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HTR7198(S), HTR7144(S)
LED DRIVER

BRI ThEERI18x11, 18x8fFFILED IE=hES

18x12, 18x8 Matrix LED Driver with Auto Breathing Function

B FEATURES
- Supply voltage range: 2.7V to 5.5V
* 18 current sinks (CS), 11 or 8 current switches
(SW)
* Programmable matrix size, up to 18x11 = 198
LED matrix
* Global 256 DC current steps
* Individual 256 PWM control steps for dimming
* Individual 256-level DC current for 16.8 million
color calibration
= Auto breathing or group PWM control with 3
pattern controllers
* High-precision current sinks
-Device-to-device error: +5%
-Channel-to-channel error: +5%
- EMI and audible noise reduction
-Phase shift control
-Spread spectrum function
-Programmable slew rate
- Programmable H/L logic: 1.4V/0.4V or 2.4V/0.6V
- Clock synchronization between devices by SYNC
pin
- UVLO and over-temperature protection
- Multiple PWM frequency selectable
- HTR7198, HTR7144: 1MHz I2C-compatible
interface, 16 I1°C device addresses
HTR7198S, HTR7144S: 10MHz SPI interface
* Individual open and short error detect function
+ De-Ghost
* QFN5x5-40L package

B APPLICATIONS
- Smart home appliances - 10T device

= Consumer electronics
Mouse

- Key Boards and

- NEREE/E: 2.7V-5.5V
- 18EEEEIATIR(CS), 11EEELSEEFFR(SW)
- IR EEMFEREY, &RESF18x11 = 198K
- 2F256NERIREEM
- JRI7A9256/ T PWMIEYE
- JIZAY256f CSERI AT 1680 iR A
- 3MERIEFIES, BT B FREEFEPWMES
- AR ERRES: BHIHIRELS%,; BEERE
+5%
- EMIF0R] [ E)IR A OB IRHETHE :
-TEBIRE
- SRINEE
- ERATREEEIRE
- BIEE/(REFENRE: 1.4V/0.4V I 2.4V/0.6V
- XIFEISYNCHI T2 NG R ES
- RIEFIE R RIPIhEE
- ZFIPWMSRERA]I%
- HTR7198, HTR7144: Z#F1MHz912CEEO, 16
M2CES bt
HTR7198S, HTR7144S: 7#%10MHz SPliEO
- AT RIS R AR ITHAE

- De-Ghost

- QFN5x5-40L
BeERERE - IOTiE%%
ON=E =R - SR
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HTR7198(S), HTR7144(S)
LED DRIVER

B DESCRIPTION

HTR7198(S) is an 18x11, and HTR7144(S) is an 18x8
Matrix LED driver programmed via 1MHz 1°C compatible
interface (for HTR7198 and HTR7144) or 10MHz SPI
interface (for HTR7198S and HTR7144S). Each LED can
be programed individually with 8-bit PWM data (brightness
dimming), and 8-bit DC scaling data (Color Calibration).
There are also global current settings via register GCCR
and external resistor Riser.

Three integrated pattern controllers provide auto breathing
or group dimming control. Each pattern controller can work
in auto breathing or manual control mode. All breathing
parameters are configurable, including rising/falling slope,
on/off time, repeat times, and minimum/maximum
brightness, etc. Each LED’'s PWM parameter can be
sourced from any one of the 3 pattern controllers optionally.

Additionally, each LED open and short state can be
detected, HTR7198(S) or HTR7144(S) stores 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 HTR7198(S) or HTR7144(S) operates from 2.7V to
5.5V and features a very low shutdown and operational
current. HTR7198(S) and HTR7144(S) are available in
QFN5x5-40L package. It operates from 2.7V to 5.5V over
the temperature range of -40°C to +125°C.

B EXTENDED DEVICE INFORMATION

ARG e — F0E I IMHz 1 12C #2 1
(HTR7198, HTR7144) 5 10MHz SPI #% [
(HTR7198S, HTR7144S) 17 4 F2 1) % #5718
X 11818 X 84 5| ILEDIRF:0: Fr, &R SWx
S RFB A PWME AR BT ML, I HAgRE
CSx#A 847 ¥ Bt F 4 Hi s F ok SR g4 Al
(11256 [ ZEEPWMiE Y, FF HAEEASCSx#S L
FF2561 1 B F AT R TSR

HTR7198(S) 5 HTR7144(S) 4 & = /i
Al gs, CLRHEAS R B ) e slE 4 it
. A 8 0T LA AE B 3P ER
Fahhil . PRSI RE, Wk
FERBEAS . TR/t ia) . AR RE. /s
25 . BEANLEDFIPWMZE 0] M = AN 047 il
PR — M

F4h, FEASLED I BRI R S R BE 4
Holll, HTR7198(S)BHTR7144(S)AEH5 40 1%
G (5 B A7 % 7E Open-Short 7 £7- a2 .

HTR7198(S) 5k HTR7144(S) ] T {F H, J&
FE2.7VEI5.5V 8], Ff H I i Al TAE HL iR
#AEH N . HTR7198(S)Ei HTR7144(S) 37 #F
QFN5x5-40L%f %, 7 {E2.7VEI5.5VAI-40° C
to +125° C N TLAE.

Part Number Channel Interface Package
HTR7216SQER 18*12=216 12C QFN5*5-44L
HTR7216SSQER 18*12=216 SPI QFN5*5-44L
HTR7198SQER 18*11=198 12C QFN5*5-40L
HTR7198SSQER 18*11=198 SPI QFN5*5-40L
HTR7144SQER 18*8=144 12C QFN5*5-40L
HTR7144SSQER 18*8=144 SPI QFN5*5-40L
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B TYPICAL APPLICATION
©) vee=sv swi |6
o 51 pvce 4
1|.1F!L 0.1uF swz
171 sws |7
-~ 21 vee °
Wl Lomr .
40 HTR7198  gwo |10
VDD = =
] swio |40
L o "o swi1 -1
. 2y spa Ro= 9 9 9 9 ¢ 9
e s B E EO PO O P
Controller SCL Ccs18 * * L
— 1" FRERES ERERNES
cstr LT 200 v\ v\ v\ '\’_%'Z‘\ 4
0.1uF
Lo e .
e 3 ) ] ]
2 o N 00 o B S o GO
Rser = 10kQ g AD1 es N
SET — 23’
paD| GnD 3 20 MV P YAV AV

— Cs1
16 | PGND

HTR7198 Driving 18x11 LEDs
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B ORDERING INFORMATION

Part Number PaTc;l:)aege PaA%k;?e Eco Plan MSL Level Marking Shippin’aggckage /
HTR719RSSSQE QF'ZISS(;E)ML SQE RoHS MSL3 ?JYRI\ZIL?I; Tape gggol‘?)igl (R)/
HTR7198SQER QF'Z‘SE’SEE)“OL SQE RoHS MSL3 ML Tape gggo'?)‘;‘:' (R)/

Part Number

HTR7198S SQE

Package Type

R
L Shipping Package

Model

Production Tracking Code

Y M

3

Lot Number

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

B
\—> Random Code

Internal Code

" YYYMAAB is production tracking code
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B TERMINAL CONFIGURATION
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B TERMINAL FUNCTION

Terminal No.

HTR7198 | HTR7198S Name Description
31~39, 17~21, 12~15 CS1~CS18 | Current sinks output. FL i/ I H
6~11, 1~4, 40 SW1~SW11 | Switch power source JT%H A
5 PVCC Power supply for LED current. HiJF 4 A ¥
22 vCC Power supply for internal circuit. FEIFHA i
(10,1 l’iIOTﬁ); 1}5[8{)7 144 or NC No connection. W #BTCIER
24,25 -- ADI1, ADO I2C Address setting. I2C bk 15 & iy

27 -- SCL I2C serial clock. IPCH#E

28 - SDA IC serial data. I2CH} 5

- 24 MISO Serial output data for SPI. SPIEHE fi H! vt

-- 25 CS Chip select for SP1. SPI %

- 27 SCK Serial clock for SPI. SPIF 44

-- 28 MOSI Serial input data for SPI. SPIHE i A\ i
26 EN Shutdown the chip when pull to low. 4H7 R} 5]
29 ISET Current setting pin. IR & 5] 1
30 SYNC ?ﬂ}ock synchronization pin in multiple devices application. £t i N K, B8HFE D

it

16 PGND Power ground. H
23 GND Ground.
EP GND Connect to GND. s,

Copyright©2025, Heroic Technology
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B SPECIFICATIONS'
® Absolute Maximum Ratings 2
PARAMETER Symbol MIN TYP MAX UNIT
Power supply voltage for VCC and PVCC VCC -0.3 6 \Y
Voltage at SCL, SDA, ADO, AD1, EN, SCK,
MOSI, CS, MISO v 03 vee v
Voltage at SWx, CSx Vi -0.3 PVCC \%
Voltage at ISET Viser -0.3 2 Y,
Moisture Sensitivity Level (MSL) MSL3
Ambient Operating Temperature Ta -40 125 °C
Junction Temperature Ty -40 150 °C
Storage Temperature Tste -65 150 °C
Package thermal resistance, junction to
ambient (4 layer standard test PCB based on Bua 30 °C/W
JEDEC standard)
ESD (HBM) +2 kV
ESD (CDM) +1 kV
® Main Electrical Characteristics
Condition: Ta = 25°C, VCC = 3.6V, Riset=10kQ, unless otherwise specified
PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Power supply voltage for VCC
and PVCC VCC 2.7 55 \%
Quiescent power supply current lcc XfEsz Vee, CHIPEN =1, all LEDs 1.8 mA
Ven= 0V 3 uA
Shutdown current Isb
Ven=Vcc, CHIPEN =0 3 uA
Maximum constant current of lour Riser = 10kQ, Viep = 0.5V 40 mA
CSX ovtma | GCC= 0xFF, SL=0xFF
Current switch headroom Iswitch=720mA, Riset=10kQ, 750 mV
voltage SWx v GCC= OxFF, SL=0xFF
Current sink headroom AR Isink=40mA, Riset=10kQ, 300 mv
voltage CSx GCC= OxFF, SL=0xFF
Internal sink current | RiLm=0, UVCR.OCPTh=0 75 mA
limit HM RiLm=0, UVCR.OCPTh=1 120 mA
Device to device current error ImaTCH All Channels’ current set to 40mA -5 +5 %
grl:gpnel to channel current Aliep All Channels’ current set to 40mA -5 +5 %
OSC clock frequency Fosc 16 MHz
Period of scanning tscan 216 us
Non-overlap blanking time tno 1 Us
between SW
Delay time between the falling
edge of CS18 and SWx tor1 125 ns
Delay time between the rising
edge of SWx and CS1 tor2 250 ns
Delay time of each CS group,
there are 6 groups of CS tors 125 ns
Thermal shutdown Tso 165 °C
Thermal shutdown hysteresis Tsp_tys 25 °C
Output voltage of ISET pin VISET 0.8 \Y

" 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.

Copyright©2025, Heroic Technology -9- 12/2025 -V1.0
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® Logic Electrical Characteristics (SDA, SCL, AD0O, AD1, EN, SCK, MOSI, CS, MISO)
PARAMETER Symbol CONDITION MIN TYP MAX | UNIT

Logic “0” input voltage ViL Vce= 2.7V~5.5V, LGC="*0" GND 04 \%

Logic “1” input voltage Vi Vee= 2.7V~5.5V, LGC="“0" 1.4 Vcce \%

Logic “0” input voltage Vi Vee= 2.7V~5.5V, LGC="“1" GND 0.6 \%

Logic “1” input voltage Vi Vee= 2.7V~5.5V, LGC="“1" 24 Vcc \%
® |2C Control Port (HTR7198, HTR7144)

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
condition taur 1.3 0.5 us
e i B I E
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(DAT) 0 0 us
Setup Time, SDA to SCL tsu(DAT) 100 50 ns
Required Pulse Duration, SCL HIGH thiGH 0.7 0.26 us
Required Pulse Duration, SCL LOW tLow 1.3 0.5 us
Rise Time, SCL and SDA Tr 300 120 ns
Fall Time, SCL and SDA Tt 300 120 ns

SDA

SCL

Figure 1 12C Timing

® SPI Control Port (HTR7198S, HTR7144S)

PARAMETER Symbol MIN TYP MAX UNIT
Clock frequency fc 10 MHz
CS active setup time tcsas 30 ns
CS active hold time tcsan 15 ns
CS not active setup time tcsns 15 ns
CS not active hold time tcsnH 15 ns
SCK high time tcH 20 ns
SCK low time teL 35 ns
Data in set up time tos 10 ns
Data in hold time tLow 15 ns
SCK falling edge to MISO data update time Tt 12 42 ns

Copyright©2025, Heroic Technology -10- 12/2025 -V1.0
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Figure 2 SPI Input Timing
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Figure 3 SPI Output Timing
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B APPLICATION INFORMATION

1 Power On Timing and Reset

The recommended power on timing shows as the follows.

HEFE 1) b HU

vee |~

POR 0.5ms

information after POR

oTP

load

Note: The device need about 2ms for loading OTP

EN&&ChipEN

100us

; Mote: OSC operatestable need

0scC

i 100us :

Page0~Page4
Configuring Time

H
Page(~Paged configuring time
' H

y age0~Paged configunng time i
i H

(I

Mode Standby

Active

Figure 4 Power on Timing

Once the device is powered on, the device is reset, all the
registers are reset to default value.

Once the power supply VCC voltage drops below POR
threshold (2.5V typ), the device is reset. PRStatus of register
UVCR (page 0, address = 0x2A) shows if a POR reset is
occurred.

Software Reset

Once the register RSTN (page 0, address = 0x2F) is written
into OxAE, device is reset, all the registers are reset to default
value and the device goes into shutdown mode.

Any other I12C or SPI communication can be done only 0.5ms
after the software reset or power on reset.

2 Operation Mode
2.1 Active Mode

Once EN = H, and bit ChipEN of register GCR (Page 0,
address = 0x00) is set to “1”, the device goes into active mode.

2.2 Shutdown Mode

Once EN =L, or bit ChipEN of register GCR (Page 0, address
= 0x00) is set to “0”, or UVLO is triggered (UVFlag = 1), or
over temperature protection is trggered, the device goes into
shutdown mode, where all analog module is shutdown to save
the power consumption, all the registers remain the values and
still can be read or written via 12C or SPI. When POR (Power
On Reset) is triggered, the devices goes into shutdown mode
and all registers will be reset to default value.

L B, SR RAL, T R A AR IR
EZIESINIER

4 VCC [#ik3] POR HI{E(2.5V #7UH),
O AT 274745 UVCR (page 0, address = 0x2A)
F1f) PRStatus A LR RE AL T POR EA.

BHEEAL

271743 RSTN (page 0, address = 0x2F)5
0xAE, ‘S 847, P ar a2 2EB0ME, O
FE AR W

BRI FHEELN)E, FEid 0.5ms, A
REHEATH R 12C B SPI .

M EN=H, Z7f7#% GCR(Page 0, address =
0x00)+ ) ChipEN ¥R “17, N AR
ﬁo

2 EN=L, 3 % 775 GCR(Page 0, address
= 0x00)" ] ChipEN &4 “0”, 57 UVLO X
JEARY A B((UVFlag = 1)), BE RSG5,
O3 HEN SRS, R B A AU B G 7 DAY
BINFE, BTA A7 a PR B T iE s 12C 5 SPI
5. %4 POR H3L, OB KBIER, Frf
R =R OSE L GLIER
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2.3 Low Power Mode

Once bit LPEN of register MIXCR (Page 0, address = 0x46)
issetto “1”, orall PWM regesters [7:0] (page 1) are 0x00 in
active mode, the device goes into low power mode. If any bit
of PWM]7:0] is not 0, the device exits low power mode
immediately.

3 12C Operation (HTR7198, HTR7144)

The HTR7198 or HTR7144 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 supports 1MHz write and read
operations.

The chip has a 7-bit slave device address (A7:A1), followed
by the R/W bit, A0. The slave device addresses can be
determined by ADO and ADI, see as the following table. The
device also supports using a slave broadcast address of 0x5A.

2 MIXCR % {7 #%(Page 0, address = 0x46)
JLPEN 5“17, 8ifE TAER T s PWM[7:0]
29 0x00, O ANKTh#ERE . — H PWM[7:0]
R — AR €07, 5B HYRTh R (.

HTR7198 & HTR7144 1 %4554 12C
WS ML B AT 2 SDA 1 SCL kg ilits
R TAET e HSZRF AIMHz B35 #4E .

HTR7198 5 HTR7144 i 7 fi7 it M g1
itk (A7T:A1D), e —h NS AL, stk i
AD1 Al AD1 ¥eE, W NR. HiECH T bk
0x5A, i HTR7198 & HTR7144 57 {8 F 1
1R as st .

Table1 Slave Device Address

AT:A5 A4:A3 A2:Al A0 ADO AD1 Devlizef:ld]ress ][)zigof?,‘fzi;s
(wire/read)
00 00 GND GND 0x20 0x40
00 01 GND VCC 0x21 0x42
00 10 GND SCL 0x22 0x44
00 11 GND SDA 0x23 0x46
01 00 VCC GND 0x24 0x48
01 01 VCC VCC 0x25 0x4A
01 10 VCC SCL 0x26 0x4C
01 11 VCC SDA 0x27 0x4E
010 0/1
10 00 SCL GND 0x28 0x50
10 01 SCL VCC 0x29 0x52
10 10 SCL SCL 0x2A 0x54
10 11 SCL SDA 0x2B 0x56
11 00 SDA GND 0x2C 0x58
11 01 SDA VCC 0x2D 0x5A
11 10 SDA SCL 0x2E 0x5C
11 11 SDA SDA 0x2F 0x5E
Copyright©2025, Heroic Technology -13- 12/2025 -V1.0
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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 1>C standard is 1IMHz. In this
discussion, the master is the microcontroller and the slave is
the HTR7198 or HTR7144.

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 HTR7198 or HTR7144’s acknowledge. The master
releases the SDA line high (through a pull-up resistor). Then
the master sends an SCL pulse. If the HTR7198 or HTR7144
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 HTR7198 or HTR7144, the
register address byte is sent, most significant bit first.
HTR7198 or HTR7144 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 HTR7198 or HTR7144 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..

12C 22 SRR R A4 . SCL 9B g
F; SDA JyXfalsm H, Tt 3xsl, 5%k
P HL B SR D 400k T4 4.7k, 1M T8 1K).
BRI BIE )y AIMHz . FEXFMELL S, T
PEou s R BLAE S 4%, ARy HTR7198 Bk
HTR7144.

£ SCL JUARSE [ I, SDA 9K
&, JFEAEAE A S PR A e LT

“JF4” (5 SCL 9L FHHH SDA i
0771 “ TR £33 ST 0 46 B0 12C
Rtk DR ERA N 11 CRO M H.

P LR 8bit i fy ki, AL 1R
SCL Jy iy LT (R AR A ik A7 I 25 R FF AR E o

e — it 225, TSNS
HTR7198 & HTR7144 N &5 5. a8
by BB SDA N LT, AR {# SCL
Rik—AMka. i HTR7198 5 HTR7144 1E
IR 8 fr %, 7E SCL bkt ] ek
fif SDA FAIK; Wi SDA LA MK, WFRREHE
WA BN, FESESRE—A ik
55 H B A o144 .

7 HTR7198 8¢ HTR7144 HIN&1{5 5 Kik
ZJa, A RIE, waiRs. B
bR S, HTR7198 8 HTR7144 (A% F
PR AN BB R R R B A7 A bk O IR A
1.

FE T RAL L A2 8 AL 7547 2 208l . £ SCL
PRIEREE 1 i P I A7 i A 2 A R4 - 8 Ar
Btk s, HTR7198 8t HTR7144 [FkE
PR — A N OR R N B I IE A BRI

kAR BRI “BEIE” 55 Sif
211 SCL JyialiH4 SDA i .

SDA

SCL

ty

thoan > thchie—> M- 1>

tsupan —

Figure 5 I2C Interface Timing
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) \
L

SDA /

- — -
il
L¥

:

P

SCL
Data Line Stable  Change of Data

Data Valid Allowed

Figure 6 Bit Transfer

Address Auto Increasement

To write multiple bytes of data into HTR7198 or HTR7144, WRE 2 A EAL 52 HTR7198 8
load the address of the data register that the first data byte is HTR7144, W ERIES—ANEIRE NTI 2 F5L
intended for. During the HTR7198 or HTR7144 acknowledge Hihlk . 7E HTR7198 8¢ HTR7 144 S5 52 4,
of receiving the data byte, the internal address pointer will SLERMHES HENIN 1, F—MEE RS S
increment by one. The next data byte sent to HTR7198 or o 1 S 7 B " "
AFHEFAE sk b, bk sk, HE 12C 5A

HTR7144 will be placed in the new address, and so on. The
auto increment of the address will continue as long as data
continues to be written to HTR7198 or HTR7144 (Figure 5).

“F1b” 55 WK 5.

| 2 3 4 .5 6 7 &8 9 1 .2 3 4. .5 .6 7 & 0 1 2 3 4 .5 6 .7 & 9
SDA AT Re YRS R R R R A0) | A [ATYReXASY AR YAZXR A0 )| [(PTYDSXDSX DRI b2 BIXDo) | A
scL AYAVAVAVRANAWAY IRV AVAVAVRVAWAY AVAYARAVAVAWAN
\ N / Ack . / Ack S / Ack Stop
Slave Address Byte Sll;!\f'e Register Address Byte Sll,:;:'e Data Byte S]‘:’w"e M::ier

Figure 7 Typical 12C Writing

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

SDA T_ﬂ (A?[AﬁhslmlA3]A2]A1IA0HA[A7XA6]A5]A4[A3lAzlAT‘,tAoHA1017106]55]1)4[1353]02101][i{oliz
‘ |

s UL o U LU U

Start / Acky / Ack

by Slave Address Byte by Register Address Byte by Data 1 Byte

Master Slave Slave Slave

9 1 2 3 4 5 [ 7 8 9 1 2 E 7
\}“m]mlns[m]mlmxm1m1!“m:m1mxml 55 122 (31|

pia¥ala¥aiaialaialialigialatalatialal

Ack JAck /Ack Stop

by Data (n-1) Byte by Data n Byte by by
Slave Slave Slave  Master

8 9
Do\[A [T

Figure 8 I2C Writing with Automatic Address Increment

C
C
C
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Read Operation
Most of the registers can be read.

To read the register, after I>C start condition, the bus master
must send the HTR7198 or HTR7144 device address with the
R/W bit set to “0”, followed by the register address which
determines which register is accessed. Then restart I>C, the bus
master should send the HTR7198 or HTR7144 device address
with the R/W bit set to “1”. Data from the register defined by
the command byte is then sent from the HTR7198 or
HTR7144 to the master. (Figure 5)

KHB I3 B ZF A7 A A T 32 o

BRI 0E, E 12C JsfE 5 bE,
FEHUERZE HTR7198 Bt HTR7144 (1284t
B RIW 745 0, SRJ5 Rk Z5 A7 4tk v e A~
AR, ARG RIS PC BERES, 2EE
HUE K% HTR7198 B HTR7144 (#4344 kit
RIW fi45 1, 2 Ja ik b 0 35 47 2 TR I A &
i HTR7198 8{ HTR7144 k%3 EHL(E 5).

Acknowledge From Slav

Acknowledge From Slave

Acknowledge From Slav 1

—r—r—T ——r—T
SDA |s| AT A6 AS AL A AL AL | A I Reghtr Addres By
' i ' i L 1 L

| m Iplsl A1

T T —r—
A6 AS AL A3 AL DAL I A |
. M

2 Hl b 7
Micro Controller
No Acknowledge From Master
T T
L 1

—TTT
Register Daa Bye 1 ]e
ol it S T

W
§=S1art Condition
P=Siop Condition

Repeat Start
Start Condition

Condmon

Not

Ackmwledga Mknowiedge

m @@w@@@@@ @@ (X @@w AN

12C Device Address and Reg-sler
Read/Write Bit

I2C Device Address and

Dala Byte Stop

Read/Write Bit Condition

Figure 9 12C Reading

4 SPI Operation (HTR7198S or HTR7144S)

The HTR7198S OR HTR7144S uses a serial bus, which
conforms to the SPI protocol, to control the chip’s functions.
The HTR7198S OR HTR7144S supports 10MHz write and
read operations.

The SPI data is 8-bit long for a byte. The first comand byte is
composed by 4-bit chip ID, 3-bit page ID and W/R bit. Then
is followed by register address and register data.

The chip ID of HTR7198S OR HTR7144S is “1010°, and the
command byte is shown in the following table.

HTR7198S 5 HTR7144S {i | #74 SPI i
15 P UL B AT AR ek 42 o 1) AR 77 10
HTR7198S & HTR7144S 7 ¥rf = 10MHz 1)
HERE.

SPI ¥4 /v 8-bit —/ byte. SR, H—
4™ byte Jy command byte, {12 4-bit {1 #:1F ID,
3-bit [¥] page ID Al 1bit 5. b 2& 57T
Ay HhE A AN A7 2B AL

HTR7198S Bt HTR7144S {34 ID &
“1010”, command byte 1 F%.

Table2 Command Byte

AT7:A4

Bit
s Chip ID

D3:D1
Page ID

A0 (write/read)

Value 1010

000: page 0
001: page 1
010: page 2 0/1
011: page 3
100: page 4
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SPI Writing

Typical SPI writing:

Step1, the master pulls CS low;

Step2, the master sends the command byte through MOSI;
Step3, the master sends the register address through MOSI;
Step4, the master sends the register data through MOSI;
Step5, the master pulls CS high, the writing process ends.

Address Auto Increasement Writing

To write multiple bytes of data into HTR7198S OR
HTR7144S, the master only needs to send the register address
of the first data byte. During the first rising edge of finishing
sending the first data byte, the internal address pointer will
increment by one automatically. The next data byte sent to
HTR7198S OR HTR7144S will be placed in the new address,
and so on. The auto increment of the address will continue as
long as data continues to be written to HTR7198S OR
HTR7144S (Figure 8).

SCK O A1| 42| A3| A4| A5[ A6 1

MISO(Hiz)

LED DRIVER
SPI 5§
A SPI 5
FE—L, FHUK CS hifk;
#4, FEPLEE MOSI ki% command

byte;

B=2: FHLET MOSI kit sl
V. FHLET MOSI Ki% 1 as e

oA FHUK CS fim, SPIB45H,
it 5338 S

WRA 2 N PEEAL %Y HTR7198S B
HTR7144S, N RIERE NS N7
Hiht. 5B— AR SR G — A LT, 17
bk EBn 1, T MBI B S N
HI2F A7 ek, Gngbgks:, HP CS fim.
T 8.

vos RATHASHANAXANA O AATNAXAXAAHAZHANANDXONDHDHDI0AO XY

CS _I Command Byte Register Address Byte DataByte |_

Figure 10 Typical SPI Writing Timing

SCK Of A1) A2 A3 5 7| A0

MISO(Hiz)

vos| CRNRHNRINRTHRKAHRNNNHOIHOIOHOHON) -

CS _l Command Byte Register Address Byte Data 1 Byte

SCK "esnes 0

MISO(Hiz)

vos| EOX0NOXOKOKLHDNOTOHOHOHOHOAO KDY

CS

Figure 11 Address Auto Increment Writing Timing
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SPI Reading

Typical SPI reading:

Step1, the master pulls CS low;

Step2, the master sends the command byte through MOSI;
Step3, the master sends the register address through MOSI;

Step4, the device sends the register data through MISO to the
master;

Step5, the master pulls CS high, the writing process ends.

Address Auto Increasement Reading

To read multiple bytes of data from HTR7198S OR
HTR7144S, the master only needs to send the register address
of the first data byte. During the first rising edge of finishing
reading the first data byte, the internal address pointer will
increment by one automatically. The next data byte sent from
HTR7198S OR HTR7144S will be placed in the new address,
and so on. The auto increment of the address will continue as
long as data continues to be read from HTR7198S OR
HTR7144S (Figure 10).

SCK 0 a1 5 AG| A7) 40| A1

Mos| BTREXASKAXANAZHATY 1 ATRACKASANAKAZAXAD

MISO

SPI i
A SPI i
$B—, FHK CS Fifik;

N

#4, FEPLEE MOSI ki% command
byte;

=4 FHLET MOSI K% 297 A il

U i MISO [ B ML 1% Z 17 o8
B s

T EHUK CS FiE, SPIE4E

bt B B3 in 2

wmRA 2N E N HTR7198S &
HTR7144S 2L, A7 A% 77 Z iU 28— A
O 1) B A7 A kb o 5 — N SIS RS 2R
— A BT, AR A BN 1, H A
xR B A%, Wk gks:, B F CS i
. WFE 10,

i

Command Byte

CS_|

Register Address Byte

DXDROHOHOHOAO KDY

Data Byte |_

Figure 12 Typical SPI Reading Timing

SCK 0f A1 42 4| A5 1

vos QIXAKAXPAXAXXATY 1 NATXAEXAXAXAXAXATKAD

MISO ‘ - ,
CS _| Comm;nd Byte Register Address Byte Data‘; Byte
SCK 0| A1 1

MOS| )_

MISO
cS Data (nT1) Byte Data; Byte |_

Figure 13 Address Auto Increment Reading Timing
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Under Voltage Lockout (UVLO)

Once the bit UVDetect is of the register UVCR (page 0,
address = 0x2A) is set to “0”, the devices monitors the VCC
voltage. Once the VCC voltage falls below UVLO threshold
(2.5V typ.), UVFlag of the register UVCR (page 0, address =
0x2A) is changed to “1”. After read-out, UVFlag will be clear.

If both the bit UVDetect and the bit UVProtect of the register
UVCR (page 0, address = 0x2A) are set to “0”, UVLO
protection is enabled, so that once VCC voltage falls below
threshold (2.5V typ.), the bit ChipEN of the register GCR
(page0, address=0x00) will be cleared to “0”, and then the
device will enter into shutdown mode. If the VCC voltage rises
above the UVLO threshold, first read UVCR (0x2A) and then
write “1” to bit ChipEN, the device will enter into active mode
again.

5 Over Temperature Protection
Thermal Foldback

Once the iunction temperature of the device exceeds the value
of bit TFTh of register OTCR (page 0, address = 0x27), the
flag bit TFFlag of register OTCR is set to “1”, and Iout will
be decreased by the value of bit TFOf of register OTCR.

Over Temperature Shutdown

Once the bit OTDetect of the register OTCR (page 0, address
=0x27) is set to “0”, the over temperature detection is enabled,
and the bit OTFlag of the register OTCR will be set to “1” after
the junction temperature of the device exceeds 165C (typ.).
After read-out, OTFlag will be clear.

If both bit OTDetect and bit OTProtect of the register OTCR
(page0, address=0x27) are set to “0”, the Over Temperature
Protection (OTP) function is enabled. Once the temperature
exceeds 165°C (typ.), the bit ChipEN of the register GCR
(page0, address=0x00) will be cleared to “0”, and then the
device will enter into shutdown mode.

When the temperature falls below 140°C (typ.), first read
OTCR and then write “1” to bit ChipEN, the device will enter
into active mode again.

6 LED Display and Control

HTR7198(S) or HTR7144(S) are able to drive up to
18x11=198 or 18x8=144 Matrix LEDs, shown as the
following picture.

A7 2% UVCR (page 0, address = 0x2A) 11
UVDetect £ “07, ‘&£l VCC M k. —
H VCC HJEMKT UVLO HIfE (2.5V #LAMED,
217 4% UVCR (page 0, address = 0x2A) (1)
UVFlag %8 “17, HEi)E, Xa2E=E.

R 2714735 UVCR (page 0, address = 0x2A)
1) UVDetect i #1 UVProtect fii 354 “07, M
RIEGRIhEEF I, —H VCC HJEKT UVLO
HE (2.5V #AE ), GCR 27 fZ 4 ) ChipEN
28 “07, SRR, WH VCC HE
M2 UVLO BB, 55 UVCR(0x2A),
FoE ChipEN 5 “17, 5 Fr Bt A TAERE R

L0 F 45 iR OTCR %747 #% (page O,
address=0x27)"# TFTh {7[{{d, TFFlag & &
“17lour =i/N—"1HE5E (BRI OTCR i fF#s
H TFOf HIMH).

RS i)

U 25 47 %% OTCR (page0, address=0x27)
[¥] OTDetect # “0”, REEIEMTFIE, & H 4
it 165°C 5, OTCR £ a5 H1 1) OTFlag E“1”.
HUE, OTFlag Hahig%E.

R 27 A7 %% OTCR (page0, address=0x27)
] OTDetect 1 OTProtect £235°4 “07, NIt i

KR TR e, — B Rg5EmT OTP
i (165°C #7{), GCR #F 47 %+ 1) ChipEN

~HE “07, :u)#l&)\?@Lﬁ@%ﬁ

0 0 G5 IR LR OTP H{E (140°C #i
RUED J&, 451 OTCR, 14 ChipEN 5 “17,
R EHEN TR R

HTR7198(S)ul, HTR7144(S)3 ik sh i £
18x11=198 &% 18x8=144 4[4 LED, &,
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SW1 Sw2] SW3 ¢oo SW1Q1 SW11

LED17 | LED35 | LEDS53

LED179 | LED197

LED16 LED34 | LED52

LED178 | LED196

LED1 LED19 | LED37

LED163 | LED181

LEDO LED18 LED36

LED162 | LED180

Figure 14 LED Display Map

Each LED is controlled by 4 parameters:

(1) Global current control, set by register GCCR (page0,
address = 0x01); it can adjust the global current for all
LEDs.

(2) PWM control, set by register PWMx (pagel, address
0x00~0xC5); it can be used for brightness dimming for
each LED.

(3) SL control, set by register SLx (page2, address
0x00~0xC5); it can control the constant current and can
be used for colour calibration.

(4) Pattern controller choice, set by register PCx (page3,
address 0x0~0x41). It can be wused for dimming
synchronously or outputing a same breathing effect.

4 LED H 4 NSk

(1) ZJR Sl #H GCCR 77174 (pagel,
address = 0x01)¥% B, Frl&] 4R HER;

(2) PWM 4, B PWMx 75 {7 %% (pagel,
address 0x00~0xC5) % &, Hr]H 7%~ LED 1Y
#HIAN;

(3)  SL #&fl, ™ SLx 247 #%(page2, address
0x00~0xC5) & &, HuJHT XM LED B t;

(4) P EESRE, i PCx & 785 (page3,

address 0x0~0x41)¥% &, HnuJ AT R et
HIER .
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et -
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Il 1 TP, [ |
cstcss ] o 1
csa~Css Ty | o I
CS7~CS9 Ty [ ] b ] ]
cstocstz 11 L || | — .
CS13~CS15 Lo oo
CS16~CS18 b |:T“"' | L 1]

Figure 15 Scanning Timing

As shown in Figure above, the SW1~SW11 is turned on by
serial, LED is driven by CS1~CS18 within the SWx (x=1~11)
on time (SWx, x=1~11 is source and it is high when LED on).

SW scanning number N (N=1~11) can be controlled by bits
SWSEL[3:0] in register GCR. When PCCR.Freq[2:0] = 000
(page0, address=0x29), the DUTY is:

15.9375us
0.25us + 51>< 0.125us + 16us + 0.125us + 1us

X —
N

Where TPWM = 15.9375118, TSETUP = 0.2511S, TDLY = 0.125118,
Thorp = 0.125us, and Tpg = 1us.

Duty =

8 Riser and LED Current

The resistor Risgt determines the maximum LED current Imax:

400
Lpax(mA) =

RISET (kohm)

LED average current (ILgp)) can be described in following
Formula.

| _400XGCCXSLXPWMth
VD = Riser . 255 255 256 Y
9 PWM CONTROL

9.1 PWM Frequency Control

The PWM frequency can be set through bits Freq[2:0] of
register PCCR (page0, address = 0x29).

9.2 PWM Phase Control

HTR7198(S), HTR7144(S) support 3 different PWM phase
mode to reducing peak load current and audible ringing.

wn EE TR, SW1~SW11 kT FF, LED B
H SWx AKIXATH (SW 2 HJi, >4 A st LED
).

SW H##3 N (N=1~11) H % /7% GCR
) SWSEL[3:0]#kE . % PCCR.Freq[2:0] =000
(page0, address=0x29),

Duty
B 15.9375us
- g.ZSus + 5% 0.125us + 16us + 0.125us + lus
x J—
N

ﬁEP TPWM = 15.9375115, TSETUP = 0.25118, TDLY
= 0.125118, THOLD = 0.125us, TDG = lus.

HLFH Riser 7] BAi B & K H LED HLii:
400
Lpax(mA) =

RISET (kohm)

LED “F#JH3 lep IR

400 GCC SL PWM

X555 X255 X 75 < DUty

Ipp = —R
ISET

PWM %% i PCCR 77 f7#% (page0, address
=0x29) [ Freq X H&.

HTR7198(S), HTR7144(S)37 £} 3 AN 1
PWM AHAZREE S, DL RIS FL A AT R fr mT ]
I 7
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10 EMI Reduction
10.1 Slew Rate

The slew rate of the LED current sink (CS1 ~ CS18) on or off
can be set through bits SRR and SRF of register SRCR (page0,
address = 0x2B).

10.2 Spread Spectrum

Spread specturm function can be enabled by setting bit SSEN
in register SSCR (page0, address = 0x28) as “1”. Four spread
spectrum ranges (5%, 15%, 25%, 35%) can be chosen through
bit SSR in register SSCR.

11 Open/Short Detection Function

HTR7198(S), HTR7144(S) have open and short detect bit for
each LED.

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

(1) ChipEN is “17;

(2) Phase[1:0]= 00 (page0, PCCR[1:0]);
(3) 0x05<GCC=0x80 (page0, GCCR);
(4) SL = 0xFF (Page2, SLx);

(5) 0x20<<PWM<:0xFF (pagel, PWMXx);

By setting the OSDetect bits of the register GCR (page0,
address = 0x00) from “0x” to “10” or “11”, the register OSRxx
will start to store the open/short information and the MCU can
get the open/short information by reading the register OSRxx
if ChipEN is “1”.

The detect action is one-off event and each time before reading
out the open/short information, the OSDetect bit of the
Configuration Register (AOh) need to be set from “0x” to “10”
or “11” (clear before set operation).

12 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 HTR7198(S),
HTR7144(S) have integrated Pull down resistors for each
SWx and Pull up resistors for each CSx. Select the right SWx
Pull down resistor (Register DGCR, Page0, 0x02) and CSx
Pull up resistor (Register DGCR, Page0, 0x02) which
eliminates the ghost LED for a particular matrix layout
configuration.

LED Fa=f) B Ry, Al SRCR %
17 %% (page0, address = 0x2B)f*) SRR Fl SRF #
=

P40 Th e AT W I % A7 4% SSCR (page0,
address = 0x28)" /) SSEN % “1” KI5, 4 Ff
PGk, 30 5%, 15%, 25%, 35%, 1F
SSCR ZFf7-#5 P SSR 1L+

HTR7198(S), HTR7144(S) 4% A~ LED # &5
— N B R A U AT o

FEASE P T A A D0 T e T 75 22 50 L

(1) ChipEN =*1";

(2) Phase[1:0] = 00 (page0, PCCR[1:0]);
(3) 0x05<GCC=0x80 (page0, GCCR);
(4) SL = OxFF (Page2, SLx);

(5) 0x20<<PWM=<:0xFF (pagel, PWMx);

B J5 i 15 B GCR a7 /7 #%(page0, address =
0x00)*) OSDetect iz A “Ox”F] “10” B “117,
LED JF#%/%0 2 75 47 o 2 TF 06 A7 0 T 26 16 615
B, MCU AT L OSRxx 247 % v i B 1) I
PRI IRAE B

REIAT N — P — AR AT 0, BRRAE AL
TR AR BT, Bl B 27 4743 (1) OSDetect fiz
i M Ox 4209 10 B 11,

“ghost” IXAMiAl & H RFHIA RS LED 4T
4bT OFF 25, {HIERI LED AT i, #1F
BRI, R IGURH KA LED 28
FH B o FEREF SR A, AT AR LEAR ) ) iy B
# PCB %l LED T 0754 AR ] e it 2 1%
(R R 25 s BN LED AT, T S BRI A «

MY B R R, £ HTR7198(S),
HTR7144(S)h, XT84 SWx 124 FhiH
FH, XT84 CSx A4 B, EHAE
)T A0 _E 7 L BH (Register DGCR, Page0, 0x02)
A DUA PR R IR -
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13 Pattern Controllers
3 pattern controllers (PCO~PC2) is integrated in the device. S EA 3 A g . &4 LED 7] LA
Each LED can be selected in different pattern controllers by it Page3 #eE— MR H] %, 1 LEDGO PC
Page3, eg. LEDGO_PC set the LEDO, LED1 and LED2 in AL E LEDO, LED1, LED2 jﬁ%z(ﬁﬂggﬁ;ﬂ
which pattern controller. 25 ] 2 ’ ’
PCOSet~PC2Set(pageO, address=0x42~0x44) are PCO~PC2 PCOSet~PC2Set (pageO, address:0x42~0x44)
parameters setting registers. When bit PCEN in register H PCO~PC2 [{1 5K i B 254752 4 PCEN 17,
PCxSet (x=0~2) is set to “1”, pattern controller is enabled. R 3 R R L A X % k) B T DA

Pattern controller can be configured as autonomous breathing
mode or manual-controlled mode by PCMode.

PCMode ¥ B H BFPIRAR L, BF R 2.

Autonomous Breathing Mode

By setting PCMode bit of the register PCxSet (x=0~2) to “1”, TR PCxSet (x=0~2) & 17-#% 1] PCMode
the pattern controller will operate in autonomous breathing LB “17, B9 TELE 3 3R A,

d . — He He g (s} 2
ot FE BRI P 2% 2 1
When in autonomous breathing mode, the pattern controller FHE XIS EEET LED Wk, HAAENS

will generate a breathing lighting effect with user-defined A,
timing parameters. The user-difined timing parameters are

including: (1) KRN (FFF4 PWMxH (x=0~2,
age0, address=0x30~0x32) and PWMxL
(1) The maximum and minimum brightness of the breathing ?XEO~2 page0 address=0x3)3~0x3 5)
(Register PWMxH (x=0~2, page0, address=0x30~0x32) . ’ o . = . SR
and PWMXxL (x=0~2, page0, address=0x33~0x35)); (2)  AZeAIRRE UL AR A log Uy Bty

(PCxSet (x=0~2) %7 174+ ' ) LogEN i)
(2) Rise and fall in logarithmic mode or in linear mode (bit APCxSet (x VT gEN

LogEN in register PCxSet (x=0~2)); (3) TO, T1, T2 Al T3 (& 4## PCxTOTI,
(3) TO, T1, T2 and T3 (register PCXTOT1, PCXT2T3) PCXT2T3):
, T1, T2 an register PCx , PCx ; . L .
, : , , TO Bl T2 M ESEmfE fn ~ A3, 1 T1 854
The real time of TO or T2 is as the following equation, and T3 12 S 6 0 ) 25 A o g 35
the real value of T1 or T3 is the exact value shown in the
: . PWMxH — PWMxL
register table; TO 01 T2pq = =
256
TO 07 T2yeq) = o= X T0 07 T2 X TO or T2

(4) H zh g I8 3 W T ah s R g5 R S
(PCxContrl Z¥ /7% H ) SP Fl EP £i7);

(5)  HIFERIEAREL (PCxContrl FFFgs

(4) Start point and end point of a auto-breath loop (bit SP and
EP in register PCxContrl);

(5) Auto-breath loop times (LT[11:8] in register PCxContrl

and LT[7:0] in register PCxContr2); Notice that when i) LT[ll:Sa]ji P SLXCol;th A7 EP i)
LT[11:0] is set to “0”, the auto breathing will run LT[73O]_); ﬁ‘ﬁﬁ‘/fi‘ﬁa/‘h’?’ LT[11:0]474 0
unlimited times. i, BB — EE .

— e
T1—e——T2—pie——T3—>

Figure 16 Autonomous Breathing Parameters
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After the auto breathing is over, the status bit PCFlag in
register PCxSet (x=0~2) will be set to “1”, and PCFlag will be
cleared to “0” after reading out through I2C or SPI bus. Once
auto breathing starts again or pattern controller switches to
manual-controlled mode, the PATFLG will also be cleared.

When bit RUNx in register PCGO (x=0~2, pageO0,
address=0x45) is set to “1”, auto breathing of pattern
controller x is started.

The full process of the autonomous breathing is as follows:
(1) Set GCC, SL and PWMxH/L;
(2) Set Page 3 to select pattern controller of each LED;

(3) Set Register PCxTOT1, PCxT2T3, PCxContrl,
PCxControl2;

(4) Set PCEN =1 to enable the pattern controller;

(5) Set PCMode =1 and RampEN =1 to select auto breathing
mode and enable breathing ramp;

(6) Set LogEN to select breathing in log mode or linear mode;
(7) Set RUNx =1 to start the auto breathing.

Manual-Controlled Mode

If bit PCMode is set to “0”, manual control mode is selected.
In manual control mode, user could set parameters as follows:

(1) The maximum and minimum brightness. The bit Switch
of register PCXSET (x=0~2) to control the output of
pattern controller. When Switch is “1”, the output of
pattern controller is decided by register PWMxH (x=0~2).
When bit Switch is set to “0”, the output is the decided by
register PWMXxL (x=0~2).

(2) Rise and fall in logarithmic mode or in linear mode (bit
LogEN in register PCxSet (x=0~2)), smoothly or directly
(bit RampEN in register PCXxSET(x=0~2)).

H Zh P S5 H, PCxSet (x=0~2) %5 725

'] PCFlag 7 & “17,

Hilid 12€ 2% SPI #2HUG

T €070 4 H PR FR O 46 BloisE s i) 4 1) 46
& NI, PCFlag [RIFEEZE .

4 PCGO (x=0~2, page0, address=0x45)
AT RUNX 25 “17, 3628 x 1
H BRI 46 5 3

H BRI 58 8 BR AR

(D
(2)

(3

(4)
(5)

(6)

(7

% E GCC, SL and PWMxH/L;

WH Page3, EBFERMT AR
1] 2% 5

W B A A7 %% PCxTOT1, PCxT2T3,
PCxContrl, PCxContr2;

W E PCEN = 1, {HREAIE 4%
% # PCMode=1 Al RampEN=1,
54 B B PR A, A PRI AT AR
W H LogEN, & B A E ALK A log
BB A

WE RUNx =1, JT5 H3IFFR .

*1 PCMode 15 “07, 43 TIELE
FEhEHE. AT E S

(P

(2)

AR . 2947 2% PCxSET
(x=0~2)[¥) Switch {74 “1” I, #5
A h a4 PWMxH (x=0~2)
AL B RE s U AFE 4 PCxSET
(x=0~2)[¥) Switch fi7 A “0” I}, #5
A FEH A B PWMXL (x=0~2)
AATERRIE o

AR FEANAR IS (AR A log 77 Ak
22477 R (PCxSet (x=0~2) 2717 25
] LogEN {7 ), #4814 /& W A%

( PCxSET(x=0~2) % 17 #% #
RampEN £7).

PWMxH - - --—---—---—-—~
PCxSet.RampEN =0
PWMxL - —-—-- |
PAWIXH - ——— o
PCxSet. RampEN=1 Log
PWMxL —==-———~

PCxSet.Switch =1

Figure 17 Manual Control Parameters

PCxSet.Switch =0
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14 Multiple Devices Synchronization

HTR7198(S) or HTR7144(S) can drive more than 198 or 144
LEDs by synchronizing multiple devices, where all other
devices share a common clock that is output from one master
HTR7198(S) and HTR7144(S)’s SYNC pin. Bit CLKOE and
CLKSEL in Register SSCR (page0, address=0x28) select the
clock input or output on pin SYNC.

HTR7198(S) B HTR7144(S)n LAIR ) Lk
198 5 144 N2 LED 4T, @ FBELZK
B e BRI, AR A R AR A A E L
HTR7198(S)ak HTR7144(S)f¥) SYNC iy H 1)
. 27745 SSCR (page0, address=0x28) (1]
CLKOE Al CLKSEL £z 7] LI+ /A SYNC
)% N

Table3 Clock Input or Output Setting

CLKOE CLKSEL Device Clock Selection
0 0 Internal clock, SYNC pin is High-Z
| 0 Master, internal clock, and also output
clock on SYNC pin
0 1 Slave, external clock from SYNC pin
1 1 Reserved, do not set in this mode
VeC
ADD T apo SCL I apo SDA} apo
AD1 l— ADA l— AD1 l— AD1
vDD = = = =
Ry Rz
1k > 1kQ SCL SCL SCL__| SCL SCL___| SCL
SCL
SDA SDA | spa SDA___| spa SDA__ | spa
MCU SDA
EN EN EN EN EN EN EN EN
cs L
D'“'Fl SYNC SYNC SYNC SYNC
Master Slave1 | | Slaved
L SYNC L SYNC I\ SYNC L SYNC
SCL scL SCL_ lscL SCL lscL SCL [l
SDA__{spa SDA__|spa SDA _ lspa SDA 1 spa
EN EN EN EN EN __ EN EN EN
VCC VCC VEC VCC
AD1 AD1 AD1 T ap1
r ADD ADO SCL 1 app SDA f apo
= Saved Slaves Slave?

Figure 18 Multiple Devices Synchronization for HTR7198 or HTR7144 (8 devices e.g.)
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)
css
cs2
Meu  fes! cs cs2 cs cs3 cs cs4 cs
SCK SCK SCK___ lsck SCK SCK SCK__ lsck
MISO MISO MISO  1wiso MISO  1yiso MISO 150
gr?SI MOSI ESL MOSI g:'s' Mos| 'E‘:L MOSI
EN EN___ fen EN EN__ lewn
Cs L
— 0ApF |
- SYNC SYNC SYNC SYNC
Master Slavel | Slave2 Slave3
L SYNC L SYNC I— SYNC L SYNC
css SN css SN cs? cs cs8 cs
SCK__ lsck SCK__ lsck ScK ScK SCK  lgck
MISO IS0 MISO IS0 miso | e mso |
MosI MOS| MOs! MOS! MOs! MOS!| MOos! MO
EN EN EN gy EN EN EN __ Ten
Slaved Slaves Slavet Slave7
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15 Register Map
Page register
(Addr: 0xFO0)
0xCO 0xCA1 0xC2 0xC3 0xC4
\ A \ A4 \ Al \ A \ 2
Function PWM . PC choice PWM+SL
. . SL register ) )
register register register register
(Page0) (Page1) (Page2) (Page3) (Page4)
SPI first byte
l l h 4 l l
Funcfion PWM . PC choice PVWM+SL
. . SL register . .
register register re gister register
(Page0) (Page1l) (Pagez2) (Page3) (Page4)

Figure 20 Register Structure

Which page (page0 ~ page4) can be selected by writing 0xCO
~ 0xC4 in page register (address = OxFO0) in any page for
HTR7198 or HTR7144, and by changing the command byte
of SPI for HTR7198S or HTR7144S. Page0 is activated by
default. Page 4 is a virtual page that can set PWM and SL in
the same time, and the address auto-increases by one after the
PWM and SL data are written. The page 4 only supports
writing, and is available when bit Page4EN in register MIXCR
(page0, address = 0x46) is set to “1”".

EIIX page FFA7#s (address = 0xFO) 5
0xCO ~ 0xC4(HTR7198 5, HTR7144), 55 M
f) SPI Command byte (HTR7198S 5{ HTR7144S),
7] LTEATAA] page TIEFERIXT N page. TEERIA
R T 4T Page 0.Page 4 /&2 —4 E# page.
Hol[FE %8 PWM fl SL, E5—4 PWM Al
SLJ5, HiuubteEZEN. Page 4 R3HFE,
FF 75 BLAE 2747 2% MIXCR. (page0, address = 0x46)
W Y] PagedEN L5 “17 B ffiRE.
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page1 page?2
(addr: OxC1) (addr: 0xC2)
0x00 PWMO 0x00 SLO
0x01 PWM1 0x01 SL1
0x02 PWM2 0x02 SL2
0xC5 PWM197 0xC5 SL197
page3 page4
(addr. 0xC3) (addr: 0xC4)
0x00| paT2 | pPAT1 | PaT0 | PATGOD Ox00| PWMO SLO
0x01| PaT5 | pPAt4 | PAT3 | PATG1  0x01| PWM1 SL1
0x02| pat8 | PAT7 | PATE | PATG2 Ox02| PWM2 SL2
Ox41| PAT197 | PAT196 | PAT1%5 | PATGB5 O0xC5| PWM197 SL197
Figure 21 Register Distribution
Table4 Register Map
Register Register . . . . ’ . . . Default
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Value
Page 0, Function Registers
0x00 GCR SWSEL ‘ LGC ‘ OSDetect ChipEN 0xBO
0x01 GCCR GCC 0x00
0x02 DGCR PUMode CSPUR ‘ PDMode ‘ SWPDR 0x44
0(;()?23§ 82?@; Reserved LEDO ~ LED197 open/short status 0x00
0x27 OTCR OTFlag OTprotect OTDetect TFFlag TFTh TFOf 0x00
0x28 SSCR CLKOE CLKSEL reserved SSEN SSRR CLT 0x00
0x29 PCCR Freq Reserved Phase 0x00
0x2A UVCR RISET_Status OCPTh OCProtect PRStatus UVFlag UVProtect UVDetct 0x00
0x2B SRCR Reserved OTh STh Reserved SRR SRF 0x02
0x2F RSTN RSTN/ID 0x70
0x30 PWMHO PWMHO 0x00
0x31 PWMH1 PWMH1 0x00
0x32 PWMH2 PWMH2 0x00
0x33 PWMLO PWMLO 0x00
0x34 PWML1 PWML1 0x00
0x35 PWML2 PWML2 0x00
0x36 PCOTOT1 TO T 0x00
0x37 PCOT2T3 T2 T3 0x00
0x38 PCOContr1 EP SP LT[11:8] 0x00
0x39 PCOContr2 LT[7:0] 0x00
0x3A PC1TOT1 TO ™ 0x00
0x3B PC1T2T3 T2 T3 0x00
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0x3C PC1Contr1 EP SP LT[11:8] 0x00
0x3D PC1Contr2 LT[7:0] 0x00
0x3E PC2T0T1 TO T1 0x00
0x3F PC2T2T3 T2 T3 0x00
0x40 PC2Contr1 EP SP LT[11:8] 0x00
0x41 PC2Contr2 LT[7:0] 0x00
0x42 PCOSet Reserved PCFlag LogEN Switch PampEN PCMode PCEN 0x00
0x43 PC1Set Reserved PCFlag LogEN Switch PampEN PCMode PCEN 0x00
0x44 PC28Set Reserved PCFlag LogEN Switch PampEN PCMode PCEN 0x00
0x45 PCGO Reserved PC2Stat PC1Stat PCOStat Reserved Run2 Run1 Run0 0x00
0x46 MIXCR Reserved PagedE | LPeN BCDIS | ox02
0x4D SWI Reserved SWI 0x00
O0xFO Page Reserved Page 0x00

ijglrsetsesr RNeZ:E:r Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 D\gliuelt
Page 1, PWM Registers
0x00 PWMO PWMO 0x00
0x01 PWM1 PWM1 0x00
0x00
0xC5 PWM197 PWM197 0x00
O0xFO Page Reserved Page 0x00
i:g::sr RNeZ::t:r Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 B | Refaut
Page 2, SL Registers
0x00 SLO SLO 0x00
0x01 SL1 SL1 0x00
0x00
0xC5 SL197 SL197 0x00
0xFO Page Reserved Page 0x00
ijglrj:sr RNeZ::r Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 B | Refaut
Page 3, Pattern Controller Choice Register
0x00 LEDGOPC Reserved LED2PC LED1PC LEDOPC 0x00
0x01 LEDG1PC Reserved LED5PC LED4PC LED3PC 0x00
Reserved 0x00
0x41 LEDG65PC Reserved LED197PC LED196PC LED195PC 0x00
0xFO Page Reserved Page 0x00
ijg::; R;Z’:t:r Bit15 Bit14 Bit8 Bit7 Bit6 Bit0 [ﬁiﬂt
Page 4, PWMx+SLx Register
0x00 PWMO+SLO PWMO SLO 0x00
0x01 PWM1+SL1 PWM1 SL1 0x00
0x00
oxcs | PWMIST*SL PWM197 sL197 0x00
O0xFO Page Reserved Page 0x00
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Page 0, Register Address: 0x00, GCR (Global Control Register)

Bit Label R/IW Default Description

D7:D4 | SWSEL R/W 1011 Select the active sw. EFT/EH SW.

0000; SW1 active, SW2~SW12 not active;
0001: SW1~SW2 active, SW3~SW12 not active;
1010: SW1~SW11 active, SW12 not active;
1011~1111: SW1~SW12 active.

D3 Reserved R 0 Reserved

D2:D1 | OSDetect R/W 00 Open/short detect enable: 15 i Wl )3 :

0Ox: open/short detect is disabled; /% 1 Wil 55 4]
10: short detect is enabled; % Wl

11: open detect is enabled. F & Wi I F i

DO ChipEN R/W 0 Chip enable:
0: the chip is Disabled; %55 ]
1: the chip is enabled. /7 {fifig

Page 0, Register Address: 0x01, GCCR (Global Current Control Register)

Bit Label RIW Default Description
D7:D0 | GCC R/W 00000000 | Global current control.
ARy A o

Page 0, Register Address: 0x02, DGCR (De-ghost Control Register)

Bit Label RIW Default Description

D7 PUMode R/W 0 Select pull up resistor mode of CSx:
0: only in CSx off time;
1: all the time

D6:D4 | CSPUR R/W 100 CSx Pull up Resistor Selection CSx _-$i7 B P 3 27 17 4%
000: No pull up resistor

001: 8kQ

010: 8kQ

011: 8kQ

100: 1kQ

101: 2kQ

110:  2kQ

111:  2kQ

D3 PDMode R/W 0 Select pull down resistor mode of SWx:
0: only in SWx off time;
1: all the time

D2:D0 | SWPDR R/W 100 SWx Pull down Resistor Selection, SWx T $i7 Hi Bz 27 17 5%
000: No pull-down resistor

001: 1kQ

010: 1kQ

011: 1kQ

100: 2kQ

101: 4kQ

110: 4kQ

111:  4kQ
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Page 0, Register Address: 0x03~0x23, Open/Short Status Register
Bit Label R/IW Default Description
D7:D6 | Reserved 00 Reserved
D5:D0 | OSR 000000 Open/short status of LEDO~LED215
0: open/short not occur;
1: open/short occurred
Bit CSx\SWx | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 | SW9 | SW10 | SW11
D7 0
D6 0
D5 cs18
D4 cs17
D3 cs16 0x05 | 0x08 | OxOB | OxOE | Ox11 | Ox14 | 0x17 | Ox1A | Ox1D | 0x20 0x23
D2 Cs15
D1 Cs14
Do Cs13
D7 0
D6 0
D5 Cs12
D4 Cs11
0x04 | O0x07 | OxOA | OxOD | 0x10 | Ox13 | 0x16 | 0x19 | Ox1C | Ox1F | O0x22
b3 Cs10
D2 Cs9
D1 Cs8
Do cs7
D7 0
D6 0
D5 CS6
D4 CS5
0x03 | 0x06 | 0x09 | 0xOC | OxOF | Ox12 | O0x15 | Ox18 | Ox1B | Ox1E | Ox21
D3 Cs4
D2 CS3
D1 Cs2
Do Cs1
Page 0, Register Address: 0x27, OTCR (Over Temperature Control Register)
Bit Label R/W Default Description
D7 OTFlag R 0 Over temperature flag
0: over temperature not occur,;
1: over temperature occurred.
D6 OTProtect | R/W 0 Over temperature protect (OTP) enable:
0: over temperature protect enabled, when OTP occurred, the device will clear ChipEN to “0”
1: OTP disabled.
D5 OTDetect R/W 0 Over temperature detect enable:
0: over temperature detect enabled, when OTP occurred, OTFlag set “17;
1: over temperature detect disabled
D4 TFFlag R 0 Thermal Foldback flag:
0: Thermal Foldback not occurred;
1: Thermal Foldback occurred
D3:D2 | TFTh R/W 00 Thermal Foldback threshold:
00: 140°C;
01:120°C
10: 100°C
11:90°C
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D1:DO | TFOf R/W 00

Percentage of lout in Thermal Foldback:
00: 100%

01: 75%

10: 55%

11: 30%

Page 0, Register Address: 0x28, Spread Spectrum Control Register

Bit Label R/W Default

Description

D7 CLKOE R/W 0

Clock output enable:
0: disabled
1: enabled

D6 CLKSEL R/W 0

Clock selection:
0: Use internal 16MHz clock
1: use clock input from SYNC pin

D5 Reserved R 0

Reserved

D4 SSEN R/W 0

Spread spectrum enable:
0: disabled;
1: enabled

D3:D2 | SSR R/W 00

Spread spectrum range:
00: +5%;
01: £15%;
10: £25%;
11: +35%

D1 CLT R/W 00

Spread spectrum cycle time:
00: 1980us;

01: 1200us;

10: 820us;

11: 660us

Page 0, Register Address: 0x29, PWM Clock Control Register

Bit Label R/W Default

Description

D7:D5 | Freq R/W 000

PWM frequency selection:
000: 62.5kHz;

001: 32.5kHz;

010: 15.6kHz;

011: 7.8kHz;

100: 3.9kHz;

101: 1.95kHz;

110: 977Hz;

111: 488Hz

D4:D2 Reserved R 000

Reserved

D1:D0 | Phase R/W 00

PWM phase shift control:

00: phase delay mode (6 groups);
01: phase inverting mode (9 groups);
1x: 3 phase mode (6 groups)

Page 0, Register Address: 0x2A, UVLO Control Register

Bit Label R/IW Default

Description

D7:D6 | Riser_Statu | R 00
s

Riset pin status:

00: Normal;

01: RISET is open;

10: RISET is short or OCP;
11: reserved
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D5 OCPTh R/W 0 OCP threshold
0: 75mA;
1: 120mA
D4 OCProtect R/W 0 Over Current Protection (OCP) enable:

0: OCP enabled;
1: OCP disabled.

D3 PRStatus R 0 Power on reset status:
0: power on reset not occurred,;
1: power on reset occurred

D2 UVFlag R 0 UVLO Flag:
0: under voltage not occurred;
1: under voltage occurred

D1 UVProtect R/W 0 UVLO protect enable:
0: UVLO protect enabled, when under voltage occurs, the device will clear ChipEN to “0”;
1: UVLO protect disabled.

DO UVDetect R/W 0 UVLO detect enable:
0: UVLO detect enabled, when under voltage occurs, UVFlag will set “1™”
1: UVLO detect disabled

Page 0, Register Address: 0x2B, Open/short Control Register

Bit Label RIW Default Description
D7:D6 | Reserved R 00 Reserved
D5: OTh R/W 0 Open threshold
0: 0.1V
1:0.2V
D4 STh R/W 0 Short threshold
0: PVCC-1.5V
1: PVDD-0.8V
D3 Reserved R 0 Reserved
D2 SRR R/W 0 Rising time of LED output
0: 1ns;
1:6ns
D1:D0 | SRF R/W 00 Falling time of LED output
00: 1ns;
01: 3ns;
10: 6ns;
11: 10ns
Page 0, Register Address: 0x2F, Reset Register
Bit Label R/IW Default Description
D7:D0 | RSTN R/W 0x70 Write OXAE to this register will reset all the registers to their default value. The chip ID will be read out
from the register.
Page 0, Register Address: 0x30~0x32, Max Brightness for Auto Breathing
Bit Label R/W Default Description
D7:D0 | PWMH R/W 00000000 | Setthe maximum brightness for auto breathing.

Page 0, Register Address: 0x33~0x35, Min Brightness for Auto Breathing

Bit Label R/W Default Description

D7:D0 | SL R/W 00000000 | Setthe minimum brightness for auto breathing.
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Page 0, Register Address: 0x36, 0x3A, 0x3E, PCOTOT1~PC2T0T1 (Pattern Controller TO and T1)

Bit Label RIW Default Description

D7:D4 | TO R/W 0000 Set the TO time
0000: 0s 1000: 2.1s
0001: 0.13s 1001: 2.6s
0010: 0.26s 1010: 3.1s
0011: 0.38s 1011: 4.2s
0100: 0.51s 1100: 5.2s
0101: 0.77s 1101: 6.2s
0110: 1.04s 1110: 7.3s
0111: 1.6s 1111: 8.3s

D3:D0 | T1 R/W 0000 Set the T1 time
0000: 0.04s 1000: 2.1s
0001: 0.13s 1001: 2.6s
0010: 0.26s 1010: 3.1s
0011: 0.38s 1011: 4.2s
0100: 0.51s 1100: 5.2s
0101: 0.77s 1101: 6.2s
0110: 1.04s 1110: 7.3s
0111: 1.6s 1111: 8.3s

Page 0, Register Address: 0x37, 0x3B, 0x3F, PCOT2T3~PC2T2T3 (Pattern Controller T2 and T3)

Bit Label RIW Default Description

D7:.D4 | T2 R/W 0000 Set the T2 time
0000: 0s 1000: 2.1s
0001: 0.13s 1001: 2.6s
0010: 0.26s 1010: 3.1s
0011: 0.38s 1011: 4.2s
0100: 0.51s 1100: 5.2s
0101: 0.77s 1101: 6.2s
0110: 1.04s 1110: 7.3s
0111: 1.6s 1111: 8.3s

D3:D0 | T3 R/W 0000 Set the T3 time
0000: 0.04s 1000: 2.1s
0001: 0.13s 1001: 2.6s
0010: 0.26s 1010: 3.1s
0011: 0.38s 1011: 4.2
0100: 0.51s 1100: 5.2s
0101: 0.77s 1101: 6.2s
0110: 1.04s 1110: 7.3s
0111: 1.6s 1111: 8.3s

Page 0, Register Address: 0x38, 0x3C, 0x40, PCO0Contr1~PC2Contr1 (Pattern Controller Register)

Bit Label R/W Default Description

D7:D6 | EP R/W 00 End point of the auto-breathing loop:
00: off state;
Others: On state

D5:D4 | SP R/W 00 Start point of the auto-breathing loop:
00: Rise state;

01: On state;

10: fall state;

11: Off state

D3:D0 | LT[11:8] R/W 0000 4 MSB of auto breathing loop times
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Page 0, Register Address: 0x39, 0x3D, 0x41, PC0Contr2~PC2Contr2 (Pattern Controller Register)
Bit Label R/IW Default Description
D7:D0O | LT[7:0] R/W 00000000 | 8 LSB of auto breathing loop times
Page 0, Register Address: 0x42~0x44, PC0Set~PC2Set (Pattern Controller Setting)
Bit Label R/IW Default Description
D7:D6 | Reserved R 00 Reserved
D5 PCFlag R/W 0 Auto breathing loop end flag:
0: loop not ended,;
1: loop ended
D4 LogEN R/W 0 Log curve output enable:
0: disabled;
1: enabled
D3 Switch R/W 0 Switch on or off at manual mode:
0: LED off;
1: LED on
D2 RampEN R/W 0 Ramp enable:
0: disabled;
1: enabled
D1 PCMode R/W 0 PC mode selection:
0: manual mode;
1: Auto breathing mode
DO PCEN R/W 0 Auto breathing enable:
0: disabled;
1: enabled
Page 0, Register Address: 0x45, PCGO (Pattern Controller Start Control Register)
Bit Label R/W Default Description
D7 Reserved R 0 Reserved
D6 PC2Stat R 0 Auto breathing status of PC2:
1: stopped;
2: running
D5 PC1Stat R 0 Auto breathing status of PC1:
1: stopped;
2: running
D4 PCOStat R 0 Auto breathing status of PCO:
1: stopped;
2: running
D3 Reserved R 0 Reserved
D2 Run2 R/W 0 t1h Ruq the auto breathing of PC2; to restart a new auto breathing, it should be firstly written to “0” and
en “1”
D1 Run1 R/W 0 t1h Ruq the auto breathing of PC1; to restart a new auto breathing, it should be firstly written to “0” and
en “1”
DO Run0 R/W 0 t1h Ruq the auto breathing of PCO; to restart a new auto breathing, it should be firstly written to “0” and
en “1”
Page 0, Register Address: 0x46, MXCR (Mix Function Register)
Bit Label R/W Default Description
D7:D3 | Reserved R 00000 Reserved
D2 Page4EN R/W 0 Rage 4 enable:
0: Disabled
1: Enabled
D1 LPEN R/W 0 Low power mode enable:
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0: Disabled
1: Enabled
DO BCDIS R/W 0 Broadcast enable:
0: Enabled;
1: Disabled
Page 0, Register Address: 0x4D, SWI (SW Drive Current Capability Register)
Bit Label RIW Default Description
D7:D3 | Reserved R 00000 Reserved
D2:D0 | SWI R/W 000 Select the SW drive current capability
000: 0.99A 100: 1.61A
001: 1.08A 101: 1.72A
010: 1.19A 110: 1.85A
011: 1.32A 111: 2.00A
Page 1, Register Address: 0x00~0xC5, PWM0~PWM197 (PWM Register)
Bit Label RIW Default Description
D7:D0 | PWMx R/W 00000000 | PWM setting
Page 2, Register Address: 0x00~0xC5, SL0~SL197(SL Register)
Bit Label RIW Default Description
D7:D0 | SLx RIW 00000000 | SL current setting
Page 3, Register Address: 0x00~0x41, LEDGOPC~LEDGG65PC (Pattern Controller Choice Register)
Bit Label RW Default Description
D7:D6 | Reserved R 00 Reserved
D5:D4 | LED3x+2PC R/W 00 Choose the pattern controller for LED3x+2:
00: pattern controller not chose, PWM parameter comes from PWM register;
01: choose pattern controller O;
10: choose pattern controller 1;
11: choose pattern controller 2;
D3:D2 | LED3x+1PC R/W 00 Choose the pattern controller for LED3x+1:
00: pattern controller not chose, PWM parameter comes from PWM register;
01: choose pattern controller O;
10: choose pattern controller 1;
11: choose pattern controller 2;
D1:D0 | LED3xPC R/W 00 Choose the pattern controller for LED3x:
00: pattern controller not chose, PWM parameter comes from PWM register;
01: choose pattern controller O;
10: choose pattern controller 1;
11: choose pattern controller 2;
Page 4, Register Address: 0x00~0xC5, PWMO0+SL0 ~ PWM197+SL197 (PWM and SL Setting
Register)
Bit Label R/IW Default Description
D15:D8 | PWMx R/W 00000000 | PWM Setting
D7:DO SLx R/W 00000000 | SL current setting
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B Revision History

Date Version Revision Content
2025-9-28 V0.5 Preliminary Version.
2025-12-15 V1.0 Formal version. No change.
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B PACKAGE OUTLINE
SQE (QFN5X 5-40L)

D Nd
e
Pinll Pinll

[ yoooooooop — MILLIMETER
Pin21 E % é Pin21 b MIN NOM MAX
g = = i—b A 0.50 | 0.55 | 0.60
0 =) D1 — Al — o027 0.05
E 0 Ne —H F1 :T b 0.15 | 0.20 | 0.25

O 1 —_ : -

g = = c 0.203 REF
O - _£h — D 4.90 | 5.00 | 5.10
o b E g = DI | 3.30 | 3.40 | 3.50

in Pinl § — Nd 3.60 BSC

0 4 } .

L] AO00000000N - 010 BSC
Pindl Pindl E | 4.90 [5.00]5.10
- . . . El | 3.30 | 3.40 | 3.50

Top View Side View Bottom View : L

Ne 3.60 BSC
h 0.25 | 0.30 | 0.35
L 0.35 | 0.40 | 0.45

A
7 !
spnnooononoos] |

! J t

Al
Side View
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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
t 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
AP
Q3 Q4 Q3 Q4 User Direction of feed
14 )
%ﬂ%l‘ﬁ Pocket Quadrants
H H Bl .
sens | %@ | @R | oD BB | = | a0 | B0 | ko | P1 | w | P
P # | sPQ B SR
art No. Package | Package A w1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Code (mm)
HTR7198SQER | QFN5x5 SQE 40 5000 330 12 54 54 1.25 8 12 Q1
HTR7198SSQER | QFN5x5 SQE 40 5000 330 12 54 54 1.25 8 12 Q1
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B TAPE AND REEL BOX INFORMATION

HEFR KE - . - .
sEs S5 - [ S Width | B Height
Package . SPQ Length
Part No. Package Type Pins (mm) (mm)
Code (mm)
HTR7198SQER QFN4x4 SQE 40 10000 360 345 65
HTR7198SSQER QFN4x4 SQE 40 10000 360 345 65
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IMPORTANT NOTICE
ER

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.

R TR (20 BmARAR (LURERHT) REXT™ M. RS SRR B, BIE. #m. S HAL
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.

HTXAH ¢ R 1R 358 B A 8 DA B 250 7 7 il B AR R vt AN AR A 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.

HTH™ i I AR T i A dr e RR i & S22 e R s i R A

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 L RIF 3 =07 BORI AR 35 #1 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

REBETRE (T BEHARAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Mk HPVLAE #E 2T REIX oK #5906 5 FHIICBDE X 215 #1112

Add: 11th floor, Building 21, No. 906, Yatai Road, Jiaxing, Zhejiang Province
Sales: 0573-82586608, sales@heroic.com.cn

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

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

Wechat MP: HEROIC_JX
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