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36-CHANNEL LED PWM DRIVER

B FEATURES

* Input voltage range VCC: 2.5V to 5.5V
- I2C 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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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.
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B ORDERING INFORMATION

Part Number Package Type Marking Operatlng;negn;perature MOQ/Shipping Package
QFN5x5-44L HTR3236 AN QRS Tape and Reel (R)
HTR3236SQER (SOE) YYYMAABL 40C~85C 5000PCS

Ordering Number

HTR3236 SOQOE R

L Shipping Package

v

Package Type

Part Number

v

Production Tracking Code

YyY¥ M AA

Lot Number

Date Code — Month
1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

B
\—> Random Code

Internal Code

L YYYMAAB is production tracking code
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B TYPICAL APPLICATION
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION
Terminal No. Name Description
1~16 OUT3~0UT18 | Output channel 3~18 for LEDs. % i@ i&3~18
17,39 GND Ground. #t
18~35 OUT19~0UUT36 | Output channel 19~36 for LEDs. #iH!iHiE19~36
Shutdown the chip when pulled low. St . {KHFA 2. 78100k
36 SDB N, AEFFHLERA VIR P IIGPIORE ] . 5 Kl fE, 12CATy AT
X EFAF-a AT H A
37 AD I2C address setting. 12C#$ {4k e ¢
38 VvCC Power supply. FLE % A i, $20.JuF A1 1uF FELZ5 213
Input terminal used to connect an external resistor. This regulates the
40 R EXT global output current. &} B IB & K H I ImaxdZH) 511, SMERexr
a SDA 1C serial data. 12CIf 8P, FFE BhidfH (Eil4.7k) , 1.8VIB3VES
Byl Adi
1 scL 12C serial clock. 12C%i#l, FFHz LB (G#iX4.7k) , 1.8VI3.3VAS:
Byar i
43,44 OUT1, OUT2 Output channel 1, 2 for LEDs. % HiifiE1~2
EP Exposega'ghermal Connect to GND. #zHuE#
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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 \%
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature TA -40 85 °C
Junction Temperature Ty -65 150 °C
Storage Temperature Tste -65 150 °C
Package thermal resistance, junction to
ambient (4 layer standard test PCB based on CAIN 32.65 °C/IW
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 5.5 \%
Maximum global output current IMax Vg;::;i\(/)\é?_ufo%%v 38 mA
Output current lout Vour= O'g\lf'ﬁggf 3.3k, 23 mA
Headroom voltage VHR Rext= 3.3kQ, lout= 20mA 0.4 0.6 \Y,
Quiescent power supply current lcc Rext= 3.3kQ 10 mA
Shutdown current Isp Vspe= 0V or software shutdown 1.7 5 uA
0x4B= 0x00 2.9 kHz

PWM frequency of output fout OxaB= OxOL 216 KHa
Output leakage current loz PWM=0, Vour= 5.5V 0.2 UuA
Thermal shutdown Tsp 160 °C
Thermal shutdown hysteresis Tsp_rys 20 °C
Output voltage of R_EXT pin VEXT 1.2 Vv

® Logic Electrical Characteristics (SDA, SCL, SDB)

PARAMETER Symbol CONDITION MIN TYP MAX UNIT

Logic “0” input voltage Vi Vce= 2.5V~5.5V 0.4 Y,
Logic “1” input voltage A Vee= 2.5V~5.5V 14 \Y
Logic “0” input current I Vinput= OV 5 nA
Logic “1” input current I Vineut= VCC 5 nA

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.
3 The recommended minimum value of Rexr is 2kQ, or it may cause a large current.
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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 tsur 13 us
Hold time (repeated) START condition. After this period, the first 0.6
clock pulse is generated. th(sTA) us
Setup time for a repeated START condition tsusTa) 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(pAT) 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

[
|
[
[
|

SCL | tasTaie> .

L_—JL__] o SR
$T0 STA hDAT) 1> tHiGH} i {
tr  tsupan
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B TYPICAL OPERATING CHARACTERISTICS
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B APPLICATION INFORMATION
1 TI*)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 i F ] 26 74 12C 345 Pl (1) 5
iTAEti2k SDA Al SCL kg it B i TAE 7 e
HTR3236 {f [ 8 A ikl (A7:A0), HSZE:
S¥#AE, A0 NSAL, A 0; Al il A2 il AD
5 BHIPRE R R E

SEREI LA -

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
4.7kQ). 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%H: 4 GND, AD = 00; ADi%#: £ VCC,
AD = 11; ADi%#: £ SCL, AD = 01; ADi%E#R: &
SDA, AD = 10;

12C 2R SCFFHE SR A& i . SCL Ay B ) i
15 SDA AR, Friei Hoksh, &4M% -
FrEBH (AN 4.7k). B KB 3% A
400kHz. 7EXFMEDLT, EIEIF TP
i, AN HTR3236.

“TFeR 7155t SCL A P #+ SDA $i7
=z “Asib” (B9 RRGR BT ILE, 4
SCL {55 N H i, 4 SDA fimimh =4 115
IR =R

£ SCL NESE 1 B T, SDA A IR
A, FHHAEAE R B OR R ey FLT o B T

AAAE RS 146 LLAL, SDA HBEFE SCL A
A fek s . 24 SCL M i, SDA Eff:
AN M b Ry DA TR R E

BRI, B JeAki% 8 AL getE L. 76
3 = Rl DAY c- 7 S s B = B o ol S AR (o
HTR3236 INZES. FiEas i b e fE
i SDA Fmi i F, SRJE1E SCL KRk — Mk
. NSt HTR3236 IEfR# R 8 s, 78
SCL ik i3 [a] e f 18 SDA FiAIG; Wik SDA 2k
ARG, WFRREHE A IEfEI, Eiaibg
SRIE A EILT AF T H A B EBdE L

7E HTR3236 [NNEF 5 RIEZ G, w478
FIh bR % . A sl & S, HTR3236
WA IR = A — AN BB SR 7R B A7 as Mo ik 2 bk
IERfERI .

PN ORALIEI 2 8 (L HI A7 A7 2 5 - 75 SCL
PRIFREE 1 1 FLSF I 7 B30 A 2 A R0 . 8 Ar
BRALE5E G, HTR3236 [EIFE TS =4 — AR
B SRR R B () IE R R
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Figure 2 Bit Transfer

ADDRESS AUTO INCREMENT

To write multiple bytes of data into HTR3236, load the
address of the data register that the first data byte is intended
for. During the HTR3236 acknowledge of receiving the data
byte, the internal address pointer will increment by one. The
next data byte sent to HTR3236 will be placed in the new
address, and so on. The auto increment of the address will

==

WA 2 A HE EAL %S HTR3236, W
RIZEFE - NDNRES NN FAHEME. 7
HTR3236 #5284, 2 fFasthhl2 BHahm
1, N =&k PR 5 N B A as b
wkgks:, HEIRPCEAN “(F1-” F5. wNHE

continue as long as data continues to be written to HTR3236 4
(Figure 4).
2 3 4 .5 .6 .7 8 9 1 .2 3 4 5 .6 .7 8 o0 1 .2 3 4 S5 6 .7 8 9
SDA JA?[AG]AS}AHAHAZ]M]A01|A1A7|A61A5[A4]A31A2]A1]ADHA(D?]D&]DS[m]m[m){DL[DoUA
scL JYAVAVAWAURWAW IpUAVAVAVRUAWAY AVAVAVAWAVAWAW
. L Ack - _/ Ak Stop
Slave Address Byte SII: . Register Address Byte Sll)z;‘:'e Data Byte Sl‘;}\"e M:ll):ler
Figure 3 Typical 1°C Writing
1l 2 3 4 5 6 7 8 9 .1 .2 3 4 5 6 7 & 9 1 2 3 4 5 6 7 8 ,9
SDA ‘m (A7 a6 Ths Tlad Y3 T2 TlarYlao) | A [Ia7YaeYIas a4 Y3 1Az Yo} | A [D7]Ds I Ds]D4Y D3y D2 D1 [ D0} [ A
| | ‘

U U oo o ooy

SCL S
Start ; Ack § Ack . Ack
by Slave Address Byte by Register Address Byte by Data 1 Byte by
Master Slave Slave Slave
9 1 2 3 4 s 6 .7 .8 9 .1 2 3 4 s 6,7 8 9
\| A (D76 YD YBaYbs Yo b (Ho) | A (D7 De sy DD b2 b0} A [T
' M i
hmmmmmmmwmmmmmmmmmnﬁ
Ack . Ack . ‘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 . . 0000 0000

A B R
PWM 36 channels PWM duty cycle data register
01h~24h N 0000 0000
fitif7 36 # LED (¥ PWM 7% {8
PWM Update Load PWM Register and LED Control Register’s data

25h o . N XXXX XXXX

TEHT PWM 277788 Rl LED 4% 1 25 7748 (155048
LED Control Channel 1 to 36 enable bit and current setting
26~49h ) o . 0000 0000
BH 36 i LED (KT ICIRAFI HL AL 15
Global Control Set all channels enable

4Ah . ~ . 0000 0000

AR E BT LED MRS
Output Frequency Setting | Set all channels operating frequency

4Bh 0000 0000

WE B LED MWiE A%
Reset Reset all registers into default value

4Fh o o XXXX XXXX

B A7 A A BOAE

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 Addre

ss: 01h~24h, PWM Register OUT1~OUT36 (default 00000000)

Bit

Label

Default

Description

D7:DO

PWM

00000000

The PWM Registers adjusts LED luminous intensity in 256 steps.
% PWM 257745 5t 4% LED T2/ 1 B 256 AN .

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 25 1 a1 B AR B S ) FBRAK T3ME,  FRI T2 ) i UR A3 5

Ipwm —% ZD[n x 2"
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.

lout 1 LED #5777 38 (26h~49h) & & .

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).

Kiks PWM Zif7#5 (01h~24h) Fil LED #2778 (26h~49h) MR WA RIIGR A8 2. 5
A\ 0000 0000 s/T AR 2% PWM B3 % /748, A& PWM Z /7228 F1 LED $2 i) %7 47 28 1A B B A 30
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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 HLifiH C(lout) W EA:

00: iM% H A Ivax

01: iz fr i FIRN Iwax/2
10: BRI H BN Imax/3
10 AZER A BTN Ivax/4
DO ouT 0 LED State LED Jf 3% ffi fié:

0: LED off. iZ%# LED 3[4
1: LED on. i%# LED J¥)3

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 4/ LED f#/E{v :
0: Normal operation. fxu TAEMRZ
1: Shutdown all LEDs. 36 # LED [ 5%

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 i LED % 4%

0: 3kHz
1: 22kHz

Register Address: 4Fh, Reset Register

Bit Label Default Description

D7:D0 | 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 X\ 00000000 ST Sl 2% E AL %7 474%, HTR3236 [ HTHT i 7 A 509 B BN BOAE . (EWIUG A
i, HTR3236 )27 7 HfE o 2 Al BR A
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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 effect.

3.2 Rgxr Setting

The maximum output current of OUT1~OUT36 can be
adjusted by the external resistor, Rext, 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 OUT2 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 E PWM 21745 (01h~24h) K75 36
% LED HIs2/& . Wi PWM ZFfEss 5 AN
“0000 0100”7, W% NEE 4 J0 % .

RSB NEHRAE PWM 25 B %087 e ol f
ik, BPATSZIl LED PRI 255 .

HTR3236 1] 36 i K FL it nl i 4k
I Rexr W&, THEARWT:

VEXT

IMAX =x X
EXT

X = 63.3, VOUT :0.8\7, VEXT =1.2V
Rexr 78 H 1 /NEAE )y 2kohm

HTR3236 n]i@idi%x & LED % &5 17 4%
(26h~49h)i) SL fir ki 5 4E#% LED [ A .
IS I B K FLALS HHAMEFLFE Rexr YE, @
SL {7 a7 1) B A% LED B HL

% B RS LED MO RIS, A AR 4
LED AN B2 0% i b 1 e K FR AL, (A
LED [P ¥ i f ke — 2L

B0, 24 Rexr = 3.3kQ I, Imax = 23mA,
# OUTI 4N 2 i LED, OUT2 4M% 4 Wi LED,
A% 6 H LED [P35 iR, nl & 26h &F
17281 SL Ay “017, 27h ZF1728M) SL A

“00”, M OUT1 MIHEAN Toutt = Imax/2 =
11.5mA, OUT2 JHN lour2 = Imax = 23mA.

] HTR3236 S8l LED MR RGN, N
1331 5 47 P IO PR R 5 S DSOK IR s sk 3R A T R 2
PEAZIE

HTR3236 S 26 P (1) 256 2 PWM
o T AR S BT iR 22, FEIR LR 3G i,
PRE b 23 Ient B PRI AR I 52 B AR AR AR, SR 5 1R
Pt N FE MR 1) B, A T RV IX A 1] B,
PO RS, SN S A ME I 1, T8 B SE R I
k.

T RN R, AREUCE £ 25 1
A, B L R P A AT R B ) S R A .
TR LI A, IS BB IR E S T A,
M T=1s, EFEMDHME 32 2 4 T=2s, #fE4
kM 64 2, DLSRHE, HEHER S LED %A
fEATESS A KE. 75 LED H#e, Ak
FH R /D )50 B0 S B . FUR S 08k, mIR HiE sk
B 55
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Table3 32 Gamma Steps With 256 PWM Steps

C(0) cM CQ2) E)) &) C) C(6) C(
0 1 2 4 6 10 13 18
C(8) o) C(10) c{n C(12) C(13) C(14) C(15)
22 28 33 39 46 53 61 69
C(16) cam C(18) c(19) C(20) c@2n 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
224 //
192 /
Z 160
A
= 128
= 4
Y //
64 //
2 //
0 _-.’/
4 12 16 20 24 28 32
Intensity Steps
Figure 5 Gamma Correction (32 Steps)
Table4 64 Gamma Steps With 256 PWM Steps
[¢(V)] Cc() C(2 C(3® C4) C(5) C(6) C(7)
0 1 2 3 4 5 6 7
C(8) C C(10) C{n C(12) C(13) C(14) C(15)
8 10 12 14 16 18 20 22
C(16) c(7) C(18) C(19) C(20) C(21) 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) C41 C42) C43) C44 C(45) C(46) C@47
114 119 124 129 134 140 146 152
C48) C(49) C(50) C(51) C(52) C(53) C(5%) 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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256
224
192

//

/

160

PWM Data

96
64
/
32 //
0 —"'/
0 8 16 24

40 48 36 64

Intensity Steps

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 A SR b ThRE . AR Fr ok
Wik AR, T a7 DR R A A AL

WG K Z S (00h) H Shutdown fif
B 07, Ot N, BT A R E R
s 5 .

24 SDB AL, 5 7 AR T 5

HTR3236F Bk A\ 4 HPWMAIR A3kHz, H
TR E R R, DCHLYRS 51 N B8] IR
T, NI S BRI 5] ANACSUK -

T Z3kHzA % & o] [J] 4%, PCB &4t n]
Re P m T e s B iz s i — P vk R
SR AN R 5 A0 R 2508 ) SR8 L2 o
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An additional option for avoiding audible hum is to set the B—m AR HE SN EEZE, 4Bh
HTR3236’s output PWM frequency above the audible range. P AF S AT R U B 2F A7 S DO o7 A 1 B AR
The Output Frequency Setting Register (4Bh)’s bit DO can be tigy 3y 22k Hz. P12 A [ HL Y H R B2 R (Y
used to set the switching frequency to 22kHz, which is PWM 5 25 .

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

w— 85°C

[ ]
N
S

— 40°C

10 }

OUTPUT PWM Frequency(kHz)

3.1 3.9 3.9 4.3 4.1 2 |

VCC(V)

Figure 7 VCC vs. Output PWM Frequency
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B PACKAGE OUTLINE

Fad

Pin1 dot /
y marking w o

TOP VIEW

A1

SIDE VIEW

NOTES:

1.CONTROLLING DIMENSION:MM

2.REFERENCE DOCUMENT:NA CLOSE TOOL

3.THE PIN'S SHARP AND THERMAL PAD SHOWS
DIFFERENT SHARP AMCNG DIFFERENT FACTORIES.

Pin1 # ID

.

(]

d
d
(o=
(o=
d
d
po I
d

/5

JUPUuUuUuUuUguy
nNNNANNAMNA

L1

nﬂﬂﬂﬂ} ANMA e

D2

BOTTOM VIEW

SYMBOL

MIN NOM | MAX
070 | 0.75 | 0.80

000 | — | 005

480 | 500 | 510
490 | 500 | 510
230 | 245 | 2.55
230 | 245 | 2.55
015 | 0.20 | 0.25
030 | 040 | 0.50

0.20 | 0.30 0.40_
0.20 - -

=z|r|=|glm|m|=|z|z|>

:
g
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IMPORTANT NOTICE
EE

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.

FENMARIE T RHCA R A (BURRARHT) GREX 6 RS SOMBEf 2o, Ik, 2. deg b, =ifsik
PR = S AR SS IBCR . 2 P 7R T SR AR P BT R AR T AR 215 B el e M.

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 0 R 14 50 B R B0 8 DA B 2 P 7 it BRI AR BB T AN R BT AR DA T

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

FEXAHETREARAF]

Jiaxing Heroic Electronic Technology 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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