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8x8/7x9 F&% LED IRENES

8x8/7x9 MATRIX LED DRIVER

B FEATURES

* Supply voltage range: 2.5V to 5.5V - ENEBEBE: 2.5V-5.5V

- SEEERIR

- X4%8xn (n=1~8), 7x9 LED [&FIECE

- JZA9256FYPWMIRFIEH

- BNNCSxB256 N BEREM

- GANEE(REEIREM

- SDB_EFHESEIIPCHER

- 32kHzHYPWMIHEER (0.25k~80kHZ o] JH1E)
- I MHzR912CIEO

- 8 current sinks

 Support 8%xn (n=1~8), 7x9 LED matrix
configurations
Individual 256 PWM control steps

= 256 DC current steps for each CSx

= 64 global current steps

- SDB rising edge reset I2°C module

+ 32kHz PWM frequency (0.25k~80kHz

programmable)

* 1MHz I?C-compatible interface

= Individual open and short error detect function
- PWM 180 degree phase shift

- Spread Spectrum

- De-Ghost

- ST ER A G ER SR TR
- PWM{E5180E1B(4E35THAE

- SRR

- De-Ghost

- SOP24 %

- SOP24 package

B APPLICATIONS

- White goods LED display panel - 10T device

B DESCRIPTION

LED Matrix programmed via 1MHz I2C compatible interface.
Each LED can be dimmed individually with 8-bit PWM data,
and each CSx has 8-bit DC scaling (Color Calibration) data
which allowing 256 steps of linear PWM dimming for each
dot and 256 steps of DC current adjustable level for each
CSx.

Additionally, each LED open and short state can be
detected, HTR3239 store the open or short information in
Open-Short Registers. The Open-Short Registers allowing
MCU to read out via I°C compatible interface. Inform MCU
whether there are LEDs open or short and the locations of
open or short LEDs.

The HTR3239 operates from 2.5V to 5.5V and features a
very low shutdown and operational current. HTR3239 is
available in SOP24 package. It operates from 2.5V to 5.5V
over the temperature range of -40°C to +125°C.

- BERELEDERER

- IOTigE

HTR3239 /2 — i i 1MHz ¥ 12C 422 11 34
1T AR IR SCHF8 X 8ELT X 9FF 41| ¥ LED 3K 5t
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SCFFRE )L 256 I PEPWMIRDE, I H A
> CSxHR 3 FF256 1 1 ELIL L AL P I 75 55 2

4t BASLEDIIT H A RS HT R4
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Open-Short 77 fE #5241 . XA T A2 4540 fu v
MCUJ& 1L 12C5 M B2 U L5 R MCUIX £5LED
KT R MR TET B Bl R RS LR A B AE B
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+125° C'F L1E.
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B TYPICAL APPLICATION

Micro
Controller

Riser = 10kQ
4, 15

The VDD should be smaller than VCC. And if VDD is lower
than 3.0V, it is recommended to add a level shift circuit to

avoid extra shutdown current.

These Ro resistors are for offloading the thermal dissipation
HTR3239,
red/yellow/orange LED, if VCC = 3.3V, Ro resistors are not

(P=I’R) away from the

needed.

VDD=3.3V
—4

— 2kQ %0
6

vccC

SDA

SCL

sDB

ISET

AD

GND

Swi1

Sw2

swa -2

swa |2

sws |2

HTR3239  gue L2t

sw7 &2

sws |2

Ro= 9 9
18 200 ®

SWo/CS8

13 200 EL'Z‘\
cs7 .

20Q

N

Cs2

20Q MY
cs1p o

Driving 8x8 LEDs

ST

for mono

Micro 7
Controller

Riser = 10kQ

vcc

SDA

SCL

SDB

ISET

AD

GND

Swi

SwW2

swa |24

) JAVEY BV BAVEY BAVEY WAVEY WAVETY

VDDR/NFVCC. Wi VDD/MT-3.0V, #
WORINAE P H T e ity DARE S A1 1 55 7

RoHBH &N T IR/ HTR3239 1 HFE B 47
VCC=3.3V, IRFNHI& Btak] (L3588, a AN
B:RoHI[H .

swa |2

22

SW5

HTR3239  gwe 2L

sw7 &2

sws |19

swocss |18

Ro= 9 9
17 200 My

Ccs7

Cs6 16 ’%\

20Q

20Q

< q
. F

Cs2
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Driving 7%9 LEDs
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vce=5v swi -2
S lvee sw2 Lt
1pF:I: :I:O.lpF w3 24
VDR=33V - swa -2
sws |2
L 2a " HTR3239  gye b2
@ i SDA SW7 20
Micro 7
Controller scL sws |12
* l &3 sos swocsie 18
100kQ 0.14F Ro= [ — < q [ q [
11 o 500 Tl ] ] ] ] ] T
- - cs7 ol ol ol Lol o
ERCNON NN T T
SR B B EI R B B BN 6
I G G N IR K R S
. 200 NS ST VST VY \\\{Ax\‘ﬁ\\%&\
5 1 iser
: .
Riser = 10kQ AD
o 510 GGG G AN
: 435] oo b2 %‘\ f\\ %‘\ fx‘ i&*\ fx\ \ijx\ i’s}‘\ Ny
SRR SO G/ K UK SHRR SHER SHRR SHEY <X
cseff S St | Sl St ot
= = = = = =1 = =y
L 20 Vo Vo o Vo Vo Vo Y Vo Ve
Cstf IO\ od gd od o A o4 gd 4 14

These Ro resistors are for offloading the thermal dissipation
(P=I’R) away from the HTR3239, for red LED, it is
recommended to use about 300hm more than blue/green
LED, to offload more extra voltage due to lower forward

voltage of red LED.

Driving 18 RGBs

RoHLH &N T IR/ HTR32391 HFE B 41
$T IR0 HL FHZ 18 FH510hm,  ELEAT/444T ()
RoHfH K #2130 Ohm.
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B ORDERING INFORMATION

Part Number Package Type Marking Operating;negn;perature Shipping Package / MOQ
HTR3239SPNR SOP24 (SPN) Y'ﬂﬁfﬁgl -40°C~125C Tape a”TdBFéee' R)/
Part Number
HTR3239 SPN R
L Shipping Package
» Package Type
» Model
Production Tracking Code
YyYvy M AA B
\—> Random Code
» Lot Number
. Date Code — Month
~ 1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec
» Internal Code
L YYYMAAB is production tracking code
Copyright©2024, Heroic Technology -4- 3/2024 - V0.6
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B TERMINAL CONFIGURATION
o \_/
sw2 [T 22 T Jsws
swi1 [T 23 T Jswa
vee CI—=] 22 T Jsws
eND (1T [ 2T T Jswe
1seT LI 20 T Jswr
spa 1T [ T Jsws
scL I} [ 8 T ] swocss
spB T2 | 7 [ ]csy
ap I | % T Jcss
cs1 [T ] | 5 T JonD
cse I ] | T Jcss
cs3 122 ] | 5 [ lcss
Top View
B TERMINAL FUNCTION
Terminal No. Name Description
10~14, 16~17 CS1~CS7 Current sinks output. B it Y4 H
4,15 GND Ground. Hh
18 SW9/CS8 Switch power source / current sinks output. 5% L5/ H T V5 ey L
19~24, 1~2 SW8~SW1 Switch power source FI<HLJ&
3 VCC Power supply. FEJR% A i
5 ISET Current setting pin. B3 ¥ & 3 i
6 SDA 12C serial data. 12CH} 4}
7 SCL 12C serial clock. 12CH¥E
8 SDB Shutdown the chip when pull to low. 2437 {I I 3¢ 18 Fr
9 AD 12C Address setting. [2C i 5 & i
Copyright©2024, Heroic Technology -5- 3/2024 - V0.6
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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, SWx, CSx Vi -0.3 VCC+0.3 Y,
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature TA -40 125 C
Junction Temperature Ty -40 125 C
Storage Temperature Tste -65 150 C
Package thermal resistance, junction to
ambient (4 layer standard test PCB based on CAIN 40 °CIW
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 2.5 55 \Y,
Quiescent power supply current lcc Vspe= Vcc,all LEDs off 2 3 mA
Vspe= 0V 3 5 UA
Shutdown current Isp Vspe= Vcc, Configuration Register 3 5 UA
written “0000 0000”
Maximum constant current of lour Riser=10kQ, 35 mA
CSX GCC= “100 0000”, SL=0xFF
Average current on each LED Lo Riser=10kQ, GCC= “100 0000” 4.22 mA
ILep = loutpeak)/Duty SL=0xFF, n=8, Duty=1/8.29
Current switch headroom Iswitch=600mA Riset=10kQ, 500 mv
voltage SWX VHR GCC= “100 0000”, SL=0xFF
Current sink headroom Isink=34mA, Riset=10kQ, 400 mv
voltage CSx GCC= “100 0000”, SL=0xFF
Period of scanning tscan 30 us
Non-overlap blanking time INoLL
during scan, the SWx and 0.8 us
CSy are all off during this time
Delay total time for CS1 to
CSS8,
during this time, the SWx is on oz 0.27 us
but CSx is not all turned on
Thermal shutdown Tsp 160 C
Thermal shutdown hysteresis Tsp_Hys 20 C
Output voltage of ISET pin VISET 1 Vv
® Logic Electrical Characteristics (SDA, SCL, AD, SDB)
PARAMETER Symbol CONDITION MIN | TYP | MAX | UNIT
Logic “0” input voltage Vi Vce= 2.5V~5.5V, LGC="“0" GND 0.4 Y,
Logic “1” input voltage ViH Vce= 2.5V~5.5V, LGC="“0" 1.4 Vce Y,
Logic “0” input voltage Vi Vce= 2.5V~5.5V, LGC="“1" GND 0.6 Y,
Logic “1” input voltage ViH Vce= 2.5V~5.5V, LGC=“1" 24 Vce Y,
nPut schmitt trigger Vivs | Vee=3.6V, LGC= “0”, LGC= “1” 0.2 v
ysteresis
Logic “0” input current I SDB-=L, Vinput= L 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.
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| Logic “1” input current liH SDB-=L, Vinpur= H | | 5 | | nA |
® [2C Control Port

PARAMETER Symbol MIN [ TYP | MAX [ MIN TYP MAX | UNIT
Serial-Clock frequency fscL 400 1000 kHz
Bus free time between a STOP and a START 1.3
condition tBUF 0.5 us
Holq time (rgpeated) START condition. After this thesTA) 0.6 0.26 us
period, the first clock pulse is generated.
Setup time for a repeated START condition tsu(sTA) 0.6 0.26 us
Setup Time for SCL to STOP condition tsusTo) 0.6 0.26 us
Data hold time th(paT) us
Setup Time, SDA to SCL tsu(DAT) 100 60 ns
Required Pulse Duration, SCL HIGH tHIGH 0.7 0.26 us
Required Pulse Duration, SCL LOW tLow 13 0.5 us
Rise Time, SCL and SDA Tr 300 120 ns
Fall Time, SCL and SDA Ts 300 120 ns

SDA

X

SCL
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B APPLICATION INFORMATION
1 Power Supplies

The HTR3239 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:Al),
followed by the R/W bit, AO.

The HTR3239 supports 1 MHz write and read operations. The
value of bits A1 and A2 are decided by the connection of the
AD pin.

The complete slave address is:

HTR3239 i P24 & 12C {5 Uil i) 5
A& 2k SDA A1 SCL SR fz it B i TAE 5 e
HTR3239 [ 7 Az Mkt (A7:A1), HJ5—
(VST A

HTR3239 % #F 1MHz L5 #/E, A1
A2 {7 AD 5] I HR U 5E

SRR LA -

Table1 Slave Address (Write only)

Bit AT:A3

A2:A1 A0

Value 01101

AD 0/1

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 400K IIC
with 4.7kQ ,1MHz IIC with 1kQ ). The maximum clock
frequency specified by the I?C standard is 1MHz. In this
discussion, the master is the microcontroller and the slave is
the HTR3239.

The SDA is latched in on the stable high level of the SCL.
When there is no interface activity, the SDA line should be
held high.

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 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 HTR3239’s acknowledge. The master releases the SDA
line high (through a pull-up resistor). Then the master sends
an SCL pulse. If the HTR3239 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 send a
“STOP” signal (discussed later) and abort the transfer.

Following acknowledge of HTR3239, the register address
byte is sent, most significant bit first. HTR3239 must 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 HTR3239 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..

AD %24 GND, AD = 00; AD i%#: %4 VCC,
AD = 11; AD #%#:% SCL, AD = 01; AD i##:%
SDA, AD = 10;

12C A SCHF R XU A . SCL N . [ g
M5 SDA JyX s M, ki sl 5% b
P H BB TR D 400k T4 4.7k, 1M T8 1K)
BRI BP0y AMHzZ, TEIX R, L
PR T AL RIS, Ay HTR3239.

£ SCL A€ 1= P, SDA S FBIIR
&, JFEAEAE A S PR ff o LT

“Iris 7155t SCL A& HLPET K SDA $i
724 “THIR 7 (55 3R AT s & 32U 12C
2R R BPR L NE S H SR sthE AT PR .

A KL 8bit 8 ik, ARG . 2
SCL Jya Ha P (I g Mt kA7 2 PR AT AGE

i E — MGk 5, TSNS
HTR3239 N5 5. Tisgeftimid Fhidpa
B SDA N, SRJEE SCL Kik—/ Mk
M. Wi HTR3239 1Bk s 8 17 5ds, 7
SCL Ik A ek SDA Hifik; i SDA
ARG, MR R B %A BRI, a8
FoRIE A “AEIL” F5 3 H A wrEdE L.

7E HTR3239 MNEF S RIEZ G, TA7as
bR R 2%, B e . T Ar g bl & S
HTR3239 WA 7= A — A NN R KR B AT
Hhhk L IE R

BN RALIEI 2 8 (LI A A7 S Hudls - /£ SCL
DRAIFRCIE 14 et LT I A 0 2 R - 8 A
BRI e G, HTR3239 [FME =k — MR
AN R T Bt ¥ I A

LR R TR I% Pk (55 . GRS
1 SCL JEii 4§ SDA Hi.
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SDA |

SCL | [ [
thoan > lhchie—> = > 15u(51A)§“‘|’>§ :

t lsuoan STA STO

Figure 1 12C Interface Timing

SDA / i i X E :; \
SCL —i/ \-i E/_SS_\—

Data Line Stable  Change of Data
Data Valid Allowed

Figure 2 Bit Transfer
ADDRESS AUTO INCREMENT

To write multiple bytes of data into HTR3239, load the address R HF 2N EAL XY HTR3239, HFE

of the data register that the first data byte is intended for. YR — AN B B ON S AF A A,

1E

During the HTR3239 acknowledge of receiving the data byte, HTR3239 el gs ik, 2 fEaetthhib2 A 3hn

the internal address pointer will increment by one. The next S R A N S
data byte sent to HTR3239 will be placed in the new address, . F " L%ﬁm%%ﬁ Ei\iﬁﬁ E/],,EI f A&
witkgksl, B3 1PCHEN “FIE” E5. WTHE

and so on. The auto increment of the address will continue as

long as data continues to be written to HTR3239 (Figure 4). 4.
L2 4 5 6 ,7 .8 9 1 .2 3 4 5 .6 .7 8 9 1 2 3 4 5 6 7 8 9
SDA AT R s YR R YR R A0} | A (AT Re s (Ra s YA R ko) | A [P7 Y Bs Y5 pa s p2 brYpa) | A
scL AUaVaYavpWalaualialinWaiaVaValauaWalialinWaliaiaWaliaip¥
\ — / Ak — JACk . ’ Ack Stop
Slave Address Byte Sll::{ " Register Address Byte Sll)z;:’e Data Byte S]‘:’}"_e M:l::ler

Figure 3 Typical 12C Writing

2 3 4 5 6 7 & 9 ,t 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7

SDA ‘m (J?[Aﬁ}(&SIAﬂASIAzlAllAOHA[A?[Aﬁ]AS]AJ,IABlAz[MIAOHA‘D?]D&]SslmIDSIDEXDI][?0”2 .

scL E"\_J'_\J_\_J'_\_z’_\_l’_\_f_\_/—\;

ATV ARV NV AR AV RN AV UAN SUA Rl o

Start . / Acky, . / Ack: . Ack
by Slave Address Byte by Register Address Byte by Data 1 Byte by
Master Slave Slave Slave

\}2113]716;155154]D§ID:101]D01!A[Svlozﬂ155):041 D3]D2[D71r[

piiatalalalaVatialalialialalalalatialal

8 9
bojlA [T

P
Ack \ /Ack . ‘Ack Stop
by Data (n=1) Byte by Data n Byte hy by
Slave Slave Slave  Master

Figure 4 12C Writing with Automatic Address Increment
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READ OPERATION
Most of the registers can be read. KB I3 [ EFAF 2R A2 W 2
To read the register, after I’C start condition, the bus master FR AR RIE, £ 12C BEESLUE,

must send the HTR3239 device address with the R/W bit set FHIERE HTR3239 (1954 bl RIW F74

to “0”, followed by the register address which determines 0, SR 5 306 2517 3y B e 2 T/ 251 5 Bt i
which register is accessed. Then restart I>C, the bus master 9): B RPC LS. 2B AL R
should send theHTR3239 device address with the R/W bit set A Jm ! Cu RlES, < 'iI IL - o

to “1”. Data from the register defined by the command byte is HTR3239 [ bRy RIW 745 1, eIk

then sent from the HTR3239 to the master. (Figure 5) Hh R R A s P B e 2 i HTR3239 ik 1 3
Pl & 5).
Acknowledge From Slave -‘ Acknowledge From Slave -‘ Acknowledge From Slave 1 No Acknowledge From Master
soa s s s e ca e [l T Rebesdiesiie 0 [ aefs] e e caeaa w ac fa]T T Rebe e B E
S=Suart Conditon v b
P=Siop Condition
Repeat Start
Start Condition Not
Condlhon | A&:krl:m‘lﬂiga Mknowiedge
m @@w@@@@@ @@ @@ @@w ExXoX>)
12C Device Address and Reg-sler 2C Device Address and Dala Byte Stoo
Read/Write Bit Read/Write Bit Condition

Figure 5 I2C Reading
2 SCANNING TIMING

i Scagq‘ing cycle T = 31.07us = 30us+0.8us+0.27us \

-
=

SW3

Sws

SW9

tscan = 30us, PWM duty is variable from 0/256~255/256

Figure 6 Scanning Timing
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As shown in Figure above, the SW1~SW9 is turned on by
serial, LED is driven 15 by 9 within the SWx (x=1~9) on time
(SWx, x=1~9 is source and it is high when LED on) , including
the non-overlap blanking time during scan, the duty cycle of
SWx (active high, x=1~9) is(n=9):

30us 1

= x p—
Duty = 2505 7 0.8us + 027us < 9

Or (n=8):
30us 1
30us + 0.8us + 0.27us . 8
Where 30us is tscan, the period of scanning and 0.8 is tnov1,
the non-overlap time and 0.27ps is the CSx delay time.
3 PWM CONTROL

After setting the Iout and GCC, the brightness of each LEDs
(LED average current (ILED)) can be modulated with 256
steps by PWM Register, as described in following Formula.

PWM
lipp = 256 X loyr(pEak) X Duty

Duty =

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

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 HTR3239 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.

w FE TR, SW1~SW9 K KFTH, 15X9
A~ LED B SWx MKRITH (SW 2R, U
iy LED #1710, fEHH 65 TAMEZ SR
i, SWx 2 (BHER, x=1~9) :

30us 1

Duty = ——2% 1 (n=9)
30us+0.8us+0.27us 9
30us 1

Duty = ——% 1 (n=8)
30us+0.8us+0.27us 8

30us /& tscan, &, 0.8us & tnovt,
AR HITE], 0.27us 2 %% CSx )2 8]
(PIIERT

ERET lour #1 GCC Z )5, 4 LED 4T
AL A A LLUENY PWM &7 253017 256 4%1
1, AR

PWM

LED = —gg X lour(prak) X Duty

M AN W G A A 4 NGB 0 S AT BA
WA RISERE, AT SRR R -

i HTR3239 <3l LED MR AR, N
F ) B - P I PR R0 L 5 8 S0 IR s s 3 AT 2
PEABIE

HTR3239 P seEl 2 M1 256 25 PWM
Fo T N GEXT R iR 22, B im 2R e 3G e,
PR b 23 s B RPIR I AR I 52 B AR AR, SR 5 1R
PRAE NS BRI 0] 8, 8 T R IX AN R R, 7E
WPIR S, 51N ME B 5, 3R BRI
2tk

N T 7S AU ROR, PRI 22 2 (1
Y, B LB IR = A T UL S B e R AR o S
ML IR E S, MR R R T N, 24
T=1s, HEFEMNDHME 32 G 24 T=2s, N
oM 64 2, LS. BEHER 2 LED A 1E
HERS T IARME. & LED AR, "RH
AL S BRI, ATARYE b
I

Table2 32 Gamma Steps With 256 PWM Steps

C(0) C(1) C(2) C@3) C“ C(5) C(6) Cc(
0 1 2 4 6 10 13 18
C(®) ) c10) C(1) C(12) C(13) C(14) C(15)
22 28 33 39 46 53 61 69
cde) 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
Copyright©2024, Heroic Technology -11- 3/2024 - V0.6
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256
/
192 /
£ 160
)]
= 128
=
64 //
- e
2 / =
i ———
0 4 8 12 16 20 24 28 32
Intensity Steps
Figure 7 Gamma Correction (32 Steps)
Table3 64 Gamma Steps With 256 PWM Steps
C(0) &¢0) C2) C3) c4 C(4) C(6) C(N
0 1 2 3 4 5 6 7
C(8) C©9) C(10) C(1 C(12) C(13) C(14) C(15)
8 10 12 14 16 18 20 22
C(16) (o) C(18) C(19) C(20) c@2n 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@3n
47 50 53 57 61 65 69 73
C(32) C(33) C(34) C(35) C@36) Cc@37 C(38) C(39)
77 81 85 89 94 99 104 109
C(40) C41) C42) C43) C(44) C(45) C(46) C(47)
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
256 /
224
//
192
£ 160
8 /
§ 128 y 7
Y /
64 //
e
32 >
0 —"'/
0 8 16 24 32 40 48 56 64
Intensity Steps
Figure 8 Gamma Correction (64 Steps)
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5 OPEN/SHORT DETECT FUNCTION
HTR3239 has open and short detect bit for each LED.

Before using the open/short detect function, the following
settings should be followed:

(1) The SSD of reg 0xAO0 should be enabled;

(2) GCC (reg 0xA1l) should be not “0x00”;

(3) LSB of SL (reg 0x92 ~ 0x9F) should be “17;
(4) PWM (reg 0x03~ 0x8F) should be not “0x00”;

(5) Write reg 0xBO as 0x00, so that neither pullup nor
pulldown resistor exists for SWx.

After that, by setting the OSDE bits of the Configuration
Register (AOh) from “00” to “01” or “10”, the LED Open/short
Register will start to store the open/short information and after
at least 2 scanning cycles and the MCU can get the open/short
information by reading the B3h~C4h, the open/short data will
not get refreshed when setting the OSDE bit of the
Configuration Register.

The detect action is one-off event and each time before reading
out the open/short information, the OSDE bit of the
Configuration Register (AOh) need to be set from “0” to “1”
(clear before set operation).

6 DE-GHOST FUNCTION

The “ghost” term is used to describe the behavior of an LED
that should be OFF but instead glows dimly when another
LED is turned ON. A ghosting effect typically can occur when
multiplexing LEDs. In matrix architecture any parasitic
capacitance found in the constant-current outputs or the PCB
traces to the LEDs may provide sufficient current to dimly
light an LED to create a ghosting effect.

To prevent this LED ghost effect, the HTR3239 has integrated
Pull down resistors for each SWx (x=1~9) and Pull up
resistors for each CSy (y=1~16). Select the right SWx Pull
down resistor (BOh) and CSy Pull up resistor (BOh) which
eliminates the ghost LED for a particular matrix layout
configuration.

7 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 SSD bit of the Configuration Register (A0Oh) to “0”,
the HTR3239 will operate in software shutdown mode. When
the HTR3239 is in software shutdown, all current sources are
switched off, so that the matrix is blanked. All registers can be
operated.

HTR3239 &4 LED #84A — NI Fl % %
R AT o

FEASEFH R A T R 1 7 B
(1) OxAO H111) SSD H1fifiE;

(2) OxA1 {145 F iR & B vk 0;
(3) 0x92~0x9F 11 SL HAKNLA 1;
(4) 0x03~0x8F [1) PWM ¥ & Ak 0;
(5) 0xBO 5 0, AEA Lhi FHi.

B i d ot 5 B B A 748 (AOh) 1Y) OSDE
KA “00” # “01” =% “10”, LED JFi/4
AR F IR A E R, A TE
2 NMERAEWYE, MCU mial A B3h~C4h
AT AP BT B S S, R ERE %
{725 1) OSDE {7 IRz, FB%/ RS EHR A2
IR

AT A —Fh— R AT N 5 BRIRAE 2L
TS5 B 200, FCE A7 2%1 OSDE {7/
M0 AN 1,

“ghost” XAl & H KRR RS LED 4T
4bT OFF 75, {HIERI LED 4T+ I, #1F
BRI, R IGUR T KA LED 28
FH B o FEREF SR A, AT AR LEAE ) H iy B
# PCB % LED 7754 AR ] e it 2 1%
) EL IR 25 A LED AT, TS SRS .

N T BB R, £ HTR3239 Hr, X1
B> SWx A Z A MR, X T4 CSy %
A EAg H P, PRSI R AN By F B AT LA
BRI IR -

O Fr RWOE AT T Dike . A ok
TR v TR R e A S S /R 7 R N

IR AC B S A (AOh) Hiff) SSD i
“O7, R EEANBAT ORI, T T
B R, BT AT K2 A7 e # T LA S
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Hardware Shutdown

The chip enters hardware shutdown when the SDB pin is
pulled low. All analog circuits are disabled during hardware
shutdown The chip releases hardware shutdown when the
SDB pin is pulled high. During hardware shutdown state
Function Register can be operated.

If VCC has risk drop below 1.75V but above 0.1V during
SDB pulled low, please re-initialize all Function Registers
before SDB pulled high.

2 SDB AL AR, o5 B A0 i 3
FITA ERORSADL LB R A 5 BT

4 SDB JHI i I, A Fr IR H AE A S A o
FEREPE IR AT, A7 AT DA dRAE

aniRAE SDB FLAKAI% VCC HE#E] |
0.1V £ 1.75V 2 Ja], A2t SDB #if i Z Hi 5 &
TG B AT A7 AR MR
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Table4 Register Map

Register Address Name Function R/W Default Value

Set PWM value for LED
03h~8Fh PWM Register X R/W 0000 0000
wE PWM {8

Control the DC output current of each CSy

92h~9Fh Scaling Register P4 —E% CS [ E R R/W 0000 0000

Configure the operation mode

AOh Configuration Register e R/W 0001 0000
il Big {7
Set the global current

Ath Global Current Control Register | . RIW 0000 0000
BB AR B

. . Set the pull down resistor for SWx and pull up resistor for
BOh Pull Down/UEeRiesstls:or Selection csy RIW 0011 0011
9 BEE SWx [ BT CSy ) b i i

Spread spectrum function enable

B1h Spread Spectrum Register R e R/W 0000 0000
PR RE A g
Set the PWM frequency

B2h PWM Frequency Register ) R/W 0000 0001
W E PWM iR

Store the open or short information
B3h~C4h Open/Short Register o N R 0000 0000
AFAH T B AT 1015 S

Reset all register to POR state
CFh Reset Register -~ w 0000 0000
TR A

Register Address: 03h~8Fh, PWM Register (default 0000 0000)

Bit Label Default Description

D7:D0 | PWM 0000000 Each dot has a byte to modulate the PWM duty in 256 steps. The value of the PWM Registers decides
the average current of each LED, see the following formula.

B A —AENT R 256 NG PWM (H25L, B4 PWM S 725 M veE T 44 LED i
HFE R, BErSH AR Y.

VvCC

=
J;—E CS81 19|20 | 20 70 |80 | -
== z cs7
Tk oF | 1F | 2F 6F [7F | oF
— = Cs6
rg oe| 1| 2E 6E | 7E | 8E
L = css5
L—E o7 | 17| 27 67|77 | 87
°
°
3
ri €S2 104 |14 | 24 64 |74 |84
p— =3
*rf CSll03 |13 |23 63 [73 |83

Figure 9 PWM Register Map
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The average current of each LED I gp can be computed by /> LED HLE%HI-FI I Iep THAE Q0T
Formula: PWM
PWM Igp = g < lour(pEak) X Duty
Iigp = —z— X lourpEaK) X Duty
256 7
7 PWM = ) D[n]x2"
PWM = ) D[n]x2" n=0
n=0 Duty /& SW 5% FB 1], 3L n 7R
Where Duty is the duty cycle of SWx,n=9 or § .....: ¥,
30 1
Duty = i X — Duty = 30us y 1
30us + 0.8us +0.27us n uty = 30us + 0.8us + 0.27us ~ n
Iour is the output current of CSy (y=1~16): lout [R5 H BT
342 GCC SL
lourepeary = p— X "4 X 7e% I _ 342 e SL
ISET OUT(PEAK) ™ R o ™ 64 ~ 256

GCC is the Global Current Control Register (A1h) value, SL
is the Scaling Register value (92h~9Fh) and Riser is the
external resistor of Isgt pin.

GCC /& Global Current Control Register
(A1h) SL & Scaling Register value (92h~9Fh)
Riser /& Iser 510 L[ 40 F FHAR

7
SL= Z D[n] x 2"
n=0

Register Address: 92h~9Fh, Scaling Register (default 00000000)

Bit Label Default Description
D7:D0 | SL 00000000 | Scaling register control the DC output current of each CSy. Each CSy has a byte to modulate the
scaling in 256 steps. The value of the Scaling Register decides the peak current of each LED noted
lout(PEAK).
A Az N CSy #— B Bt iR, & —1 CSy #H 1byte 7E 256 Wi [ A ZHI19H(5
5o P A AR PLE T 8N LED 1) peak B, FAARTSH AP .
vce
=
—
—
p— =
=
°
°
|2 Ccs2 o3
LT |2 cs1 02

Figure 10 Scaling Register Map
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Register Address: AOh, Configuration Register (default 00010000)

Bit

Label

Default

Description

D7:D4

SWS

0001

SWx Setting

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:

SW1~SW9, 9SWx15CS matrix

SW1~SW8, 8SWx16CS matrix

SW1~SW7, 7SWx16CS matrix, SW8 no-active
SW1~SW6, 6SWx16CS matrix, SW7~SW8 no-active
SW1~SW5, 58Wx16CS matrix, SW6~SW8 no-active
SW1~SW4, 4SWx16CS matrix, SW5~SW8 no-active
SW1~SW3, 38Wx16CS matrix, SW4~SW8 no-active
SW1~SW2, 2SWx16CS matrix, SW3~SW8 no-active
SW1~SW9 with same phase, all on.

Others no use

D3

LGC

H/L logic mifk:& 48 i 7
0: 1.4V/0.4V
1: 2.4V/0.6V

D2:D1

OSDE

00

Open Short Detection Enable T 48 46 1

00: SCHFFE MK Disable open/short detection
01/11: FFEEKM#EE Enable open detection

10: ZEEEAIMI{ERE Enable short detection

DO

SSD

Software Shutdown Control #3142 il
0: ¥ Software shutdown

1: IE% T./F Normal operation

Register Address: A1h, Global Current Control Register (default 00000000)

Bit

Label

Default

Description

D7

Reserved

0

D6:D0

GCC

0000000

The Global Current Control Register modulates all CSy (y=1~18) DC current which is noted as lout
in 65 steps, maximum GCC is “100 0000’, if GCC>“1000000", GCC= “100 0000".

4 JRy R P A7 A7 242 ] CSy(y=1~18)M B HUAL (85 A& F), SN E(H >y 1000000, ik GCC

KT 1000000, T GCC 4y 1000000

Reg

ister Addr

ess: BOh,

Pull Down/Up Resistor Selection Register (default 00110011)

Bit

Label

Default

Description

D7

PHC

0

Phase choice, Hifirik#%
0: O ZAH{7IEIR O degree phase delay
1:180 FEEAH{ZEIR 180 degree phase delay

D6:D4

SWPDR

011

SWx Pull down Resistor Selection, SWx T #i Fi FH e % 27 77 2%

000:
001:
010:
011:
100:
101:
110:
111:

No pull-down resistor
4.0kQ only in SWx off time
8.0kQ only in SWx off time
0.5kQ only in SWx off time
8.0kQ all the time

0.5kQ all the time

1.0kQ all the time

2.0kQ all the time

D3

Reserved

D2:D0

CSPUR

011

CSy Pull up Resistor Selection CSy _Ei A L5 £ %7 17 4%

000:
001:
010:
011:
100:
101:

No pull up resistor
4.0kQ only in CSx off time
8.0kQ only in CSx off time
0.5kQ only in CSx off time
8.0kQ all the time
0.5kQ all the time

Copyright©2024, Heroic Technology
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110: 1.0kQ all the time
111:  2.0kQ all the time
Register Address: B1h, Spread Spectrum Register (default 00000000)
Bit Label Default Description
D7:D6 | Reserved 00
D5 SSP 0 Spread spectrum function enable 4 4Jifdi fit
0: #%1l: Disable
1. ffif& Enable
D3:D2 | RNG 00 Spread spectrum range 3 473t
00 5%
01 +15%
10 £24%
11 £34%
D1:D0 | CLT 00 Spread spectrum cycle time #4114 %
00 1980ps
01 1200us
10 820ps
11 660us
Register Address: B2h, PWM Frequency Register (default 00000001)
Bit Label Default Description
D7:D3 | Reserved 00000
D2:D0 | PWMF 001 PWM frequency setting PWM 47 % &
000 55kHz
001 32kHz
010 4kHz
011 2kHz
100 1kHz
101 0.5kHz(n<4)
110 0.25kHz(n<2)
111 80kHz
Copyright©2024, Heroic Technology -18- 3/2024 - V0.6
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Register Address: B3h~C4h, Open/Short Register (Read Only)
Bit Label Default | Description

D7:D0 | CS08:CS06 0000000 | When OSDE (AOh) is set to “01”, open detection will be triggered once, and the open information will
0 be stored at B3h~C4h.

4 OSDE(AQh) 1% & A 01" FF Bkl 2 il — ¥k, FFf(s Bt 2 /7643 B3h~C4h

When OSDE (AOh) set to “10”, short detection will be triggered once, and the short information will
be stored at B3h~C4h

4 OSDE(AOh) 1% & 10" B Al 2> il — ¥k, B (5 Bt 2 /7643 B3h~C4h

Bit | CSx\SWx | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 SW9
D7 CS8
D6 CS7
D5 CS6
D4 -
D3 — 0xB4 | 0xB6 | 0xB8 | OxBA | 0xBC | OxBE | 0xCO | 0xC2 | 0xC4
D2 -
D1 -
DO -
D7 -
D6 CSh
D5 Cs4
b4 €53 0xB3 | 0xB5 | 0xB7 | 0xB9 | 0xBB | 0xBD | 0xBF | 0xC1 | 0xC3
D3 CS2
D2 CS1
D1 -
DO -

Register Address: CFh, Reset Register

Bit Label Default Description
D7:D0 | Reset 0000000 | Once user writes the Reset Register with any value, HTR3239 will reset all the HTR3239 registers to
0 their default value. On initial power-up, the HTR3239 registers are reset to their default values for a
blank display.

LM 1E Reset A /A8 H S NMERAE, HTR3239 280 A A7 S BIMAT AT UG E . 7EWIMR B
Fid AR, HTR3239 1o & A #IRI 4R 1H
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B PACKAGE OUTLINE
SPN (SOP24)

H H H H

-
1

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 2. 350 2. 650 0.093 0.104
Al 0.100 0. 300 0. 004 0.012
A2 2.100 2.500 0. 083 0. 098
b 0.330 0.510 0.013 0. 020
c 0. 204 0.330 0. 008 0.013
D 15. 200 15. 600 0. 598 0.614
E 1. 400 1. 600 0. 291 0.299
Ef 10. 210 10. 610 0. 402 0.418
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
0 0° 8" 0° 8"
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B TAPE AND REEL INFORMATION
Y P1
—» [« KO
OO OO0 @;@<
 nmme | | l ol 5
eel Diameter 2
(o) : of o] |o
| | |
TENLFL A0
Cavity
- AO Dimension designed to accommodate the
HEEE component width; BHEEE
Reel Width - - -
(W1) BO Dimension designed to accommodate the
VI component length;, B{EKE
[ [ | KO Dimension designed to accommodate the
} component thickness; FHEEE
w Overall width of the carrier tape;
BEREAEE
P1 Pitch between successive cavity centers;
HReBECEE
#RtE PIN1 B{USBRIEC

Quadrant Assignments for Pin1 Orientation in Tape

0000000 O0AO0

HESFL
Sprocket Holes
Q1 | Q2 Q1 | Q2
BR#EELR
Q3 Q4 Q3 Q4 User Direction of feed
~_/ 7 )
%ﬂ%l‘ﬁ Pocket Quadrants
¥ H Bl .
e B R i BB | 2o | a0 | B0 | ko | P1 | w | P
P # | sPQ B SR
art No. Package | Package . w1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTR3239SPNR SOP SPN 24 TBD TBD TBD TBD TBD TBD TBD TBD TBD
Copyright©2024, Heroic Technology -21- 3/2024 - V0.6
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B TAPE AND REEL BOX INFORMATION

HEIFA KE mre A - .
EeES HExm | Il S5 Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HTR3239SPNR SOP SPN 24 TBD TBD TBD TBD
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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 (BUNREFHT) REX 5 RS SORREMBES. EIE. $Ee. e Al
A, B SRR AR S AR SS IBUR o 28 AE N BRI AE P i SR ORI 49 21 1015 B Bl 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 XA R 1R 358 B AT 8 B B 250 7 7 il B AR R Wt AN AR AR AT B4«

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.

AR AR OGS BRI TSR, (AHTIFAK AR BT, AT A 58 1 L RIF 3 =07 BORI AR 35 # 3«

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

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

REETRE (FX) REFRAF

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hohb: WA X T A YE %3339 5 IRC R HARE = 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

T RN SRR E TG AT, BEIN SREG ™ s S HE AR Bk
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