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2-Bit, 4-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications

B FEATURES
- HT0102, 2-Bit; HT0104, 4-Bit

- Bidirectional translator, No Direction-Control
Signal Needed
- Data Rates

24Mbps (Push-Pull); 2Mbps (Open-Drain)
- 1.65V ~ 5.5V on A Port, 2.3V to 5.5V on B Port
(VCCA=<VCCB)

- VCC Isolation: Either VCCA or VCCB is at GND,
all ports will be in Hi-Z State

* No Power-Supply Sequencing Required: Either
VCCA or VCCB can be Ramped First

B APPLICATIONS
- I’C - UART

- GPIO - SPI

B DESCRIPTION

HT0102, HT0104 is a stereo and quad channel bidirectional
translator with two separate power supply VCCA and VCCB.
The low voltage signal present on A port with operating
voltage from 1.65V to 5.5V referenced to VCCA, and the
high voltage signal present on B port with operating voltage

from 2.3V to 5.5V referenced to VCCB.

- HT0102, 28%; HTO0104, 4%
- WHEEFEEHE, TEAEES
- R AEIRERE
¥ERI24Mbps, FFR2Mbps
- Ai[:1.65V~5.5VER[E, Bim: 2.3V~5.5VEE
(VCCA < VCCB)
- VCCIRE: (F—ERRAEI, NisOS2MSHEES
- ToEEIRATFRESK: VCCA B VCCB af5RITt

- JTAG - I°C

- SMBus - MDIO

HT0102, HTO104 & — k2% . 4% X0 [ Hi V- %
gk, HoAd FW AN g7 4t VCCARIVCCB.
MR B B B S NA L, SR
1.65V~5.5VH &, HXIRVCCA; HER T
HLPE S8 B, SCRF2.3V~5.5VHLE, H
%} M VCCB.

HTO010x enters a low current consumption mode with all IOs

places in Hi-Z, once the OE pin is pulled low.

B TYPICAL APPLICATION

HOEMIFLACKS , HTO10xiHF NRTHFERE S, B
FINOHEN e BARE -

1.8V 3.3V
! 7 -
o.1pFI O\E/CCA VCCB IO.luF
- 1.8Vsystem | 1 HTO010x 3.3V system =
€—P| Ax Bx |€—»
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B ORDERING INFORMATION

Part Number Package Type Marking Operatlng;negn;perature Shipping Package / MOQ
QFN14L-3.5%x3.5 HT0104 A0~ QE®
HT0104SQER (SOE) YYYMAAB! 40°C~85C Tape and Reel / 5000pcs
TSSOP14L HT0104 o are
HTO0104MTNR MTN) YYYMAAB 40°C~85C Tape and Reel / 3000pcs
HTO102DNER DFN(lb?\’I‘é)'O'SL 0102C -40°C~85C TBD
Part Number
HT0104 SOE R

\—> Shipping Package

v

Package Type

Production Tracking Code

YYY M

AA

v

Device name

Lot Number

Date Code — Month

B
\—> Random Code

1~9, Jan.~Sep.; J, Otc.; Q, Nov.; K, Dec

Marking

Internal Code

Date Code — Week

v

L YYYMAAB is production tracking code

v

Device Name
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B TERMINAL CONFIGURATION
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| ___ /0 ____]
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A4 [ 5 11 ! 10| B4
I — a4 TS o
NC | 61 __________11t9f NC
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HTO0104SQER Top View (QFN3.5%3.5-14L) HTO104MTNR Top View (TSSOP14L)
[ ]
VCCA| 1 . 8 |vces
Al | 2 | ' 7|81
A2 | 3 ] . 6 | B2
GND | 4 | ' 5 | OE

HTO0102DNER Top View (DFN1.5x1.0-8L)
B TERMINAL FUNCTION

SQETerngIENO'MTN Name 110 Description

1 1 1 VCCA - A port power supply, 1.65V<<VCCA<5.5V and VCCA< VCCB
2 2 2 Al 1/0 | Input/Output A1, referenced to VCCA

3 3 3 A2 1/0 | Input/Output A2, referenced to VCCA

4 -- 4 A3 1/0 | Input/Output A3, referenced to VCCA

5 -- 5 A4 1/0 | Input/Output A4, referenced to VCCA

6 -- 6 NC - No connection

7 4 7 GND - Ground

8 5 8 OE [ Pull OE low to place all outputs in Hi-Z.

9 -- 9 NC - No connection

10 - 10 B4 1/O | Input/Output B4, referenced to VCCB

11 - 11 B3 1/0 | Input/Output B3, referenced to VCCB

12 6 12 B2 1/0 | Input/Output B2, referenced to VCCB

13 7 13 Bl 1/0 | Input/Output B1, referenced to VCCB

14 8 14 VCCB - B port power supply, 2.3V<VCCB<5.5V
EP -- - NC - No connection

Copyright©2023, Heroic Technology -3- 12/2023 - V1.5
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B SPECIFICATIONS'

® Absolute Maximum Ratings 2

PARAMETER Symbol MIN TYP MAX UNIT

Supply voltage range VCCA -0.5 6.5 \%
Supply voltage range VCCB -0.5 6.5 \%
Input voltage range® (A ports, B ports, OE) Vi -0.5 6.5 \%
Voltage range applied to any output in the

o -0.5 6.5 \Y
high-impedance or power-off state
Voltage range applied to any output in the high Vo

-0.5 Vcex + 0.5 \

or low state
Input clamp current, VI <0 lik -50 mA
Output clamp current, Vo <0 lok -50 mA
Continuous output current lo +50 mA
Continuous current through VCCx or GND +100 mA
Storage Temperature Tstc -65 150 T
Junction Temperature 150 T
ESD (HBM) 2 kv
ESD (CDM) 1 kv

® Recommended Operating Conditions

Over operating free-air temperature range, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
Power supply voltage VCCA 1.65 5.5 \Y,
Power supply voltage VCCB 2.3 5.5 \%
Input voltage Vi 0 55 \Y,
A port, VCCA=1.65~1.95V Veer* V. v
VCCB = 2.3~5.5V -0.2 et
A port, VCCA=2.3~5.5V Vcal - V. v
High-level input voltage Vi VECB = 2.3-5.5V 0.4 =
9 P 9 IH B port, VCCA=2.3-5.5V Vea - v v
VCCB = 2.3~5.5V 0.4 ced
OE, VCCA=2.3~5.5V Veeax 55 v
VCCB = 2.3~5.5V 0.65 )
A port, VCCA=2.3~5.5V
VCCB = 2.3~5.5V 0 0.15 v
. B port, VCCA=2.3~5.5V
Low-level input voltage Vi VCCRB = 2.35 5V 0 0.15 \Y,
OE, VCCA=2.3~5.5V 0 Vceax v
VCCB = 2.3~5.5V 0.35
A port, push-pull 10
Input transition rise or fall rate At/Av B port, push-pull 10 ns/V
Control input 10
Operating free-air temperature Ta -40 85 °C

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

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

3 The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

4 V¢ is the supply voltage associated with the input port.

Copyright©2023, Heroic Technology -4- 12/2023 - V1.5
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® Electrical Characteristics

Over operating free-air temperature range, unless otherwise specified.

PARAMETER Symbol CONDITION MIN TYP MAX | UNIT
A ports output high voltage VoHa lon = —20 YA, Vie=Vcee-0.4 V V(C)ng Y
A ports output low voltage Voia loL = 1mA, Vig<0.15V 0.4 \%
B ports output high voltage Vors lon = —20 PA, Vig2Vces-0.2 V V(C)CSBX v
B ports output low voltage Vois loL = 1mA, Vis<<0.15V 0.4 \%
Input leakage current IL VI =VCCI or GND -2 2 MA
High-impedance state output loz OE =L D 2 UA
current
VI =VO = Open, 10 =0,
VCCA=1.65V~VCCB 2.4 A
VCCB=2.3V~5.5V
Quiescent current of VCCA lcca VI =VO = Open, 10 =0, 29 A
VCCA=3.6V, VCCB=0V ' H
VI =VO = Open, 10 =0, 1 A
VCCA=0V, VCCB=5.5V W
VI =VO = Open, 10 =0,
VCCA=1.65V~VCCB 12 A
VCCB=2.3V~5.5V
Quiescent current of VCCB lcce VI =VO = Open, 10 =0, 1 A
VCCA=3.6V, VCCB=0V W
VI =VO = Open, 10 =0, 1 A
VCCA=0V, VCCB=5.5V W
Total quiescent current IC@; VI = VO = Open, 10 =0 14.4 | pA
Input capacitance Ci VCCA = 3.3V, VCCB = 3.3V 25 pF
VCCA =3.3V,VCCB =3.3V,A 5 F
Input-to-output c ports P
internal capacitance ' VCCA =3.3V,VCCB=3.3V, B
12 pF
ports
® Timing Requirements
Ta =25"C, unless otherwise specified
PARAMETER Symbol CONDITION VCCB UNIT
2.5V | 3.3V | 5V
VCCA =1.8V
) Push Pull 24 24 24 Mbps
Maximum Data Rate -
Open Drain 2 2 2 Mbps
Minimum Pulse ‘ Push Pull, data inputs 41 41 41 ns
duration " Open Drain, data inputs 500 500 500 ns
VCCA =2.5V
. Push Pull 24 24 24 Mbps
Maximum Data Rate ;
Open Drain 2 2 2 Mbps
Minimum Pulse ‘ Push Pull, data inputs 41 41 41 ns
duration v Open Drain, data inputs 500 500 500 ns
VCCA =3.3V
) Push Pull 24 24 24 Mbps
Maximum Data Rate .
Open Drain 2 2 2 Mbps
Minimum Pulse ‘ Push Pull, data inputs 41 41 41 ns
duration " Open Drain, data inputs 500 500 500 ns
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® Switching Characteristics

Ta =25C, unless otherwise specified.

FROM " VCCA = 1.8V
PARAMETER (INPUT) TO(OUTPUT) VCCB Condition N P VIAX UNIT
Push-pull 4.3
5.0V -
Open-drain 26.7
Push-pull 3.0
tPHL A B 3.3V - ns
Open-drain 26.3
Push-pull 2.4
2.5V -
Open-drain 26
Push-pull 3.5
5.0V -
Open-drain 110
Push-pull 3.6
tPLH A B 3.3V - ns
Open-drain 145
Push-pull 4.0
2.5V -
Open-drain 175
Push-pull 2.1
5.0V -
Open-drain 26.2
Push-pull 1.9
tPHL B A 3.3V - ns
Open-drain 26.1
Push-pull 2.0
2.5V -
Open-drain 26
Push-pull 1.4
5.0V -
Open-drain 51
Push-pull 15
tPLH B A 3.3V - ns
Open-drain 69
Push-pull 1.7
2.5V -
Open-drain 133
5.0V 18
ten OE AorB 3.3V 20 ns
2.5V 24
5.0V 1200
tois OE AorB 3.3V 1200 ns
2.5V 1200
Push-pull 5.4
5.0V -
Open-drain 10
o Push-pull 5.8
tra Port A rise time 3.3V - ns
Open-drain 31
Push-pull 6.6
2.5V -
Open-drain 89
Push-pull 3.9
5.0V -
Open-drain 58
L Push-pull 4.6
tre Port B rise time 3.3V - ns
Open-drain 98
Push-pull 5.6
2.5V -
Open-drain 128
Push-pull 2.6
5.0V -
Open-drain 1.6
tra Port A fall time Push-pull 2.7 ns
3.3V -
Open-drain 1.7
2.5V Push-pull 29
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Open-drain 1.9
Push-pull 8.0
5.0V -
Open-drain 29
i Push-pull 5.9
ts Port B fall time 3.3V - ns
Open-drain 2.3
Push-pull 4.6
2.5V -
Open-drain 2.3
5.0V 0.5
tex Channe] to Channel skew 33V 05 ns
time, output
2.5V 0.5
Push-pull 24
5.0V -
Open-drain 2
. Push-pull 24
Maximum data rate 3.3V - Mbps
Open-drain 2
Push-pull 24
2.5V -
Open-drain 2
FROM " VCCA = 2.5V
PARAMETER (INPUT) TO(OUTPUT) VCCB Condition N P VIAX UNIT
Push-pull 4.8
5.0V -
Open-drain 26.7
Push-pull 3.3
tPHL A B 3.3V - ns
Open-drain 26.4
Push-pull 2.7
2.5V -
Open-drain 26.2
Push-pull 2.3
5.0V -
Open-drain 110
Push-pull 2.4
tPLH A B 3.3V - ns
Open-drain 144
Push-pull 2.6
2.5V -
Open-drain 169
Push-pull 24
5.0V -
Open-drain 26.5
Push-pull 2.3
tPHL B A 3.3V - ns
Open-drain 26.4
Push-pull 2.4
2.5V -
Open-drain 26.3
Push-pull 1.8
5.0V -
Open-drain 55
Push-pull 1.9
tPLH B A 3.3V - ns
Open-drain 118
Push-pull 2.0
2.5V -
Open-drain 165
5.0V 16
ten OE AorB 3.3V 19 ns
2.5V 23
5.0V 1200
tois OE AorB 3.3V 1200 ns
2.5V 1200
Push-pull 2.6
L 5.0V :
tra Port A rise time Open-drain 10 ns
3.3V Push-pull 2.8
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Open-drain 70
Push-pull 3.2
2.5V -
Open-drain 120
Push-pull 2.6
5.0V -
Open-drain 62
L Push-pull 3.4
trs Port B rise time 3.3V - ns
Open-drain 96
Push-pull 4.5
2.5V -
Open-drain 122
Push-pull 4.8
5.0V -
Open-drain 1.7
) Push-pull 5.0
tia Port A fall time 3.3V - ns
Open-drain 1.9
Push-pull 4.9
2.5V -
Open-drain 2.0
Push-pull 8.3
5.0V -
Open-drain 2.7
. Push-pull 6.1
ts Port B fall time 3.3V - ns
Open-drain 2.1
Push-pull 4.8
2.5V -
Open-drain 1.9
5.0V 0.5
tex Channe] to Channel skew 33V 05 ns
time, output
2.5V 0.5
Push-pull 24
5.0V -
Open-drain 2
. Push-pull 24
Maximum data rate 3.3V - Mbps
Open-drain 2
Push-pull 24
2.5V -
Open-drain 2
FROM . VCCA = 3.3V
PARAMETER (INPUT) TO(OUTPUT) VCCB Condition N P TAX UNIT
Push-pull 4.9
5.0V -
Open-drain 26.7
tPHL A B ns
Push-pull 3.5
3.3V -
Open-drain 26.3
Push-pull 2.0
5.0V -
Open-drain 104
tPLH A B ns
Push-pull 2.2
3.3V -
Open-drain 133
Push-pull 3.2
5.0V -
Open-drain 26.8
tPHL B A ns
Push-pull 3.0
3.3V -
Open-drain 26.6
Push-pull 1.7
5.0V -
Open-drain 83
tPLH B A ns
Push-pull 1.8
3.3V -
Open-drain 132
5.0V 15
ten OE AorB ns
3.3V 18
tois OE AorB 5.0V 1200 ns

Copyright©2023, Heroic Technology -8- 12/2023 - V1.5
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| 3.3V 1200
Push-pull 2.0
5.0V N
) . Open-drain 36
tra Port A rise time ns
Push-pull 2.2
3.3V -
Open-drain 87
Push-pull 2.3
5.0V .
o Open-drain 56
trs Port B rise time ns
Push-pull 29
3.3V -
Open-drain 87
Push-pull 5.8
5.0V -
. Open-drain 2.0
tia Port A fall time ns
Push-pull 6.2
3.3V -
Open-drain 2.3
Push-pull 8.2
5.0V -
. Open-drain 25
s Port B fall time ns
Push-pull 6.5
3.3V -
Open-drain 2.0
Channel to Channel skew 5.0V 0.5
tsk . ns
time, output 3.3V 0.5
Push-pull 24
5.0V -
. Open-drain 2
Maximum data rate Mbps
Push-pull 24
3.3V -
Open-drain 2
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B Parameter Measurement Information

VCCI VCCO

- |IN ouT

Figure 1 Data Rate, Pulse Duration, Propagation Delay, Output Rise and Fall Time Measurement

Using a Push-pull Driver

VCCI VCCO

IN ouT
—{ 1MQ
15pF|

Figure 2 Data Rate, Pulse Duration (tw), Propagation Delay (tpHL, trLH), Output Rise (1) and Fall Time (tr)
Measurement

Using an Open-Driver

2%V,
Output ,??\k/% S,,} ceo

Q Open

l 50kQ
15pF|

Figure 3 Load Circuit for Enable and Disable Time (ten, tois) Measurement

«—u—>
i i VCCI

Input chcvz chcvz
ov

Figure 4 Pulse Duration

VCCI
VCCI/2 VCCI/2
Input : :
i " ov

H Von
\/CCO/Z%
Output [i
' g §

t: lO%VCéO~90%VCCO t: 10%VCCO~90%VCCO
Figure 5 Propagation Delay Time, Output Rise and Fall Time

Copyright©2023, Heroic Technology -10- 12/2023 - V1.5
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Tra—

VCCA )

VCCA2 VCCA/2
OE___ | L
ov

ten
: t . OH
Out P ut i oIS ¢
S at 2xVCCO Veco/2 H
i Voo 10%Von
ten

<> Vor 90%Von
Vecol2 <>
Output ov

S atOpen

Figure 6 Enable and Disable Time

NOTES:

A. C includes probe and jig capacitance.

B. All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo = 50Q,
dv/dt > 1V/ns.

C. The outputs are measured one at a time, with one input transition per measurement.

D. All parameters and waveforms are not applicable to all devices.
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B DEAILED DESCRIPTION
1 Overview

HTO0102, HT0104 is a stereo and quad channel bidirectional
translator with two separate power supply VCCA and VCCB.
The low voltage signal present on A port with operating
voltage from 1.65V to 5.5V referenced to VCCA, and the high
voltage signal present on B port with operating voltage from
2.3V to 5.5V referenced to VCCB.

HTO010x enters a low current consumption mode with all 10s
places in Hi-Z, once the OE pin is pulled low.

2 Application and Implementation

HTO010x is a bidirectional translator that can automatically
detect the direction of data flow from port A to port B or from
port B to port A. Therefore, each 10 can be configured as input
or output.

Each port A 10 has an internal 10k ohm resistor pulled up to
VCCA, and each port B 10 has an internal 10k ohm resistor
pulled up to VCCB. An external resistor can be added in
parallel with the internal 10k ohm resistor to get a smaler vlue
of pullup resistor.

The fall time (tta, tm), the high-to-low output delay time (tpmr)
and the maximum data rates depend on the output impedence
of the external device.

When powering up, either VCCA or VCCB can be ramped up
first. However, during normal opeartion, VCCA<<VCCB all
the time.

Once OE terminal is pulled low, all IOs will be palced into Hi-
Z.

HT0102, HT0104 /& —3K 2 i, 4 EX A H
PR, HAE PN ML L VCCA Al
VCCB. HEERM B E SN A, ZHF
1.65V~5.5V HiJE, HXtN VCCA; HEREH
HSPE SN B o, RF 2.3V~5.5V HE,
HxtR VCCB.

Y OE JHIH AR , HTO10x 2 AR FERE S,
FTHT 10 BE N s BEARES «

HTO10x A& — AN WU HL e 2%, Aefis B 3h
KefE 5071, M E A 2510 B, s E B
PO A Bk, B 10 L ATE A B
Him Ao

A A v O — AW E 10k B T LR
FFiF] VCCA, &4 B i 15— 1N E 10k
W Py EL BEL 7 31 VCCB G 24 75 EE B /N i vy
BEE, AIFEAMIHHFRc— > Ehi i FH .

tea, ts A tprr HUHR T AMES X B 7 00 s P BT -

Ry, VCCA F1 VCCB LERFE K,
VCCA = VCCB ¥Ju et . (H2E7E I T
YEidFErh, % VCCA<VCCB.

OE JHRLARIY, Ay 10 #EA m AR -
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B PACKAGE OUTLINE
SQE (QFN14L-3.5x3.5), Dimensions in Millimeters

%
S
H
2
S
3.50040. 050 1. 500£0. 050
B -
2 g 10 g -
= [ ]
o’ (=)
{— - D 41
= 2 =
E D 2. 05040. 100 C
B[ ) |
NG
0. 25020. 050
TOP VIEW BOTTOM VIEW
RUEE) 5
S
{
1 ]
< .
=3
SIDE VIEW =
RUUENED
Dimensions in Millimeters
Symbol
Min. Typ. Max.
A 0.700 0.750 0.800
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MTN(TSSOP14)

h 4
~

AHHAHA

k4
F Y

O

ikl

-~

[
™

A
A CLEEEAEEAD 2y

Sl
LN

il

IR,

oo ||

RECOMMENDED LAND PATTERN (Unit: mm)

L
e

L

i
ok T

Dimensions In Millimeters Dimensions In Inches
Symbol Min Max Min Max
A 1200 0.047
Al 0.050 0.150 0.002 0.006
A2 0.800 1.050 0.031 0.041
b 0.190 0.300 0.007 0.012
0.090 0200 0.004 0.008
4880 5100 0.191 0.201
E 4.300 4. 500 0189 0177
E1 6.250 6.550 0.248 0.258
e 0.650(BSC) 0.026(BSC)
L 0.500 0.700 0.020 0.028
H 0250(TYF) 0.010(TYF)
B 1* 7 1° 7
Copyright©2023, Heroic Technology -14- 12/2023 - V1.5
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DNE (DFN1.5X 1.0-8L)

D =
- Nd — MILLIMETER
g . e STUBOL T3 | Nou | WA
5 . A |0.425]0.475 0.525
BT T i Al = 0.02 | 0.05
T L J L u__f b [0.125]0.175 0.225
o bl |0.085 | 0.135 | 0.185
| c 0.127 REF
L — F It D |1.40 | 1.50 | 1.60
2 r T r . l 7 Nd 1.05 BSC
1 4 i %bLj 1 e 0.35 BSC
E | 0.90] 100 110
bl L 025 030 0.3
Ll 035 0.40 0.45
Top View Side View Bottom View
o f
b <
N I O {
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B TAPE AND REEL INFORMATION

X

Diameter

Reel

Dr

y

Reel Width

(VI1 )

T

P1

—» [« KO
OO OO0 @;@<
i l l l
| | |
2| 3
o
S I P @
| | |
TENLFL A0
Cavity
AO Dimension designed to accommodate the
component width; RHEEEE
BO Dimension designed to accommodate the
component length;, B{EKE
KO Dimension designed to accommodate the
component thickness; FHEEE
w Overall width of the carrier tape;
B EAEE
P1 Pitch between successive cavity centers;
B CNERE
5% PIN1 J5{ISRIRSER

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
1~ )
%ﬂ%l‘ﬁ Pocket Quadrants
EES % e -
Pin1
sens m mr | o HE | == | Ao | BO | Ko | P1 | W L
# SPQ BE SRR
Part No. Package Package | w1 (mm) | (mm) | (mm) | (mm) | (mm)
Pins Dr(mm) Quadrant
Type Abbr. (mm)
HTO104SQER | QFN3.5x3.5 SQE 14 | 5000 330 12 3.65 3.65 1.1 8 12 Q1
HTO104MTNR TSSOP MTN 14 | 3000 TBD TBD TBD TBD TBD TBD TBD TBD
HTO0102DNER | DFN1.5x1.0 DNE 8 TBD TBD TBD TBD TBD TBD TBD TBD TBD
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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)
Abbr. (mm)
HT0104SQER QFN3.5%3.5 SQE 14 5000 360 345 65
HTO104MTNR TSSOP MTN 14 TBD TBD TBD TBD
HTO102DNER DFN1.5x1.0 DNE 8 TBD TBD TBD TBD
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IMPORTANT NOTICE

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.

REHEFEE GO BHERAR (BURERHT) REX @ RS SCREFEM B, BB, #&m. SeEm AL
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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 DA B 250 7 7 il B AR R vt 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.

HTIR ™ it I AR A T8 i A= dw 4R i a5 S5 2 AR R S v

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

AR AR ORAR BRI TSR, (EHTIFAK AR B, KA A 58 1 LRI A3 =07 BRI 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 A SR AN R Ty 5

REE TR (FX) BBFERAH

Heroic Electronic Technology (Jiaxing) Co., Ltd.

Hudk: WA B T AYE R 3339 5 IRC R HAJE = 2

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

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

Fax: 0573-82585078

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

Wechat MP: HEROIC_JX
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