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36K LED PWMIRz/2%

36-CHANNEL LED PWM DRIVER

B FEATURES

* Input voltage range VCC: 2.5V to 5.5V
« 12C interface, automatic address increment
function
- Four selectable I°C addresses
* Internal soft reset register
* Modulate LED brightness with 256 steps PWM
- Each channel can be controlled independently
- Each channel can be scaled independently by 1,
1/2, 1/3 and 1/4
- PWM frequency selectable
- 3kHz (default)
- 22kHz
- Pb-free Packages, QFN44L-5x5

B APPLICATIONS
- Smart Speakers - Wireless Speakers
- Mobile phones and other hand-held devices for

LED display
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- LED in home appliances

B DESCRIPTION

HTR3236 is comprised of 36 constant current channels
each with independent PWM control, designed for driving
LEDs, PWM frequency can be 3kHz or 22kHz. The output
current of each channel can be set at up to 38mA (Max.) by
an external resistor and independently scaled by a factor of
1, 1/2, 1/3 and 1/4. The average LED current of each
channel can be changed in 256 steps by changing the PWM
duty cycle through an I2C interface.

The chip can be turned off by pulling the SDB pin low or by
using the software shutdown feature to reduce power
consumption.

HTR3236 is available in QFN-44L (5mmx5mm) packages.
It operates from 2.5V to 5.5V over the temperature range of
-40°C to +85°C.

B ORDERING INFORMATION

HTR3236/% —#36%LED PWMIEZ %%, PWM
A% AT [ 5 A 3kHzE 22kHzZ . 45— B8 5 K
Eﬁ%ﬁﬁftﬁﬁ%ﬁﬁﬁlﬁﬂREXTiﬂ** B‘i‘imsmA It
AT PHST RS ARY TT 0k o 45— BR P A I 12C B phps
%Uzw%ﬁﬁﬁ%ﬁiﬁﬁ

F ARt 1PCH: N XFHTR3236 11 17 2 £ 1%
il , 10 1Kt SDB PR B R A 15 B o] DTt
HERIFER
HTR3236fi Fl QFN-44L(5mmx5mm)&f3s, T

YEREAE2.5VEI5.5V, AI7E-40°C to +85°CL
1.

Part Number Package Type Marking Operatmg;egn;perature MOQ/Shipping Package
HTR3236 S Tape and Reel
HTR3236SQER QFN44L-5%5 UVWXYZ -40C~85C 5000PCS
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B TYPICAL APPLICATION

@ vce
veey 1 L e e -~ —
vce VO
1uE 0.1uF OUT1
L1 s
VDD AD OUT2
L Y
4.7kQ =
47K HTR3236 ouT3
° SDA o
Micro : XIZA\
Controller SCL
OouUT34
SDB X%‘\
100k GND 0ouUT35
il 3@4
Rexr R EXT OoUT36
1L 3.3kQ
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B TERMINAL CONFIGURATION

v R A
N ~
F F O < @ 2 0 0 E E
) Z O 29 o> >
8089;0:'(D><woo
@ IS FIRBESLBI
ouT3 | 1] s 1133 o0uTs4
ouT4 | 2 / | 132 | ouTss
outs [377 | 131] ouTs2
_____ [
oute | 4 | | | 130 | ouTat
ouT7 |51 | | 1729'| ouT30
oo EP i
ouTs | 6} | | 17287| ouT29
o [
out9 | 71 | 27| ouT2s
ouT10 | 8 1 | | 26| ouT2?
| o
ouT11 | | 1 725| ouT26
oD oo
ouT12 [10 1 | | [ 24| ouT25
ouT3 A} Lo | 123 out24
i'__l | T e Y Ity O e Y A It Y ) Y I
N OS] 0] O] I~ 0D Q) T Y
LTI T T e e
FEEEESEEE EE
i s R B B | o 22D D2
©O 00 D0O O 00 00O
B TERMINAL FUNCTION
Terminal No. Name Description
1~16 OUT3~0OUTI18 | Output channel 3~18 for LEDs. %t i#i&3~18
17,39 GND Ground.
18~35 OUT19~OUUT36 | Output channel 19~36 for LEDs. #iH!iBiE19~36
Shutdown the chip when pulled low. W& fr, KA L. 752100k
36 SDB TH AR, AAFFHLERVON SR FIGPIOE . v ks, PCihn]
X A AT A AT S HRAE
37 AD I2C address setting. PCa3{FHuhE £
38 VCC Power supply. FRUEHI A, $20.luF Al luF L5 21
Input terminal used to connect an external resistor. This regulates the
40 R EXT global output current. & — 1838 5 K H M InaxdZ 511, 7 Rexr
%Eﬂi”i@? IMAX = 633 X L2V
EXT
a1 SDA I2C serial data. PCI B, F542 FRIHIRH (4.7k) , 1.8V/33VRS
Py e
0 SCL I2C serial clock. PC¥#fs, 4k BRiHIFH (#i4.7k) , 1.8V/3.3VRES
Bye]{E A
43,44 OUT1, OUT2 Output channel 1, 2 for LEDs. % H il i 1~2
EP Expose}()ia”(lj“hermal Connect to GND. i
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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, SDB, OUT1 to OUT36 Vi -0.3 VCC+0.3 \Y,
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature TA -40 85 °C
Junction Temperature Ty -65 150 °C
Storage Temperature Tstc -65 150 °C
Package thermal resistance, junction to
ambient (4 layer standard test PCB based on 6ua 32.65 °C/W
JEDEC standard)
ESD (HBM) +8 kV
ESD (CDM) +1 kV

® Main Electrical Characteristics

Condition: Ta = 25°C, VCC = 3.6V, unless otherwise specified

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Power supply voltage for VCC VCC 25 55 \%
Maximum global output current Imax Vg;:jzi\g/)\g?_u::o%%v 38 mA
Output current lout Vour= Og\lszSBTz 3.3k, 23 mA
Headroom voltage VHR Rexr= 3.3kQ, lout= 20mA 0.4 0.6 \Y,
Quiescent power supply current lcc Rext= 3.3kQ 10 mA
Shutdown current Isp Vsps= 0V or software shutdown 1.7 5 UuA
0x4B= 0x00 29 kHz
PWM frequency of output four OxdB= 0x01 216 KHz
Output leakage current loz PWM=0, Vour= 5.5V 0.2 UuA
Thermal shutdown Tsp 160 °C
Thermal shutdown hysteresis Tsp_Hys 20 °C
Output voltage of R_EXT pin VEXT 1.2 \%
® Logic Electrical Characteristics (SDA, SCL, SDB)
PARAMETER Symbol CONDITION MIN TYP MAX UNIT
Logic “0” input voltage Vi Vee= 2.5V~5.5V 0.4 \Y,
Logic “1” input voltage ViH Vee= 2.5V~5.5V 1.4 \Y,
Logic “0” input current I Vinpur= 0V 5 nA
Logic “1” input current I Vineur= VCC 5 nA

' 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.

3 The recommended minimum value of Rexr is 2kQ, or it may cause a large current.

Copyright©2020, Jiaxing Heroic Technology Co., Ltd -4- 09/2020 - V0.5
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36-CHANNEL LED PWM DRIVER

® |2C Control Port

PARAMETER Symbol MIN TYP MAX UNIT
Serial-Clock frequency fsoL 400 kHz
Bus free time between a STOP and a START condition teur 1.3 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 tsusTo) 0.6 us
Data hold time th(DAT) 0 0.9 us
Setup Time, SDA to SCL tsu(DAT) 100 ns
Required Pulse Duration, SCL HIGH thicH 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 Ts 300 ns

SDA

SCL

Copyright©2020, Jiaxing Heroic Technology Co., Ltd -5- 09/2020 - V0.5
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B TYPICAL OPERATING CHARACTERISTICS
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B APPLICATION INFORMATION
1 I2)C INTERFACE

The HTR3236 uses a serial bus, which conforms to the I>C
protocol, to control the chip’s functions with two wires: SCL
and SDA. The chip has a 7-bit slave address (A7:A1),
followed by the R/W bit, A0.

Since HTR3236 only supports write operations, A0 must
always be “0”. The value of bits A1 and A2 are decided by
the connection of the AD pin.

The complete slave address is:

HTR3236 {1 W % 1 & 12C @5 s it &
Itz SDA AT SCL SRfz it B 1 LAE )5 e
HTR3236 1 8 Arf HbtE (A7:A0), HC¥r
HH#AE, A0 N5, N 0; Al A1 A2 fi7HH AD
S BV R e

SEREIHbE N -

Table1 Slave Address (Write only)

Bit AT:A3

A2:A1 A0

Value 01111

AD 0

AD connected to GND, AD = 00;. AD connected to VCC,
AD = 11; AD connected to SCL, AD = 01; AD connected to
SDA, AD = 10;

The SCL line is uni-directional. The SDA line is bi-
directional (open-collector) with a pull-up resistor (typically
4.7kQ2). The maximum clock frequency specified by the 12C
standard is 400kHz. In this discussion, the master is the
microcontroller and the slave is the HTR3236.

The “START” signal is generated by lowering the SDA
signal while the SCL signal is high. The start signal will alert
all devices attached to the I>C bus to check the incoming
address against their own chip The 8-bit chip address is sent
next, most significant bit first. Each address bit must be
stable while the SCL level is high. address.

The 8-bit chip address is sent next, most significant bit first.
Each address bit must be stable while the SCL level is high.

After the last bit of the chip address is sent, the master
checks for the HTR3236’s acknowledge. The master releases
the SDA line high (through a pull-up resistor). Then the
master sends an SCL pulse. If the HTR3236 has received the
address correctly, then it holds the SDA line low during the
SCL pulse. If the SDA line is not low, then the master should
senda “STOP” signal (discussed later) and abort the
transfer.

Following acknowledge of HTR3236, the register address
byte is sent, most significant bit first. HTR3236must generate
another acknowledge indicating that the register address has
been received.

Then 8-bit of data byte are sent next, most significant bit
first. Each data bit should be valid while the SCL level is
stable high. After the data byte is sent, the HTR3236 must
generate another acknowledge to indicate that the data was
received.

The “STOP” signal ends the transfer. To signal “STOP”, the
SDA signal goes high while the SCL signal is high.

ADi%E#: 2 GND, AD = 00; ADi%E#: £ VCC,
AD = 11; ADi%#: 2 SCL, AD = 01; ADiEH &
SDA, AD = 10;

12C e 2 SCRFHUHE XU m) A& . SCL Ay 5[] iy
15 SDA XU I, i oRan, &4
PR (B R 4.7K) . e KB AP N
400kHz. 7EIXFMENLT, EIEEANHR LS
g, MERE N HTR3236.

“Fri6 155 B SCL M ik SDA i
=, “Aeik” FoRoRg iU mLiE, 4
SCL {55 N HFi, # SDA hi s =4 1%
1EE5.

£ SCL AfasE 1 H PR, SDA SN IHBIR
A I HAEAE B B O Ry FF o B TR
R RIS 1R 25 E LAAE, SDA HAEFE SCL MK
A RECG AR . 24 SCL AP, SDA L%
A Ak R AR R GE

BRIy, etk 8 AL gs bt . 75
e AN EE, F8E4 NN
HTR3236 KINZ ES. Fiasthmid by i
eI SDA AEH, M SCL Kik—/ Mk
. W HTR3236 IEMf#RICE] 8 A7 5, 1E
SCL kb3 E] e Ffd SDA Hifi; Wik SDA £k
TG, MR REHRE A IERER, B
SRIE A EIRT AF TSI B b EdE L

£ HTR3236 [ NE G5 KIEZ G, TAids
(I IEI I A %% o AP A7 A bk % R, HTR3236
WA= A — AN BB A SR R B A7 d Hb ik L B
NREAe

FE R RALIE 2 8 1L A7 A7 7 B ds . 7F SCL
PRI R 1) 1y FL P B A i A A2 A 2 - 8 Air
Bk 5e 5, HTR3236 [AFEFE 7 E—A N
B SRR R EE 1) IE R R
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| N\ \ : I\ | WA
SDA | / , / X X / (i) E
| taur i« > [ E‘I AT, (i1
' ; BRI i

SCL

I i i i . d H I i }
L S_ 6 L S_TA_ | th(DAn ;‘—’i tHlGH :' > ;' é‘_ E"’i tsu(sTA) ;":" : tSU(STO) E(L)i :
¥ Sy STA sT0
Figure 1 I2C Interface Timing
T T T SS
i i i
DA / 1 1 X ) e \
[~ £ l l I a4
i [ i
1 1 I
1 1 1
I \! i/ \
SCL
Data Line Stable  Change of Data
Data Valid Allowed
Figure 2 Bit Transfer
ADDRESS AUTO INCREMENT
To write multiple bytes of data into HTR3236, load the WmRA 2N A% HTR3236, R

address of the data register that the first data byte is intended RIEE - ANBEBENPSHARMH . 7
for. During the HTR3236 acknowledge of receiving the data HTR3236 #Hds 281, arffasihht2E3hn

byte, the internal address pointer will increment by one. The 1, F—AMEE RS S = = B
. : ) I 108 BB K 5 N7 I 2 A7 2 ik o
next data byte sent to HTR3236 will be placed in the new WA, B 12C BA BT (52, i FE

address, and so on. The auto increment of the address will

continue as long as data continues to be written to HTR3236 4
(Figure 4).
1 2 3 4 .5 6 .7 .8 9 1 .2 3 4 .5 .6 .7 8 9 1 2 3 4 5 6 8 9
SDA [RTYRe YRS YR A YRz RT R0 | A [ATYRe YA TR RS YAz YR (R0} | A [B7 D6 YDs ey D3y D2 b [bo) | A
‘ 1
| |
SCL AVAVAVAVAWAWAW IAYAVANAVRAVAWAY TUyyuyyuy
\ . / Ack\ / Ack' . i / Ack Stop
Slave Address Byte S::iy\'e Register Address Byte Sll:i)\,'e Data Byte Sll;{'e Nl::;cr

Figure 3 Typical I2C Writing

3 4 5 .6

6 7 8 9 1 2 /3 4 5 6 5
D5 ] [D4] D3} P2

SDA ]‘[A7XA6IA;SX:4IA?3[AJ. A7IA6[ASIA4[A§IA2[A?IA§)HK;D7[

51 .
e A e A

o ]
e
Z
-
=
=
T
>
——
i
=)
[
Yl
A
>0

Start : /' Acks . / Ack: § / Ack
by Slave Address Byte by Register Address Byte by Data 1 Byte by
Master Slave Slave Slave

1 2 /3 4 5 6 7 /8

A

\|?«;mxmxosxmx

‘ lDllDﬂDzlZ(D'!XDGXDSXDde[DﬂD][m)!z Ins
hm%mmmmmmmmmmmmmrmﬂ

Ack JAck ” /Ack Stop
by Data (n-1) Byte by Data n Byte by by
Slave Slave ° Slave  Master

Figure 4 12C Writing with Automatic Address Increment
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2 Register Map
Table2 Register Map

Register Address Name Function Default Value
Shutdown Set software shutdown mode
00h X 0000 0000
AT CE IR
PWM 36 channels PWM duty cycle data register
01h~24h ) o 0000 0000
i 77 36 B LED 1) PWM 52
PWM Update Load PWM Register and LED Control Register’s data
25h L o o XXXX XXXX
T PWM 577 2801 LED $ il 25 17 8% A S
LED Control Channel 1 to 36 enable bit and current setting
26~49h X ) . 0000 0000
W E 36 i LED HYFT IRAF AL 84y
Global Control Set all channels enable
4Ah 0000 0000

2R BE A LED TR

Output Frequency Setting | Set all channels operating frequency
4Bh X ) R 0000 0000
W EATE LED JRiEMmE

Reset Reset all registers into default value
4Fh XXXX XXXX

5 E T A AR e S BB

Register Address: 00h, Shutdown Register (default 0000 0000)
Bit Label Default Description

D7:D1 Reserved 0000000 Unused, make it always 0000000

DO Shutdown 0 0: Software shutdown mode

1: Normal operation

Register Address: 01h~24h, PWM Register OUT1~OUT36 (default 00000000)
Bit Label Default Description

D7:D0 | PWM 00000000 | The PWM Registers adjusts LED luminous intensity in 256 steps.
% PWM 2777880t B LED S0 256 FAKA TS .

The value of a channel's PWM Register decides the average output current for each output,
OUT1~0UT36. The average output current may be computed using:

PWM %347 45 U BRI R AP 2ME, P E T i DU R A5

7
loyr z
I =—X D[n] x 2™
PWM = 5ee , [n]
=

“won

Where “n” indicates the bit location in the respective PWM register.
For example: D7:D0 = 10110101, lout = Imax (20+22+24+25+27)/256

The lout of each channel is setting by the SL bit of LED Control Register (26h~49h). Please refer to
the detail information in Page 11.

lour 1 LED #2127 17 4(26h~49h) KL . .
Register Address: 25h, PWM Update Register

Bit Label Default Description
D7:D0 | PWM / The data sent to the PWM Registers and the LED Control Registers will be stored in temporary
Update registers. A write operation of “0000 0000” value to the Update Register is required to update the

registers (01h~24h, 26h~49h).

Rk PWM 254788 (01h~24h) I LED #5257 /7 8% (26h~49h) KBRS ik RGNS AaH. 5
\ 0000 0000 SiAT & 44 5i% PWM B #r 27 as, Al PWM 24741 LED 51 27 77 % A ic B 48 30

Copyright©2020, Jiaxing Heroic Technology Co., Ltd -9- 09/2020 - V0.5
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Register Address: 26h~49h, LED Control Register OUT1~0OUT36 (default 00000000)

Bit

Label

Default

Description

D7:D3

Reserved

00000

Unused, make it always 00000

D2:D1

SL

00

Output Current Setting lout B4 (lout) &N
00: Z# 4 Y Ivax

01: ZFRHH IR Imax/2

10: R A Imax/3

110 IZE A TN Imax/4

DO

ouT

LED State LED J-5%ffifig:
0: LED off. % LED 4
1: LEDon. iZ# LED Jf/a

Register Address: 4Ah, Global Control Register (default 00000000)

Bit Label Default Description
D7:D1 Reserved 0000000 Unused, make it always 0000000
DO G_EN 0 Global LED Enable 47 LED {§&E{

0: Normal operation. frE T{ERE
1: Shutdown all LEDs. 36 # LED [Af 5% 4]

Register Address: 4Bh, Output Frequency Setting Register (default 00000000)

Bit Label Default Description
D7:D1 Reserved 0000000 Unused, make it always 0000000
DO OFS 0 The Output Frequency Setting Register selects a fixed PWM operating frequency for all output

channels. & 36 # LED #iH 4=z
0: 3kHz
1: 22kHz

Register Address: 4Fh, Reset Register

Bit

Label

Default

Description

D7:DO0

Reset

/

Once user writes “0000 0000” data to the Reset Register, HTR3236 will reset all registers to default
value. On initial power-up, the HTR3236 registers are reset to their default values for a blank display.
5 )\ 00000000 SGAT = H#E BZ A2 74, HTR3236 1T 27 A 4 J BN ERIME . 7EWI4R -
I, HTR3236 )77 M0 A 9l 52 A7 BRI B

Copyright©2020, Jiaxing Heroic Technology Co., Ltd
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3  Typical Application
3.1 PWM Control

The PWM Registers (01h~24h) can modulate LED
brightness of 36 channels with 256 steps. For example, if the
data in PWM Register is “0000 01007, then the PWM is the
fourth step.

Writing new data continuously to the registers can modulate
the brightness of the LEDs to achieve a breathing eftect.

3.2 Regxr Setting

The maximum output current of OUT1~OUT36 can be
adjusted by the external resistor, Rexr, as described in
Formula:

X =63.3, Vour =0.8V, Vext = 1.2V
The recommended minimum value of Rgxr is 2kQ.
3.3  Current Setting

The current of each LED can be set independently by the SL
bit of LED Control Register (26h~49h). The maximum
global current is set by the external register Rexr.

When channels drive different quantity of LEDs, adjust
maximum output current according to quantity of LEDs to
ensure average current of each LED is the same.

For example, set Rext = 3.3kQ then Imax = 23mA. If OUT1
drives two LEDs and OUT?2 drives four LEDs, set the SL bit
of LED Control Register (26h) to “01”” and SL bit of LED
Control Register (27h) to “00”. So the current of OUT1 is
Iouti = Imax/2 = 11.5mA and the current of OUT2 is lour2 =
Imax = 23mA. The average current of each LED is the same.

3.4 Gamma Correction

In order to perform a better visual LED breathing effect we
recommend using a gamma corrected PWM value to set the
LED intensity. This results in a reduced number of steps for
the LED intensity setting, but causes the change in intensity
to appear more linear to the human eye.

Gamma correction, also known as gamma compression or
encoding, is used to encode linear luminance to match the
non-linear characteristics of display. Since the HTR3236 can
modulate the brightness of the LEDs with 256 steps, a
gamma correction function can be applied when computing
each subsequent LED intensity setting such that the changes
in brightness matches the human eye's brightness curve.

Choosing more gamma steps provides for a more continuous
looking breathing effect. This is useful for long reathing
cycles. The recommended configuration is defined by the
breath cycle T. When T=1s, choose 32 gamma steps, when
T=2s, choose 64 gamma steps. The user must decide the final
number of gamma steps not only by the LED itself, but also
based on the visual performance of the finished product.

WL B E PWM 274725 (01h~24h) R 36
¥ LED W5 . WiE PWM Zfids T E5 AN
“0000 0100”7, M%H NEE 4 &

TESEE NEUHRE PWM 25 B8 %08 2 5 b
%, BIATSZHL LED WRUR SR .

HTR3236 (1] 36 % i Kt AL T i 4
HE Rexr B, HTHEARXWT:

EXT
X = 63.3, VOUT :O.SV, VEext = 1.2V

Rexr #EFE A R 5 /NHAE S 2kohm,

HTR3236 niEitix & LED =i 25 17 4%
(26h~49n)f) SL {7 K18 RE% LED B HL(E -
RS I B K H LS /M HL P Rexr Yiig, J8id
SL Az a7 ) v B B LED [ HR .

2% 155 Kl LED MO RIS, ATAR 4
LED A% B2 i i b 1 B K AL, 0
LED -3 i PRk — 2.

Bltn, 24 Rexr = 3.3kQ I, Imax = 23mA,
47 OUTI #M% 2 i LED, OUT2 4% 4 i LED,
JuAE 6 i LED (-3 ARR, W & 26h 7F
T2 SL Al “017, 27h 29472810 SL 7K

“00”, M OUT1 WIHFA loutt = Iuax/2 =
11.5mA, OUT2 HIHHN Iout2 = Imax = 23mA.

f§i /] HTR3236 =3 LED WPIRSURES, Ky
15 2 SELF PR AR S O WP A | AT AR 26
PEAZIE.

HTR3236 M #8sIl 4tE) 256 2% PWM if
Jto T AR SRR 22, FE R A I
MUGE b2 Jnt BRI A6 I S AR AR, SRR
PRAEN LRI [ Oy T I AN )8, 12
RS, SIS AN T 1%, TR BIRLSE R
2tk

AT SR EABURCR, RERBUE 2 921
By, By LR PRI 7 A T U 5 B Y SR R o
17T AR S , Mt B e IR A T A
2 T=1s, HEFEMDAME 32 94 24 T=2s, H#fEFF
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Table3 32 Gamma Steps With 256 PWM Steps

C(0) c(1) C(2) C(3) C(4) C(5) C(6) C(7)
0 1 2 4 6 10 13 18
C(8) C(9) C(10) C(11) C(12) C(13) C(14) C(15)
22 28 33 39 46 53 61 69
C(16) C(17) C(18) C(19) C(20) C(21) C(22) C(23)
78 86 96 106 116 126 138 149
C(24) C(25) C(26) C(27) C(28) C(29) C(30) C(31)
161 173 186 199 212 226 240 255

256
/
192
£ 160
o
= 128
= /
g //
64 //
32 //
0 --(/
0 4 8 12 16 20 24 28 32
Intensity Steps
Figure 5 Gamma Correction (32 Steps)
Table4 64 Gamma Steps With 256 PWM Steps
C(0) c(1) C(2) C(3) C(4) C(5) C(6) C(7)
0 1 2 3 4 5 6 7
C(8) C(9) C(10) C(11) C(12) C(13) C(14) C(15)
8 10 12 14 16 18 20 22
C(16) C(17) C(18) C(19) C(20) C21) C(22) C(23)
24 26 29 32 35 38 41 44
C(24) C(25) C(26) C(27) C(28) C(29) C(30) C(31)
47 50 53 57 61 65 69 73
C(32) C(33) C(34) C(35) C(36) C(37) C(38) C(39)
77 81 85 89 94 99 104 109
C(40) C@41) C(42) C(43) C(44) C(45) C(46) Cé47)
114 119 124 129 134 140 146 152
C(48) C(49) C(50) C(51) C(52) C(53) C(54) C(55)
158 164 170 176 182 188 195 202
C(56) C(57) C(58) C(59) C(60) C(61) C(62) C(63)
209 216 233 230 237 244 251 255
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Figure 6 Gamma Correction (64 Steps)

3.5 Shutdown Mode

Shutdown mode can be used as a means of reducing power
consumption. During shutdown mode all registers retain their
data.

Software Shutdown

By setting shutdown bit of the Shutdown Register (00h) to
“0” the device will operate in software shutdown mode.
When the device is in software shutdown mode, all current
sources are switched off.

Hardware Shutdown

The chip enters hardware shutdown when the SDB pin is
pulled low. All analog circuits are disabled during hardware
shutdown, typical the current consume is 3pA.

The chip releases hardware shutdown when the SDB pin is
pulled high. When set SDB high, the rising edge will reset
the I>C module, but the register information retains. During
hardware shutdown state Function Register can be operated.

3.6 PWM Frequency Select

The HTR3236 output channels operate with a default PWM
frequency of 3kHz. Because all the OUTx channels are
synchronized, the DC supply will experience large
instantaneous current surges when the OUTx channels turn
ON. These current surges will generate an AC ripple on the
power supply which cause stress to the decoupling
capacitors.

When the AC ripple is applied to a monolithic ceramic
capacitor chip (MLCC) it will expand and contract causing
the PCB to flex and generate audible hum in the range of
between 20Hz to 20kHz, To avoid this hum, there are many
countermeasures, such as selecting the capacitor type and
value which will not cause the PCB to flex and contract.

O P R AT T DhiE . R ok
Witk 2GR, BT w74 Drds IR Al A A2

AN e A AE 2 (00h) H Shutdown fi7
B 07, SN, BT 1 E
S 5

24 SDB I AR, & FE N R B 2

HTR3236/ER A4 HPWMATZ A3kHz, H
FHrEH R EZFED 1, DCHLES 5 ABFER
T, TS ECRIEN 5] AACSU

HFiZ3kHZI% 2 1] [J 4R, PCBR 41|
Re o= AR ml I e e . B SR 1% 7 Y — R g i
SERAE FH AN [R5 R0 B 280 A DI L2 o
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An additional option for avoiding audible hum is to set the H—d R E SR [E 2, 4Bh
HTR3236’s output PWM frequency above the audible range. A7 B AT RV B 2 A SR 1 DO A7 A] 1 B AR
The Output Frequency Setting Register (4Bh)’s bit DO can be titr 1 2y 22kHz . B2 A [ HL Y R R 2 T [
used to set the switching frequency to 22kHz, which is PWM i fh 25 .

beyond the audible range. Figure 7 below shows the variation
of output PWM frequency across supply voltage and
temperature.

30

25 //_ 85°C

R 25°C
x 20
>
o
-
g | 10°C
gi5r
w
:
= 10
p]
a
[ =
=
o <2
0 k
2. 3.1 3.5 3.9 4.3 4.7 5.1
VCC(V)

Figure 7 VCC vs. Output PWM Frequency
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B PACKAGE OUTLINE

Pin1 dot /
y marking ww

TOP VIEW
42
oo 000000000
z SOKE |
SIDE VIEW
NOTES:

1.CONTROLLING DIMENSION:MM
2.REFERENCE DOCUMENT:NA CLOSE TOOL
3.THE PIN'S SHARP AND THERMAL PAD SHOWS

1%- e Pin1 # ID
U U
_UUUTU[UUUTYL,
) (an X
= S
] ([am
D [a=
g B -
) ([am
£ [
— ([am
5 H Ek
aNNNNHNNMA
D2
BOTTOM VIEW
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.70 075 | 0.80
SLAING Al 000 [ — | 005
0.20REF
D 490 5.00 5.10
E 490 5.00 5.10
E2 2.30 245 2.55
D2 230 245 2.55
b 0.15 0.20 0.25
L 0.30 0.40 0.50
L1 0.20 0,30 040
K 0.20 —_ —_
] 0.40BSC

DIFFERENT SHARP AMONG DIFFERENT FACTORIES.
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IMPORTANT NOTICE
ER

Jiaxing Heroic Electronic Technology 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.

TR TR R AT (BUNFERRHT) REX 0 RS CRREMEs. BIE, &, SeEmasey, itk
FRAATAT= S ARG RCR] . 2 e R SOANAE = 1T R RIS B8 SR ol e B

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

HT S A 50 R F4 50 BRI B 8 LA B 2 P 7 i BRI AR R T AN AR 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 AR SRR T8 Ui AR w4 3 v & 5 e e MR s (R R A v

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 A ORAR BRI A T SER), (EHTIFART AR DT, XA A 5 1 L R A3 = J7 BRI 12 35 4 3

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

T R DA AR B 2 B A SSBEE AR 2 07 3K

FNARIEB T RHARAH

Jiaxing Heroic Electronic Technology Co., Ltd.

Hodk: WA S TR AYE R 3339 5 JRCRHAE =2

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
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