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6-CHANNEL LED DRIVER AND GPIO CONTROLLER

B FEATURES

- Power supply range : 2.5V~5.5V

- 6 multifunctional I10s, capable of LED driving
(current-source dimming) or GPIO

- 256 steps linear dimming in LED mode ¥)

= Any 10O can be configured as an input or an
output independently

- Interrupt function, 8us deglitch, active low

- Standard I°C interface, 4 programmable device
addresses

= 1.8V/3.3V logic input (SDA, SCL, RSTN, 10)

+ Shutdown function, active low

- Support 2 intelligent breathing mode: blinking and
fading, breathing time is adjustable

- Pb-free Packages, QFN3x3-20L
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B APPLICATIONS

« Cell Phone - Speakers

= Other Consumer electronics

B DESCRIPTION

HTR3306 is a 6 multifunctional LED driver and GPIO
controller with 2.5V~5.5V power supply. Any of the 10 10s
can be configured as LED mode or GPIO mode. Meanwhile,
any GPIO can be configured as an input or an output
independently.

After power on, all the 6 10s are configured as GPIO output
as default, and their default states are decided by ADO and
AD1. When the 10s are configured as inputs, they are
continuously monitored for state changes with 8us deglitch.
State changes are indicated at the INTN output. Once the
GPIO state are read through the I°C interface, the INTN
output is cleared.

When the 10s are configured as LED mode, the LED
driver’s current, divided by 256 steps linear dimming, can
be set between O~luax by I°C interface. The default
maximum current (Iuax) is 37mA, and luax can be changed
in GIoCTL register.

HTR3306 supports breathing function to implement
different lighting effects in a much easier way with two
modes: blinking mode and fading mode.

HTR3306 is available in QFN3x3-20L package.
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PAUAIZAA B L2560 AT 21 . BRIAER K
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HTR3306 % #rbreathingZhfi , 1 H SZHAT %Az
B NE S, HA R A blinking 15 =X Al
fadingfizt..
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B ORDERING INFORMATION

Part Number Package Type Marking Operatmg;’negn;perature Shipping Package / MOQ
QFN3x3-20L HTR3306 A ar Tape and Reel (R)
HTR3306SQER (SQE) VYYMAAB! 40°C~85°C 5000PCS
Part Number
HTR3306 SQE R
L Shipping Package
» Package Type
» Part Number
Production Tracking Code
Yy Mm AA B
\—> Random Code
» Lot Number
» Date Code - Month
» Internal Code
L YYYMAAB is production tracking code
Copyright©2022, Heroic Technology -2- 5/2022 - V1.0
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B TYPICAL APPLICATION
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Once the LED anode is pulled to VCC, AD1 and ADO
terminals must be pulled to VCC to ensure that the default
value of GPIO after POWER ON is High or Hi-Z so that the
LEDs are not working unexpectedly. The default value of
GPIO after POWER ON is decided by AD1 and ADO
terminals (see table 1).

X LED ¥ FH % #: VCC I}, 75 5385 v 1)
AD1/ADO#%VCC, fifRGPIOH] _EHERIARE
N EGE L, MWIMTLED A &AM TAE . GPIOK]
[ HERVCIRES tHAD1/ADO H o, Bk
BRI
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B TERMINAL CONFIGURATION

a1 O
OO0 000 o
n < zz z
o1 IO 1001 IN~1 1©]
@ =S
SbA |11 1 115] GND
_ 2
vee [27] ¢ | 114] NC
,,,,, | I
GND 377 | EP | [13] ne
,,,,, | T
INTN [ 4} ! | [12| OUT5/PO_1
RSTN [5 1 | | [11| ouTa/P0_0
o il Il for! 1S}
29 NY
<Faad
°Sf P
> 2 DO 2
O O 0 O
B TERMINAL FUNCTION
Terminal No. Name Description
1 SDA I2C serial data. I2CE#
2 VCC Power supply. FHLIE i A ;.
3,15 GND Ground. s
Interrupt output pin, open-drain, need external pull-up resistor; active

4 INTN low.

b, RS, AN ER R (AR

Hardware reset pin, active low; internal 100 kQ (typical) pull-down

5 RSTN resistor.

WEPEE AL, ROVEAL; AR FH100 kQ CHANMED HIFH

12C device address, connect to VCC or GND, and control the default

6 AD1 state of GPIO (see table 1)

12CEsE %, $VCCEGND, FHiEGPIORE (WED .
GPI10O mode default, input or output (push-pull), the state after power on
is decided by AD1 and ADO terminals. Can be configured as LED mode.
7~10 P10-P13 Support intelligence breathing mode.

OUTO~OUTS | wpi\ GPIOKER, Attt CHEZEH) b iuBRULRAS B ADLA
ADOWE . Al E ALEDREA . SCHFR RERFIR 2.

GPIO mode default, input or output (open-drain (default) or push-pull),
the state after power on is decided by AD1 and ADO terminals. Can be
configured as LED mode. Can be configured as LED mode. Support
11~12 P0_0~P0_1 intelligence breathing mode.

OUT4-OUTS | sriiGPIomist, WAt R (BRI siffeingsi , k-
HERVCIRAS HIADLAADO MR E -« W] e B OYLEDRE . SCHRFR RERTIN

i,
13~14, 16~18 NC No connection. N # iz
19 ADO I2C device address, connect to VCC or GND, and control the default

Copyright©2022, Heroic Technology -4- 5/2022 - V1.0
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state of GPIOs (see table 1)

1PCEfF bR, $#VCCEGND, JHF#EGPIORE (WKL .
20 SCL 12C serial clock. I2CH}4f
EP NC Connect to the system ground for better thermal performance. 3.
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2
PARAMETER Symbol MIN TYP MAX UNIT
Power supply voltage for VCC VCC -0.3 6 \%
Voltage at SCL, SDA, ADO, AD1, INTN,
RSTN, OUTO~OUT9 Vio 03 vee v
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature TA -25 85 C
Junction Temperature Ty 150 C
Storage Temperature Tste -65 150 C
ESD (HBM) +2 kv
® Main Electrical Characteristics
Condition: Ta = 25°C, VCC = 3.6V, unless otherwise specified
PARAMETER | Symbol | CONDITION | MIN | TYP | MAX | UNIT
Supply voltage and current
Power supply voltage for VCC VCC 25 5.5 \%
Shutdown current Isp RSTN=GND 0.1 uA
LED Driver
Max current of LED drive Imax COﬂfIgUI‘e'E')J:iIﬂX Reg. as 37 mA
Dropout voltage on low 6 ports _
(OUTO~OUTS) Vdrop1 lout= 20mA 60 mV
Digital pin output
_ _ VCC-
Vce=2.5V, lsource=10mA 170 mV
High-level output voltage _ _ VCC-
(OUT0-OUTY) VoH Vcec=3.6V, Isource=20mA 250 mV
- _ VCC-
Vce=5V, Isource=20mA 200 mV
Vce=2.5V, lsink=10mA 90 mVv
Low-level output voltage _ _
(OUTO~OUTI) VoL Vce=3.6V, Isink =20mA 70 mV
Vce=5V, Isink =20mA 60 mV
Vce=2.5V, Isink =6mA 150 mV
:-,\?m)e"e' output voltage (SDA, |, Vee=3.6V, lsk=6mA 100 mv
Vce=5V, Isink =6mA 75 mV
Digital pin input
High-level input voltage Vin SCL, SDA, RSTN, ADO, AD1, 1.4 \Y
Low-level input voltage Vie OUTO~OUTS 0.4 \Y
Input Current I SCL, SDA, RSTN, ADO, AD1, -0.2 +0.2 UuA
Input Capacitance Ci OUTO~OUTS5, Vi = VCC or GND 3 pF
Internal pull-low resistor in Internal pull-low resistor in
RSTN PIN RrsN RSTN PIN 100k Q
Pulse width that RSTN _
PIN can filter tsp_RrsTN RSTN=VCC 10 us

1 Depending on parts and PCB layout, characteristics may be changed.

2 Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.
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® [2C Control Port

PARAMETER Symbol MIN TYP MAX UNIT
Serial-Clock frequency fscL 400 kHz
Bus free time between a STOP and a START condition tsuF 13 us
Hold time (repeated) START condition. After this period, the first 0.6
clock pulse is generated. thisTA) us
Setup time for a repeated START condition tsu(sTA) 0.6 us
Setup Time for SCL to STOP condition tsu(sTo) 0.6 us
Data hold time th(pAT) 0 0.9 us
Setup Time, SDA to SCL tsu(DAT) 100 ns
Required Pulse Duration, SCL HIGH tHiGH 0.7 us
Required Pulse Duration, SCL LOW tLow 1.3 us
Rise Time, SCL and SDA Tr 300 ns
Fall Time, SCL and SDA Tt 300 ns

SDA

/

I

scL | T 1 TN
I I 1 thsTaje >

L1 L—_1

STA

thoan > thich <>

tr  tsupan
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B APPLICATION INFORMATION

HTR3306 is a 6 multifunctional LED driver and GPIO
controller with 2.5V~5.5V power supply. Any of the 6 IOs can
be configured as LED mode or GPIO mode. Meanwhile, any
GPIO can be configured as an input or an output independently.

After power on, all the 6 10s are configured as GPIO output
as default, and their default states are decided by ADO and
ADI1. When the IOs are configured as inputs, they are
continuously monitored for state changes with 8us deglitch.
State changes are indicated at the INTN output. Once the
GPIO state are read through the 1>C interface, the INTN
output is cleared.

When the 1Os are configured as LED mode, the LED driver’s
current, divided by 256 steps linear dimming, can be set
between 0~Imax by I?C interface. The default maximum
current (Imax) is 37mA, and Imax can be changed in GloCTL
register.

HTR3306 supports breathing function to implement different
lighting effects in an much easier way with two modes:
blinking mode and fading mode.

1 Power On

Once HTR3306 is powered on, at least a 100us delay is
required before RSTN is pulled high. After RSTN is high, at
least a 5ms delaty is required before I>’C communication. The
recommended power on sequence is as below.

HTR3306& —#KI2CH: 1. 6 BXIFIRAT &
65T R GPIO #=Hil#%, BAS 6
GPIO¥ [, Hrfpgnl i@t g 4R E N LED
K. £ GPIO #ixF, H—# GPIO
AJ U B A N B

G, 6/M0% L E BN A GPIO
H, BRUCIRSRIEADOMADTI R E. ARl E
T NKION DR s i RS2 e, A
A8 usiB RSN ], 1O KA1k HTINT N H
fene HGPIOARAIE L 1PCHe D Hk se AU,
INTNHi H B 5 B -

1O M BC B NLED#E A, m] BLdEIEI2C
F2 K LED IR B 2% 1 FE AL B AEO~lmax 2 1],
FEAT L LLZAE BR L2560 #E AT 26 . BRIA
BAHI (Ivax) N37TmA, HJ1E4 /72
1748 H MU maxo

HTR3306 3 Hibreathing ThRE, {3 HSZHAT
AT NR G, HA PRI A :blinking % 20
Flfading 55 .

WG, RSTNFL S A fR % %/100ns
MR . RSTNH G, 1PCIE{E AT 2/ HAF
FromsPA LI IE] . PAR 2 B .

VCC
>100us
RSTN —
>bms
|2C P>

Figure 1 Power On Timing

2  GPIO Output

After power on, all the 6 IOs are configured as GPIO output
as default, and the states are decided by ADO and AD1 (see
table 1 for detail). GPIO P1 (OUTO0/P1_0 ~ OUT3/P1_3)is
Push-Pull structure; the default of GPIO PO (OUT4/P0O 0 ~
OUTS5/P0_1) is Open-Drain structure and can be configured
as Push-Pull structure. Once in Open-Drain stucture, the
GPIO needs pull-up resistor.

FHJE, 10 B 10 2N GPIO #ixH
frHoRAS, HHUIRS @ AD1. ADO Ji
ITEE, B E T ANE 1. P1(OUTO/P1_0
~ OUT3/P1_3) % 14 Push-Pull &#); PO
(OUT4/P0_0 ~ OUT5/P0_1)3i 1 2R\ Open-
Drain £5#J, nli@ il B 4 /sl 5 A7 28 WoE N
Push-Pull 45#J. GPIO # &} Open-Drain 4
AL P <l we AN S
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Table1 Default State of IOs decided by AD1 and ADO terminals
o1 | a0 | PrOuaPL- | roouriro.-
GND GND 0 0
GND vCC 1 Hi-Z
vcC GND 0 0
vcC vVCC 1 Hi-Z

3 GPIO Input or Output Selection

The register In/Out_PO and In/Out_P1 can configure 1Os as
input or output. Each bit of the register is corresponding to
each IO, the bit set ‘1’ as input, ‘0’ as output. The default
value is ‘0’ as output.

4  GPIO Input

The state of GPIO can be read through I°C in the register
Input PO and Input P1. The GPIO support 1.8V logic input.

5 Interrupt Function

HTR3306 will monitor IO state once 10 is configured as
input GPIO, and GPIO interrupt function is enabled. The
change of input GPIO status (from high-level to low-level or
from low-level to high-level, with 8us internal deglitch) can
trigger a low state of INTN terminal. INTN is open-drain
output, active low, which needs external pull-up resistor.

When the GPIO input status (Input_PO, Input_P1) is read
through the I°C interface, the interrupt can be cleared. When
a certain GPIO port is configured to output mode, or the
interrupt enable is disabled, the change of its state will not
cause interrupt.

The interrupt caused by the change of PO status can only be
cleared by reading register Input_P0, and one caused by the
change of P1 status can only be cleared by reading register
Input_P1. Meawhile, the interrupt can also be cleared by

In/Out_PO A1 In/Out_P1 ¥ & ¥ 1 %A
HHUIRAS . FAEREE— Bit XM IHEA GPIO i
M, Zbit® 17 ARMARES, B ‘07 KK
RS . BUMEN 0, #HIRES.

i 12C 2 A 3 Input_Port0 AT Input_Port1
AJ %'j*cﬁéu AT GPIO i 2 4IRES . GPIO H3CHF
\VABCZ: =N

—H IO it & N GPIO #ii N, H. GPIO ik
TiRE A FH, HTR3306 # 4% 10 IR % . Fr N GPIO
RS B CHARAR = = 221K, 8us Z:413)
AP ZxfilZ INTN JBIEIHAR. INTN 2
H, RHESPAER, T ZEANE Eh AR .

Wit PPC # O GPIO i AR

(Input_PO A Input_P1) i, AJ LLIEER AT,
WHE—g GPIO NECE sk AR, sioe M I
T RE fE . RS AR A S 7= A

PO ARk = A b e, gl i s
Input_PO ZFf7#siEle; B P1 LIRfb A i
Lﬁ, HAGEIT I Input_P1 2947815 . S5,

AT 3E i A D) REIR R BT

IR G0 R
reset.
The interrupt sequence is as below.
8us deglitch
Po/P1 T
INTN |
SDA | s | 1 | 0 | 1 | 1 | 0 |AD1|ADO| 0 |ACK| Reg Input_P1 or Input_PO |ACKi s | 1 | 0 | 1 | 1 | 0 |ADl|ADO| 1 |ACK| Reg'"p“LZalr‘;" Rt |\1AC+Slop

Figure 2 Interrupt Sequence
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6 LED Mode

HTR3306 can be set as an co-anode current source LED
driver through reg 12h and 13h. LED driver’s Imax is
configured by GloCTL (ISEL) register, with 4 different
levels. The default Iyax is 37mA.

Each IO can also carry out 256 step linear dimming through
DIMx register, see table 2.

The Dropout performance of all the 6 LED Ports is
optimized, so that they are capable of driving LED
backlights.

HTR3306 i@ 12H 1 13H ZFfF8%i%
BONILHER A LED REh8% . SRS HL L AR Bk
i (wax) A 37mA (8LEY)  JErlE i a7 /7 2%
GloCTL (ISEL) ¥ &, 4 4 #4.

&—% LED 0] LUE DIM ZF 47881047
256 LLPEDE, W 2.

6 MIKANEE 1 T itk 7EBRE) LED Bt
A S B L

Table2 256 LED dimming

DIMx bit DIMMING

7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 OFF
0 0 0 0 0 0 0 1 1/255 X Imax
0 0 0 0 0 0 1 0 2/255 X Imax
1 1 1 1 1 1 0 1 253/255 X Imax

1 1 1 1 1 1 0 254/255 X Imax
1 1 1 1 1 1 1 1 255/255 X Imax

7 I*C Communication

The HTR3306 device has a bidirectional I2C interface that is
compatible with the Inter IC (I*C) bus protocol and supports
both 100-kHz and 400-kHz data transfer rates. This is a
slave-only device that does not support a multi-master bus
environment or wait-state insertion.

The 12C bus employs two signals, SDA (data) and SCL
(clock), to communicate between integrated circuits in a
system using serial data transmission. The address and data
8-bit bytes are transferred most-significant bit (MSB) first. In
addition, each byte transferred on the bus is acknowledged
by the receiving device with an acknowledge bit. Each
transfer operation begins with the master device driving a
start condition on the bus and ends with the master device
driving a stop condition on the bus. The bus uses transitions
on the data terminal (SDA) while the clock is at logic high to
indicate start and stop conditions. A high-to-low transition on
SDA indicates a start, and a low-to-high transition indicates a
stop. Normal data-bit transitions must occur within the low
time of the clock period.

The master generates the 7-bit slave address and the
read/write (R/W) bit to open communication with another
device and then waits for an acknowledge condition. The
device holds SDA low during the acknowledge clock period
to indicate acknowledgment. When this occurs, the master
transmits the next byte of the sequence. Each device is
addressed by a unique 7-bit slave address plus R/W bit (1
byte). All compatible devices share the same signals via a bi-
directional bus using a wired-AND connection.

Use external pull-up resistors for the SDA and SCL signals to
set the logic-high level for the bus.

HTR3306 12CH% 1 SR XU, 4%
HPRPCELMIGHEA, JF3FF100 kHzA1400
KHZE R (S i 2 . e — DB, AN
2 NS EIAE, SRR T RO

PCRLHAMANEST, SDA (B M
SCL (1), 1ERZEH s 1F 2 R I 3 474
AR BEAT IS . kAN Al 80 5 1 S A%
i A AL (MSB). BEAh, gk FA&H
BN O S AL (ACKD #EAT 7
o BEMEHERAE N RS IR LK ERE 3D
AR, JF LB IR B B Lk I 1R 2 A
ZER . I pRAL TR A R T, S E A
fa2%im (SDA) _EMIHORTR R A sh A 5%
. SDA LM RREAR RIS, KB
BATRIF Ao I BB A e b ZBAE IR B
iR &4

FEHVERRT AL AHLHAE RIS (RIW)
fir, VTIPS 55— A& fil s, AR5 S50
WA TERCEI P IA, & fRFFSDA
i, DMERBA. HRAERXFELN, Tk
BFFIRT AT BN E— TR
HLLHEIN ERWAL (1°7755) . BT A Fe e il
IR S 2L AE R

SDARISCLFREIL A - b LR E 2 0
FiHL T
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r

8- Bit Data for 8- Bit Data for

DA | . R/
S| _:‘—I 7-Bit Slave Address W A | 8-Bit Register Address (N) | A Register (N) Register (N+1)

I

[l7]e]5]|a]|3|2]|1]0 716|5|4|3|2|1]0 7|16|5(|4]3|2|1]0 716|5|4|3|2|1]0

NN R N N AR A

Figure 3 Typical 12C Sequence

Stant
Condmon Ac:knuwledga Admowledge Aumwledge
h@@@@@@w@ @@9@@90@”‘@@@@@@@@@
12C m and Regislﬂt Dara Byte Cof::hpm
Figure 4 12C Writing
Repeat Start
Start Condition Not
Gondlhun ga hcknowledge
m @@w@@@@@ @@ @@ @@w @@@
12C Device Mdress and Regtslef 12C Device Address and Data By‘te Stop
Read/Write Bit Read/Write Bit Condition
Figure 5 I°C Reading
8  Device Address
The device address of HTR3306 can be set by AD1 and ADO HTR3306 # {4l 5/ AD1. ADO #
terminals, see as below. B, I,
Table3 Device Address
1 0 1 1 0 ADI1 ADO | R'W
9 Reset Function
There are 3 different ways of reset the registers of HTR3306 HTR3306 (RF=FhEArmi=: = b,
into default value: Re-poweron, hardware reset and software (CECS SRR LY@ =K DAY 1 =K VA S ey i e
reset. WEMRBRIME.
Hardware Reset MBS
Hardware reset timing is as below. AN .
<10us tLw>20us
RSTN \ \ /
] | trr
' ' -
HTR3316 ) Reset Reset to
Status Working ese Default

Figure 6 Hardware Reset Timing
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1.

Table4 Hardware Reset Parameter

Parameter Condition min typ max unit
tw Reset pulse low level width | VCC=2.4V~5.5V, T=-40'C~125C 20 us
trRR Reset recovery time 1 us

NOTE:

An internal deglitch is integrated to avoid unexpected
reset caused by interference on RSTN terminal.

After reset, all registers resume to default. The interrupt
(INTN) is cleared and pulled up by external pull-up
resistor.

During a valid reset when low level of RSTN is longer
than 20us, any unexpected interference with high-level of
less than 10ns will be filtered.

Software Reset

Software reset is also available for HTR3306. Writing 00h to
the register 7Fh will trigger a reset. After the software reset
command is sent through the I?C interface, it takes at least
Ims to acknowledge the next I’C command.

10

Breathing Function

Breathing function is integrated in HTR3306 to implement

different lighting effects in an much easier way. OUT0~OUTS

supprts breathing function, and Two different modes can be
selected in this function: blinking and fading.

10.1 Blinking mode

In blinking mode, HTR3306 will blink the LED to breath
automaticlly. The following steps shows how to set the
blinking mode.

1)

()

3)

(4)

Set OUTx into LED mode (register 12h, 13h), enable
breathing function (register 14h), and select blinking
mode (register 04h, 05h);

Configure timing paramter, including the delay time
before starting blinking (register 17h~1Ch), the fade in
and out time (reg 15h), On and off time (reg 16h);

Enable the bit GO in reg 11h to starting blinking
automatically;

The blinking can be exit by disabling blinking function
(reg 14h) or set the corresponding channel into fading
mode (reg 04h, 05h). The former will exit blinking mode
immediatetly, and the latter will exit blinking mode after
finishing the current blinking period.

R

1. fEEEAL S| (RSTN) N & T B FHsh i,
PLiEE e RSTN 5] #4158+ 0 3% fid &
Reset.

2. Bfifa, FABWERBIRE. FWR
A& (NTN) BFFr, oM b A PR
EUA=TS

3. EEARKT KRS HARE], B sl F A
BRIER, /NT 10ns [ & Kok i e i o

HTR3306 [FIAT ZHRFRE i, nlid
[2C BN EfE%: 7TFh S5¥dE 00h. @id 12C
HLORERHEEN LR, BOFHE 1ms )5,
HTR3306 A A& F— 12C 4

HTR3306 E.f5 Breathing Ihifit, {#iH:5cH]
T3 NE S . OUTO~OUTS X #F
breathing Lifg, %Mae A MM, 2002
blinking 15zt il Fading izt

7£ blinking 130 F, HTR3306 £ [ 3 LK
ARPIROIR ZS IR LED . &7] LB BLF 2B 5%
& blinking #5X.

(1)

)

©)

(4)

W E OUTx kA LED #5230 (27 147 2% 12h.
13h), AR IhRe (A7 5% 14h), &
# blinking 1= (37 /7 4% 04h. 05h);

Hie B AH OGRS (8] S8, QS IR TN R T

[ ZE IR B 8] (27 77-4% 17h~1Ch), SR A%

HH S E] (75 4725 15h), On/ off it [A] (reg

16h);

ffifit reg 11h H11f1 GO iz, LED JF4f

H B I AR,

5% blinking T (reg 14h), B & #H

N TE A fading #E3(reg 04h, 05h),

AR H blinking 3K AT # 7 SZRLR H,
JE T B CSET blinking IR

o
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10.2 Fading mode

In fading mode, writing 1 in the corresponding bit of reg 02h
and 03h means fading in and remaining bright for the LED
channel, writing 0 in the corresponding bit of reg 02h and 03h
means fading out and remaining dark for the LED channel.
The following steps shows how to set the fading mode.

(1) Set OUTx into LED mode (register 12h, 13h), enable
breathing function (register 14h), and select fading mode
(register 04h, 05h);

(2) Configure timing paramter, including the fade in and out
time (reg 15h);

(3) Control the conresponding bit of reg 02h and 03h to start
fading in or fading out; a writing of any bit of reg 02h and
03h will result a fading in or fading out of all channels
(OUTO0~OUTS);

(4) The fading can be exit by disabling breathing function
(reg 14h).

7£ fading #3F, reg 02h A1 03h Xf B
5 1 W% LED @& # e (Fadingin) Ff0&
FF32H, reg 02h 1 03h X M5 0 Nji% LED
EIEWHIRE T (fading out) FHREFH K. AT
DU DL P IR fading 5230,

(1) % & OUTx AN LED B (%77 2% 12h.
13h), JFJa IR IhAE (P A7 Ay 14h), %
#% fading (77 /7 4% 04h. 05h);

(2) M B AHKKS A 25, BFERNIR H
[B] (37 17 #% 15h);

(3) =i reg02h, 03h FAHIRAL, FFURHTI
BTG 5 H A R bit A0 & R
fif @ E (OUTO~OUTS) ) — Kk
Fading in 8¢ Fading out

(4) %M fading Zhg(reg 14h), AIEHN
#k(reg 04h, 05h).
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11 Register Map

Table5 Register Map

Register R/W Name Function Default Value
Address
Input state of PO (OUT4/P0O_0 ~ OUT5/P0_1) Determined by OUT4/P0_0
00h R Input_PO terminals ~ OUT5/PO_1
Input state of P1 (OUT0/P1_0 ~ OUT3/P1_3) Determined by OUTO0/P1_0
0th R Input_P1 terminals ~OUT3/P1_3
Output state of PO(OUT4/P0_0 ~ OUT5/P0_1)
terminals
02h R/W Output_P0O see table 1
Or Control fade in or out in fading mode for
OUT4~0UT5
Output state of P1(OUTO0/P1_0 ~ OUT3/P1_3)
terminals
03h R/W Output_P1 see table 1
Or Control fade in or out in fading mode for
OUTO~OUT3
Configure PO(OUT4/P0_0 ~ OUT5/P0_1) as
input or output
04h R/W In/Out_PO 00h
Or configure OUT4~0UTS5 in blinking or fading
mode
Configure P1(OUTO0/P1_0 ~ OUT3/P1_3) as
input or output
05h R/W In/Out_P1 00h
Or configure OUTO0~OUTS3 in blinking or fading
mode
Enable interrupt function of PO(OUT4/P0_0 ~
06h RIW Int_P0 OUT5/P0_1) terminals 00h
Enable interrupt function of P1(OUTO0/P1_0 ~
07h RIW Int_P1 OUT3/P1_3) terminals 00h
11h R/W GloCTL Configure PO output structure, and global Imax 00h
12h RIW PO_Mode EgBﬁg:JE;ePFl’g(gg('jr:/PO_O ~OUT5/P0_1) as EFh
13h RIW P1_Mode EI(E)BﬂgrurGePTé(SuL)gg/PLO ~OUT3/P1_3) as FEh
14h R/W Breath_EN Enable breathing function for OUTO~OUT5 00h
15h RIW Fade Time Configure Fade in and fade out time for 00h
- breathing function
16h R/W On_Off_Time Configure On and off time in blinking mode 00h
Configure delay time before start blinking in
17h RW OUTO_Delay blinking mode for OUTO 00h
Configure delay time before start blinking in
18h RW OUT1_Delay blinking mode for OUT1 00h
Configure delay time before start blinking in
19h RW OUT2_Delay blinking mode for OUT2 00h
Configure delay time before start blinking in
TAR RIW OUT3_Delay blinking mode for OUT3 00h
Configure delay time before start blinking in
18h RIW OUT4_Delay blinking mode for OUT4 00h
Configure delay time before start blinking in
1ch RIW OUTS_Delay blinking mode for OUT5 00h
20h w DIMO Diming control of OUTO terminal 00h
21h w DIM1 Diming control of OUT1 terminal 00h
22h w DIM2 Diming control of OUT2 terminal 00h
23h w DIM3 Diming control of OUT3 terminal 00h
24h w DIM4 Diming control of OUT4 terminal 00h
25h w DIM5 Diming control of OUTS terminal 00h
7Fh w Reset Software reset 00h
other - - Reserved. Do not write -
Copyright©2022, Heroic Technology -14- 5/2022 - V1.0
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Register Address: 00h, Input_PO, Input state of PO terminals (default value is determined by each

GPIO status)
Bit Label Default | Description
7:2 Bit7~bit6, reserved
1 Input_PO_1 | x The current logic status of PO_1 terminals: O-low level; 1-high level
OUTS5 i 5| I 4 T8RS . 0K - F
0 Input_PO_0 | x The current logic status of PO_0 terminals: O-low level; 1-high level
OUT4 3y H 5 RS AT ZHRES . O-RFLTF; 1-mrfF

Register Address: 01h, Input_P1, Input state of P1 terminals (default value is determined by each

GPIO status)
Bit Label Default | Description
7:4 Bit7~bit4, reserved
3 Input_P1_3 | x The current logic status of P1_3 terminals: O-low level; 1-high level
P1_3 3 F 5 AR A HRES . O(RHF; 1-md P
2 Input_P1_2 | x The current logic status of P1_2 terminals: O-low level; 1-high level
P1_2 3 F 5 AR A HRES . ORAF; 1w F
1 Input_P1_1 | x The current logic status of P1_1 terminals: O-low level; 1-high level
PA_1 3 F SRS A HRES . ORAF; 1-maF
0 Input_P1_0 | x The current logic status of P1_0 terminals: O-low level; 1-high level
OUTO i 15| I 4TI HIRE . O-(KHLP; - P

Registers 00h,01h reflect the logic status of the GPIO

A% (00h, 01h) AL GPIOH

terminals, regardless of whether the pin is defined as an input METHB RS, A% GPIO D& E N
or an output. They can only be read but not written by I1>°C ORISR S

interface. The default value of the two registers are
determined by the externally applied logic level.

Bits 1 to 0 of register 00h correspond to the input status of
PO _1to PO_0 terminals, bits 3 to 0 of 01h correspond to the
input status of P1_3 to P1_0 terminals.

1E; SEAETCR. HERAE MR 5] T
E o

HAEAL 00h 55 1 B 0 SRR R
PO_1~ PO_0 HI%AIRZAS, 01h HIZ8 3 225 0
KRR P1_3~P1_0 I NIRAS .

Register Address: 02h, Output_P0, Output state of PO(OUT4/P0_0~OUT5/P0_1) terminals Or
Control fade in or out in fading mode for OUT4~0OUTS5 (default Refer to Table1)

Bit Label Default Description
7:2 - Bit7~bit6, reserved
1 Output_OUT see Table1 Set the output status of OUT5/P0_1 terminals. O-low level; 1-high level;
° Control fade in or out in fading mode for OUT5: 1->0-fading out; 0->1-fading in
WHE OUTS/PO_1 uig H 51 I il . O-Fan IR~ 1-fari s o~
1 fading ] OUTS [l oA 1->0-Wil: 0->1-%i5%
0 Output_OUT see Table1 Set the output status of OUT5/P0_0 terminals. 0-low level; 1-high level
4 Control fade in or out in fading mode for OUT4: 1->0-fading out; 0->1-fading in
B OUTS/PO_O iy I 51 i thiAf . O-4ay AP -t el
1 fading B FEH] OUTA (i oA . 1->0-8il: 0->1-%i5%
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Register Address: 03h, Output_P1, Output state of P1(OUT0/P1_0~OUT3/P1_3) terminals Or
Control fade in or out in fading mode for OUT0~OUT3 (default Refer to Table1)

Bit Label Default Description
7:4 - - Bit7~bit4, reserved
3 Output_OUT see Table1 Set the output status of OUT3/P1_3 terminals. 0-low level; 1-high level
3

Control fade in or out in fading mode for OUT3: 1->0-fading out; 0->1-fading in
B OUT3/P1_3 i 15| It - O-fi AR 1-Farth e P

7t fading B fz 1] OUT3 ¥ sa i : 1->0-#iliE: 0->1-#5c

2 2Output_OUT see Table1 Set the output status of OUT2/P1_2 terminals. 0-low level; 1-high level

Control fade in or out in fading mode for OUT2: 1->0-fading out; 0->1-fading in
BUE OUT2/P1_2 i O 5| A HH . Otk re-F; -4 mve-p
7£ fading #LA ] OUT2 HIMTSERISIG: 1->0-l%; 0->1-4i5

1 Output_OUT see Table1 Set the output status of OUT1/P1_1 terminals. 0-low level; 1-high level;

! Control fade in or out in fading mode for OUT1: 1->0-fading out; 0->1-fading in
WE OUTA/P1_1 I 51 BAar B . O-f U H s 1-% th v

7E fading #ASEH] OUTH IU¥IFE MG 1->0-%ilg; 0->1-#7e

0 Output_OUT | see Table1 Set the output status of OUTO/P1_0 terminals. 0-low level; 1-high level

0 Control fade in or out in fading mode for OUTO: 1->0-fading out; 0->1-fading in
B OUTO/PA_0 uifi 151 Wi tHAH . O-%ar AP 1-HaH T

7E fading #2214 OUTO IU¥IFo MG : 1->0-#ilg; 0->1-#7¢

Register Address: 04h, In/Out_P0, Configure PO(OUT4/P0_0~OUT5/P0_1) as input or output, Or
configure OUT4~0UTS5 in blinking or fading mode (default 00h)

Bit Label Default Description
7:2 - - Bit7~bit6, reserved
1 In/Out_OUT5 | 0 Configure OUT5/P0_1 terminals as input or output. 0-output; 1-input

Configure OUT5 in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode.

B OUTS/PO_1 i M A B . O-an kiAol 1-A At

E breathing TIAEF 2 N4 B OUT5 #E A blinking B fading #: =, 0-fading #=X; 1-blinking
i

0 In/Out_OUT4 | O Configure OUT4/P0_0 terminals as input or output. 0-output; 1-input

Configure OUT4 in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode.

W& OUT4/PO_O i I g NBlifir i o O-frhi it 1-4 A

£ breathing ThfEJT 2 4 B OUT4 #E A blinking B fading #i3{. 0-fading #i3X; 1-blinking
B

Register Address: 05h, In/Out_P1, Configure P1(OUTO0/P1_0~OUT3/P1_3) as input or output, Or
configure OUT0~OUT3 in blinking or fading mode (default 00h)

Bit Label Default Description
7:4 - - Bit7~bit4, reserved
3 In/Out_OUT3 | 0 Configure OUT3/P1_3 terminals as input or output. 0-output; 1-input

Configure OUT3 in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode

e OUT3/P1_3 s Iy NSl - O-f i BEals 1-f A e

£ breathing TSI 2 4 B OUT3 #E A blinking B fading #iX. 0-fading #i3X; 1-blinking
i

2 In/Out_OUT2 | 0 Configure OUT2/P1_2 terminals as input or output. 0-output; 1-input

Configure OUT2 in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode

Copyright©2022, Heroic Technology -16- 5/2022 - V1.0
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B OUT2/P1_2 i I S NBldar o O-far At 14 A

7t breathing TfE I I & OUT2 3 blinking 8% fading #3X. 0-fading #=X; 1-blinking
50

1 In/Out_OUT1 | O Configure OUT1/P1_1 terminals as input or output. 0-output; 1-input

Configure OUT1 in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode.

WHE OUT1/PA_1 s LU B . - ARl 1-4 A

£ breathing ThfEJT 5 5 B OUT1 #E A blinking B, fading #5. 0-fading #i3X; 1-blinking
i

0 In/Out_OUTO | 0 Configure OUTO/P1_0 terminals as input or output. 0-output; 1-input

Configure OUTO in blinking or fading mode if breathing function is enabled. 0-fading mode;
1-blinking mode.

¥ & OUTO/P1_0 i MM AN . O-fitH AR 1-F A
7t breathing TE I I & OUTO 3 blinking 8% fading #3. 0-fading #=X; 1-blinking
(5

Register Address: 06h, Int_P0, Enable interrupt function of PO(OUT4/P0_0~OUT5/P0_1) terminals
(default 00h)

Bit Label Default Description
7:2 - - Bit7~bit6, reserved
1 Int_OUT5 0 Enable interrupt function of OUT5/P0_1 terminals. 0-enabled; 1-disabled
OUT5/PO_1 Hhiiffife. O-rhibrfife: 1-rhiWrAflige
1 Int_OUT4 0 Enable interrupt function of OUT4/P0_0 terminals. 0-enabled; 1-disabled

OUT4/PO_0 Il flifig. O-rFIi{iiAg; 1-F Wi A {fifg

Register Address: 07h, Int_P1, Enable interrupt function of PO(OUTO0/P1_0~OUT3/P1_3) terminals
(default 00h)

Bit Label Default Description
7:4 - - Bit7~bit4, reserved
3 Int_OUT3 0 Enable interrupt function of OUT3/P1_3 terminal. 0-enabled; 1-disabled
OUT3/P1_3 Hllifife. O-rhifiak; 1-rhibiAflige
2 Int_OUT2 0 Enable interrupt function of OUT2/P1_2 terminal. 0-enabled; 1-disabled
OUT2/P1_2 i fdiAE. O-FIifdifE: 1-H WA ifE
1 Int_OUT1 0 Enable interrupt function of OUT1/P1_1 terminal. 0-enabled; 1-disabled
OUT1/P1_1 Hhilifise. O-rhifdiak; 1-rhibiAflige
1 Int_OUTO 0 Enable interrupt function of OUTO0/P1_0 terminal. 0-enabled; 1-disabled

OUTO/P1_0 LIFhiiiffifi. O-rhiififit; 1-sh A fdife
Register Address: 11h, GloCTL, Configure PO output structure, and global IMAX (default 00h)

Bit Label Default Description
D7 GO 00 Writing 1 to start blinking in blinking mode
D6:D5 Reserved 00 Reserved, 00 only
D4 PO_Structure | 0 Configure PO (OUT4/P0_0~OUT5/P0_1) output structure. & PO M 4514

0: PO port is Open-Drain structure; PO 12y Open-Drain
1: PO port is Push-Pull structure; PO 124 Push-Pull 53

D3:D2 Reserved 00 Reserved, 00 only
D1:DO ISEL 00 Set the 256 step dimming range. & 256 i3l
00: O~Imax

01: O~( lwax X 3/4)
10: 0~( ImaxX2/4)

1: 0~( luax X 1/4)
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Register Address: 12h, PO_Mode, Configure PO(OUT4/P0_0~OUT5/P0_1) as LED or GPIO mode
(default FFh)

Bit Label Default Description

7:2 - - Bit7~Dbit6, reserved

1 OUT5_Mode | 1 Configure mode of OUT5/P0_1 terminal. & OUT5/P0_1 Jy LED ¢ GPIO #Hiz\
1: GPIO;
0: LED

0 OUT4_Mode | 1 Configure mode of OUT4/P0_0 terminal. Fit®E OUT4/P0_0 v LED &% GPIO =
1: GPIO;
0: LED

Register Address: 13h, P1_Mode, Configure P1(OUTO0/P1_0~OUT3/P1_3) as LED or GPIO mode
(default FFh)

Bit Label Default Description
74 - - Bit7~bit4, reserved
3 OUT3_Mode | 1 Configure mode of OUT3/P1_3 terminals. it & OUT3/P1_3 4 LED 5 GPIO s
1: GPIO;
0: LED
2 OUT2_Mode | 1 Configure mode of OUT2/P1_2 terminals. A& OUT2/P1_2 24 LED & GPIO #{
1: GPIO;
0: LED
1 OUT1_Mode | 1 Configure mode of OUT1/P1_1 terminals. At & OUT1/P1_1°4 LED 5 GPIO
1: GPIO;
0: LED
0 OUTO_Mode | 1 Configure mode of OUTO/P1_0 terminals. Fit & OUTO/P1_0 y LED =k GPIO #x{
1: GPIO;
0: LED
Register Address: 14h, Breath_EN, Enable breathing function for OUT0~OUT5 (default 00h)
Bit Label Default Description
7:6 - - Bit7~bit6, reserved
5 Breath_EN5 0 Enable breathing function for OUT5. 0: disable; 1: enable
{#f& OUT5 [1) breathing MIfg. 0: %M 1: JFH
4 Breath_EN4 0 Enable breathing function for OUT4. 0: disable; 1: enable
fifit OUT4 [ breathing Tifit. 0: %Ml; 1: JF/R
3 Breath_EN3 0 Enable breathing function for OUT3. 0: disable; 1: enable
£t OUT3 [ breathing Mfg. 0: %M 1: JFH
2 Breath_EN2 0 Enable breathing function for OUT2. 0: disable; 1: enable
fiifi& OUT2 [¥) breathing Zhfig. 0: XMl 1: FF
1 Breath_EN1 0 Enable breathing function for OUT1. 0: disable; 1: enable
f§if OUT1 ] breathing Thf. 0: %Hl; 1. JFH
0 Breath_ENO 0 Enable breathing function for OUTO. O: disable; 1: enable
fdifi& OUTO ¥ breathing Zhfig. 0: KMl 1: FFH
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Register Address: 15h, Fade_Time, Configure Fade in and fade out time for breathing function
(default 00h)

Bit Label Default Description

7:6 - - Bit7~Dbit6, reserved

5:3 Fade_out 000 Fade out time. i i) & &
000: Oms 001: 315ms
010: 630ms 011: 1260ms
100: 2520ms 101: 5040ms
110: Oms 111: Oms

2:0 Fade_in 000 Fade in time. #5115 &
000: Oms 001: 315ms
010: 630ms 011: 1260ms
100: 2520ms 101: 5040ms
110: Oms 111: Oms

Register Address: 16h, On_Off_Time, Configure On and off time in blinking mode (default 00h)

Bit Label Default Description

7:6 - - Bit7~bit6, reserved

5:3 Off_time 000 Set off time for blinking mode. Blinking # X T & i i 8]
000: Oms 001: 315ms
010: 630ms 011: 1260ms
100: 2520ms 101: 5040ms
110: 10080ms 111: 20160ms

2:0 On_time 000 Set on time for blinking mode. Blinking #55{ F ) # T2 1]
000: Oms 001: 315ms
010: 630ms 011: 1260ms
100: 2520ms 101: 5040ms
110: 10080ms 111: 20160ms

Register Address: 17h~1Ch, OUTx_Delay, Configure delay time before start blinking in blinking
mode for OUTx; 17h for OUTO, 18h for OUT1, ..., 1Ch for OUT5 (default 00h)

Bit Label Default Description
7:0 OUTx_Delay | 000 delay time before start blinking in blinking mode. Blinking 458 T 46 A 45 B O 4E 3R i) i)
00h: Oms 01h: 315ms
02h: 630ms 03h: 1260ms
110: 80325ms ‘ FFh: 80640ms
Register Address: 20h~2Fh, DIMx, 256 step dimming control register (default 00h)
Address | Name Default Description
2xh DIMx 00h Diming Control of OUTx, See Table 5 and table 2.
Register Address: 7Fh, Software reset register (default 00h)
Address | Name Default Description
7Fh Reset 00h Write 00h to generate a software reset. 5 00h JJ#EAT 415 .
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B PACKAGE OUTLINE

D Nd
D2
Pin20
o e
- I =
= & =2 -l 2
- -
Pins - — O —
00000 -
.
Top View Side View Bottom View
© =
i
=
Side View
Dimensions in Millimeters
Symbol
Min. NOM Max.
A 0.65 0.75 0.85
Al - 0.02 0.05
C 0.203REF
2.90 3.00 3.10
E 2.90 3.00 3.10
D2 1.45 1.50 1.55
E2 1.45 1.50 1.55
K 0.350 TYP.
b 0.15 0.20 0.25
bl 0.120 REF.
e 0.40 BSC
Ne 1.6 BSC
Nd 1.6 BSC
L 0.35 0.40 0.45
0.15 0.20 0.25
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IMPORTANT NOTICE
EE

Heroic Electronic Technology (Jiaxing) Co., Ltd (HT) reserves the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue any products or
services. Customers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete.

RIERE TR GEMD B ARAR (RUNFEFHT) REX 5 RS SORIRMEMBES. EIE. $Em. Bes Al
A, B SRR AR S AR SS IABUR o 28 A5 BRI AE P i SR ORI 49 2 015 B ek, BB B .

HT assumes no liability for applications assistance or customer product design. Customers are responsible for their
products and applications using HT components.

HT A R R 14 50 B R B B LA B 2 P 7 it BRI AR R T AN 2R B AR DA E

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a
failure of the HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.

HT 7= i R T in A= a4 i & S5 e MR s R S

The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its
use; nor for any infringement of patents or other rights of third parties which may result from its use.

ARSI AR OGS BRI TSR, (AHTIFAK AR BT, KA ] 58 1 LRI 3 =07 BORI 1R 35 #1 3 «

Following are URLs and contacts where you can obtain information or supports on any HT products and application
solutions:

TN A AT BAIB AR B B4 m (A SR AN R Ty 5

REETRE (X)) BREFRAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hohb: WA X TR A YE 83339 5 IRC R HARE =

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
Sales: 0573-82585539, sales@heroic.com.cn

Support: 0573-82586151, support@heroic.com.cn

Fax: 0573-82585078

Website: www.heroic.com.cn; wap.heroic.com.cn

Wechat MP: HEROIC_JX

B SR B 7 B AR, BEI SRIERHT 7 i 5 AR Bk
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