF04 activates the auxiliary LED for the desired time.

Table 20. COMMAND register data for the AUX_LED

CMD_REG

PWR_ON FLASH_ON TCH_ON NTC_ON TCHV_H CHRG MONTR N/A

1 0 0 0 0 0 0 0

MSB LSB

Table 21. AUX_LED register data

AUX_LED

AUXI_3 AUXI_2 AUXI_1 AUXI_0 AUXT_3 AUXT_2 AUXT_1 AUXT_0

0 0 1 0 0 1 0 1

MSB LSB

Table 22. I²C data packet for activating Idle mode

Byte Hex Binary Comment

1 60 0 1 1 0 0 0 0 0 Device address + R/W bit

2 00 0 0 0 0 0 0 0 0 COMMAND register address

3 80 1 0 0 0 0 0 0 0 Data of the COMMAND register

Table 23. I²C data packet for activating the AUX_LED

Byte Hex Binary Comment

1 60 0 1 1 0 0 0 0 0 Device address + R/W bit

2 02 0 0 0 0 0 0 1 0 Auxiliary LED register address

3 25 0 0 1 0 0 1 0 1 Data of the Auxiliary LED register
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11 Revision history

Table 24. Document revision history

Date Revision Changes

27-Aug-2010 1 Initial release.

13-Feb-2012 2
Modified title in cover page.
Removed references to part number STCS44.



AN3223

Doc ID 17553 Rev 2 29/29

 

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2012 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - 
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com


	Figure 1. Picture of the demonstration board and the external transistor with TDK EDLC
	1 Schematic description
	1.1 Application schematic with external transistor
	Figure 2. Typical application schematic


	2 Selection of external components
	2.1 Input and output capacitor selection
	2.2 Inductor selection
	2.3 LED selection
	2.4 NTC and RX resistor selection
	Table 1. Recommended components


	3 PCB design
	3.1 PCB design rules
	3.2 PCB layout
	3.2.1 An example of the 3-layer PCB with the external transistor STL8NH3LL
	Figure 3. Top layer
	Figure 4. Middle layer 1
	Figure 5. Bottom layer
	Figure 6. Top overlay



	4 Internal registers
	4.1 Accessing the internal registers
	Table 2. Accessibility of internal registers


	5 Operation modes
	5.1 Shutdown mode
	Table 3. COMMAND register data for entering Shutdown mode

	5.2 Monitoring mode
	Table 4. VDCTHRESHOLD voltage setup
	Table 5. COMMAND register data for entering Monitoring mode

	5.3 Idle mode
	Table 6. COMMAND register data for entering Idle mode

	5.4 NTC feature
	Table 7. COMMAND register data for activation of the NTC feature
	Table 8. NTC feature possibilities

	5.5 Torch mode
	Table 9. COMMAND register data for entering Torch mode

	5.6 Flash mode
	Table 10. COMMAND register data for entering Flash mode
	Figure 7. Splitting the FLASH pulse into several shorter pulses
	Figure 8. Burst of flashes with insufficient energy in the super-capacitor


	6 The STATUS register and the ATN pin
	Table 11. STATUS register bits
	Table 12. Effect of the STATUS register bits on the operation of the device

	7 READY pin
	7.1 Function of the READY pin in Monitoring mode and Torch mode (fixed)
	Figure 9. READY pin behavior in Monitoring mode and Torch mode (fixed)

	7.2 Function of the READY pin in Flash mode
	Figure 10. READY pin behavior in Flash mode

	7.3 Function of the READY pin in Torch mode (optimized)
	Figure 11. READY pin behavior in Torch mode optimized


	8 The light sensor
	Figure 12. Optional light sensor feature

	9 Reading and writing to the STCF04 registers through the I·C bus
	9.1 Writing to a single register
	Figure 13. Writing to a single register

	9.2 Writing to multiple registers with incremental addressing
	Figure 14. Writing to multiple register

	9.3 Reading from a single register
	Figure 15. Reading from a single register

	9.4 Reading from multiple registers with incremental addressing
	Figure 16. Reading from multiple registers


	10 Examples of register setup for each mode
	10.1 Example 1: 10 A FLASH with 30 ms duration
	Table 13. COMMAND register data for entering Flash mode
	Table 14. FLASH register data
	Table 15. I·C data packet for activation of Flash mode

	10.2 Example 2: 60 mA Torch with 10 s duration
	Table 16. COMMAND register data for entering Torch mode
	Table 17. TORCH register data
	Table 18. I·C data packet for setting the TORCH register
	Table 19. I·C data packet for setting the COMMAND register

	10.3 Example 3: An Auxiliary LED running at 10 mA for 500 ms
	Table 20. COMMAND register data for the AUX_LED
	Table 21. AUX_LED register data
	Table 22. I·C data packet for activating Idle mode
	Table 23. I·C data packet for activating the AUX_LED


	11 Revision history
	Table 24. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


