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Features

Thin Shrink SOP

® Maximum 70V sustaining voltage

® 8 constant current output channels

®  Adjustable 15~80mA output current per channel through an external
resistor

® Constant output current invariant to load voltage change

Excellent output current accuracy:

between channels: <+3% (max.) GTS: TSSOP24L-173-0.65
between chips: <+6% (max.)

Integrated voltage regulator for 8~40V supply voltage

Dimming control: 1:100@5KHz

LED open-/short-circuit detection function and error flag (ﬁ)
Over voltage detection

Thermal shutdown and thermal flag (ﬁ)

Serial and parallel voltage feedback for DC/DC converter

RoHS compliant packages with thermal pad

Current Accuracy

Conditions
Between Channels Between ICs

<+3% < +6% loutr = 15 ~ 80mA
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Floor 6-4, No. 18, Pu-Ting Rd., Hsinchu, Taiwan 30077, ROC.
TEL: +886-3-579-0068, FAX: +886-3-579-7534, E-mail: info@mblock.com.tw
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Product Description

MBI1838 is an instant On/Off LED driver for LED backlight applications and exploits PrecisionDrive™ technology to
enhance its output characteristics. At MBI1838 output stage, 8 regulated current ports are designed to provide
uniform and constant current sinks for driving LEDs within a large range of Vg variations, and in order to eliminate
the heat generated by Vg variations, a feedback function is integrated in MBI1838 to control the LED power source.

MBI1838 provides 8-channel constant current ports to match LEDs with equal current. Users may adjust the output
current from 15mA to 80mA through an external resistor, Rex, which gives users flexibility in controlling the light
intensity of LEDs. In addition, users can precisely adjust LED brightness from 0% to 100% via output enable pin

(OE) with pulse width modulation signal.

MBI1838 can detect the error status of LED open-circuit, short-circuit, and the over temperature during the
operation, and the pins, ERR and TH report these fault conditions. When LED open-circuit or short-circuit faults
happen, only the faulted channel will be shut down to avoid affecting other normal channels. MBI1838 will disable
all the output channels until the junction temperature is lower than the hysteresis, if the over temperature status

occurs.

Additionally, to ensure the system reliability, MBI1838 is built with thermal pad which enhances the heat dissipation.

Applications

e |[CDTV
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MBI1838 8-Channel All-Ways-On ™ Constant Current LED Driver
Functional Diagram
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Pin Configuration
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MBI11838

8-Channel All-Ways-On™ Constant Current LED Driver

Pin Description

Pin No.

GTS

Pin Name

Function

24

VDD

8V~40V supply voltage terminal

1

GND*

Ground terminal for control logic and current sink

22

TH

Open drain thermal flag
When junction temperature is over 145°C, TH is going to low.

23

EN

Chip enable/disable terminal.
When EN is active (high), the chip is enabled; when EN is inactive (low),
the chip is turned off (blanked).

R-EXT

The terminal used to connect an external resistor for setting up output
current for output channel

FBI

Feedback control voltage input from another MBI11838.
Connected to FBO of the previous MBI1838 in the serial feedback method.
If the MBI1838 is the 1 one of the series, connect this pin to R-EXT.

FBO

Feedback control voltage to DC/DC converter.

The relationship between FBO, FBI, and minimum output voltage is
Vego=minimum output voltage(FBI, Vps, min)

Connect this pin to the FBI of the next MBI1838. If the MBI1838 is the last
one of the series, connect this pin to the feedback input of DC-DC
converter.

OVP

Over voltage protection input

Connect this pin with appropriate voltage divider resistors to V| gp to set
OVP detection criterion, Voyp, which compares with the internal voltage,
1.25V. If Vovp exceeds 1.25V, the fault condition, open-circuit will be
determined.

8-11
14-17

OouT0~OUT7

Constant current output terminals

20

OE

Output enable terminal
When OE is active (high), the output pins are enabled; when OE is inactive
(low), the output pins are turned off (blanked).

21

ERR

Open drain error flag
When any single output channel is determined as open-circuit or

short-circuit, ERR is going to low.

Thermal Pad

Power dissipation terminal®

6,7,12,13,18,19

NC

No connection

*The desired thermal conductivity will be improved on condition that a heat-conducting copper foil on PCB is

soldered with thermal pad.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver
Typical Application Circuits
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Assume Vg gp of each LED is the same, where Vg gp is the forward voltage of LED.

Vep and Vpp are applied by the same voltage source.

(Vbs + VrLepX n) < Viep < (Vps + VEepx n + 5V).

Ri=Rz=....=Rg=[Viep — Vos — (Vrepo x N)]/ lour;

n refers to LED count, where Vps denotes the OUTn terminal voltage and loyt denotes the channel current of
each OUTN.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver
VLED
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V\ep and Vpp are separated. Generally, this scheme is applied with large number of LEDs in series. The Vpp is

always set lower than V gp, and Vpp value just meets the typical VCCH threshold to save the power dissipation on
internal device of VCCH pin.

(Vbs *+ VrLep X n) < Viep < (Vps + VEepx n + 5V).

Ri=Rz=.... =Rg=[Viep — Vbos — (Vrepo X )1/ lour;

n refers to LED count, where Vps denotes the OUTn terminal voltage and loyt denotes the channel current of
each OUTNh.

June 2010, V1.00



MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Maximum Ratings

Operation above the maximum ratings may cause device failure. Operation at the extended periods of the

maximum ratings may reduce the device reliability.

Characteristic Symbol Rating Unit

Supply Voltage Vbp 70 V
Sustaining Voltage at OE (in) Vin 7 V
Sustaining Voltage at OUTn Vbsn -0.5~+70 \Y
Sustaining Voltage at EN (in) Ven 7 V
Sustaining Voltage at FBI (in) Vg 7 \%
Sustaining Voltage at FBO (out) VEgo 7 Vv
Sustaining Voltage at OVP (in) Vove 7 Vv
Sustaining Voltage at TH (out) V14 7 \Y
Sustaining Voltage at ERR (out) Verr 7 \Y
Output Current louTn 88* mA
GND Terminal Current lenp 720 mA
Powgr D|ss_|pat|on GTS Py 3.44 W
(By simulation)
Thermal R§S|stance GTS 36.29
(By simulation) R

e ; *kk Rth(j—a) C/w
Empirical Thermal Resistance GTS 38
(On PCB, Ta=25°C)
Operating Junction Temperature T} max 150 °C
Operating Temperature Topr -40~+85 °C
Storage Temperature Tetg -55~+150 °C

*Users must notice that the power dissipation (almost equaling to loyt X Vps) should be within the Safe Operation
Area

**The performance of thermal dissipation is strongly related to the size of thermal pad, thickness and layer numbers
of the PCB. The empirical thermal resistance may be different from simulative value. Users should plan for
expected thermal dissipation performance by selecting package and arranging layout of the PCB to maximize the
capability.

***The PCB size for GTS testing is 4-inch square.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Electrical Characteristics
VDD=12V, GND =0V, Ta=25°C, unless otherwise specified.

Characteristic Symbol Condition Min. | Typ. | Max. Unit
Supply Voltage Vob - 8 - 40 \Y
Input Voltage of “High” level Vy T,=-40~85°C 24 - - \Y
OE, EN “Low” level | Vi T,=-40~85°C - 0.8 Y
Output Voltage of ERR Vemr.oL  |ler,o.=1.0mA - - 0.5 \
Output Voltage of TH Va,or  |lw,00=1.0mA - - 0.5 \%
EN=High, OE=High, all channels | \jinFB) Vps) | 1.23 \
are normal
EN=High, OE=High, channel :
\/ps Feedback Report Voltage Veso openeg or disablgd Min(FBI, Vps) | 1.23
EN=High, OE=Low 0.27 | 0.30 | 0.35
EN=Low 4.5 5.0 5.5 V
loo(off) 1 |R=0Open, OUTO~OUT7 =Off - 2.8 S
OE=Low loo(off) 2 |R.,=4kQ, OUTO~OUT7 =Off - 3.0 6
Suppl S —
oY loo(0ff) 3 |R,=1.3kQ, OUTO~OUT7=0ff | - | 43 | 7 | mA
Ipp(on) 1 = ~ = - 3.2 6
OE=High oo(0n) 1|R,=4kQ, OUT0~OUT7=On
loo(on) 2 |R.,=1.3kQ, OUTO~OUT7 =0On - 4.5 8
Shutdown Current IsHDN Ven=0 - 300 - uA
Test Circuit for Electrical .
Output Current lout Characteristics 15 - 80 mA
Output Leakage Current lon Vps=60.0V, OE=Low - - 0.5 MA
Output Current 1 louTt Vps=1.0V, Re,i=1.6kQ - 61.5 - mA
lout1=61.5mA, Vps=1.0V,
Current Skew 1 dlout Ig:,:;1 .6ka bs - +1 +3 %
Output Current 2 lout2 Vps= 1.0V, Reii= 1.3kQ - 75.7 - mA
|OUT2=75.7mA, VDS=1 .0V
Current Skew 2 dlout2 Ro= 1.3kQ - 11 +3 %
. VDS =0.6V, |o|_=24.6mA,
Current Chip Skew Rext=3kQ - - 6 %
Output Current vs. o s i o
Output Voltage Regulation %ldVps |Vps within 1.0V and 3.0V +0.1 | 0.5 %IV
Output Current vs. o - o
Supply Voltage Regulation %/dVpp  |Vpp within 8.0V and 40V - +0.1 | 0.5 %IV
Pull-down Resistor of OE, EN Rin - 350 500 650 KQ
Junction Temperature 0
Threshold of Thermal Flag Tx ) ) 145 i c
The Hysteresis Temperature of 0
Thermal Flag Thvs - - 35 - C
OVP Detection Vovp - - 1.25 - \Y
LED Short Detection Threshold
Voliago | on TS Veomy | Referto Fig. 7 52 | 56 | 60 | V
LED O Detection Threshold
Vo,tagge“ election Threshold ) vopm | Refer to Fig. 8 027 | 030 | 033 | V
The Hysteresis of OVP
Detection Vove-ys ) ) 40 ) mv

*Each output current, loyt, can be driven up to 80mA.
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MBI11838

8-Channel All-Ways-On™ Constant Current LED Driver

Test Circuit for Electrical Characteristics
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Switching Characteristics
Characteristic Symbol Condition Min. | Typ. Max. Unit
Propagation Delay Time — Vpp=24.0V
(uLu tO uH”) OE - OUTn tpLH VDS: 0.8V = - 1000 ns
Propagation Delay Time - Voe,w= 5V
(“H" to “L”) OE - OUTn toHL Voe .= GND - - 1000 ns
Rex= 1230Q
OE Pulse Width tw(oE) (loutn=80mMA) 2000 - - ns
J— VLED: 48V
Output Rise Time of OUTn (turn off) tor R.= 500 - 700 1000 ns
. ~TT C.=10 pF )
Output Fall Time of OUTn (turn on) tor Refer to Fig 4 700 1000 ns
Short-Circuit Detection Delay Time tsp Refer to Fig 7 32 - 96 ms
FBO Delay Time Vps - FBO treO Refer to Fig 6 - 200 - ns
Note: Where the "n” of OUTn refers to 0~7.
Test Circuit for Switching Characteristics
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Iop = !
¢ ::[ ’::E‘ louTn
v VoD BT =
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H e e = J v
Vo T2 L —joe g [ — oLr el
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— — — — V&roL
TR — " | [ T T T Vo
- = = = Vmo
REXT _ GND FBO —— Vrgo
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IR—EXT¢ Rext
) Fig. 4
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8-Channel All-Ways-On™ Constant Current LED Driver

MBI11838

I
=
2 9
6 =
1
1
1
Nemmmm oo 1
X e 1
SN\, oL b ___
& 2N ._q
—_———— m “
i) X 1
g 2 |
- 0/0 ~) _. 1
o “ 1
cTTT (o)) e..lmu 1 a
[ " 2
1
X 1
S 2 “
9] 1
|||||||||||||||||||||||||| 1
£ o 1 c “
EF A e = “
> X S b ook R IR
o 2 0 32 32 S
—_— Te] o () ()
%8 5 e 1B NP S
> c - = T =
T S 3 > 2 3
S B Y . ACH S =
N [<5) @)
g o
=) o 3 S
e o - m e (7))
Ea = O 0 © m o " x
—_ . L - o . a an] o . zZ > L a o
— < o) o L o > L C O L o o > w

June 2010, V1.00

-1 -

Fig. 7



MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

D. Open-Circuit Detection
(a)
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Fig. 8
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Constant Current

In LED lighting applications, MBI1838 provides nearly no variation in current from channel to channel and from IC

to IC. This can be achieved by:

1) The maximum current variation between channels is less than +3%, and that between ICs is less than +6%.

2) In addition, the current characteristic of output stage is flat and users can refer to the charts as shown below.
The output current can be kept constant regardless of the variations of LED forward voltages (Vg). This
guarantees LED to be performed on the same brightness as user’s specification.

MBI1838 loyt vs. V
lour(mA) ouT DS

Vbs(V)
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Setting Output Current

lour(mA) MBI1838 Rext VS. lour
90

80
0 [\
60 \

50 |
40
30

20 \
10
0

1 1.5 2 25 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5
Rext(KQ)

The output current can be calculated from the equation:

Vrext = 1.23V;

Rext = (Vrext / lout) % 80 = (1.23V / loyr) * 80;

lout = (VrExT/ Rext) X 80 = (1.23V / Rey) % 80

where Rqy is the resistance of the external resistor connecting to R-EXT terminal and Vggxr is the voltage of R-EXT
terminal. The magnitude of current (as a function of Rey) is around 75.7mA at 1.3kQ and 41mA at 2.4kQ.

Short-Circuit Detection

The circuits of short-circuit detection check the voltage, Vps, of every output channel when OE goes high. If the
voltage is greater than Vsyort (set by 5.6V), MBI1838 will disable the corresponding channel (after delay time
tsLp=96ms, max). The short-circuit detection is inhibited, if OE is low. If the short-circuit is detected, the shorted
channel will be disabled and the ERR pin will become low.

Open-Circuit Detection

The principle of LED open-circuit detection is based on the fact that when output voltage (Vps) is lower than 0.3V.
The ERR pin will become low. Before activating open-circuit detection, the open-circuit detection will bypass those
non-used pins which are connected to GND.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Over Voltage Detection

Usually, the fault-over voltage accompanies with the fault-open-circuit. Hence, MBI11838 is designed with over
voltage detection function to help determine the fault, open-circuit, when over voltage happens. Connect the pin
OVP to V gp with a set of voltage divider resistors, R1 and R2, as shown in Fig. 9. Voup is used to compare with the
internal reference voltage, 1.25V. If Voye is larger than 1.25V, the flag, OVPS will become high and it means the
condition of “over voltage” happens, and MBI1838 will check which channel is open-circuit to cause the “over
voltage”, and shut down the open-circuit channel. When Voyp is lower than 1.25V, the condition of over voltage will
be asserted. The hysteresis of over voltage detection is 40mV. When Vgyp is under 1.21V, the fault, OVP, will be

de-asserted.
Viep
R1 OVP ‘
Vovp M OVPS
L, | _‘ +
R2 1.25V
— MBI1838

Fig. 9 lllustration of Over Voltage Detection

Thermal Shutdown

When the junction temperature exceeds the threshold, T, (145°C), the thermal flag would be enabled, and all
output channels will be disabled. The TH pin will become low. When EN or VDD pin is re-toggled, this fault
condition will be released, and all output channels will be enabled again.

Dimming
MBI11838 receives PWM signal from OE to control the ON/OFF of LED strings. The minimum ON pulse width is

2.0ys. When the dimming frequency is below 5KHz, MBI11838 can achieve more than 100-step brightness
adjustment from 1% to 100%.

Disable Unused Channel

If the output channel is not used, it has to be tied to ground before powered up. When the channel is defined as an
unused channel, MBI1838 will disable the LED open-circuit detection at the unused channel, and the output voltage,
Vps, of this channel will not be selected in the minimum voltage selector.

Minimum Voltage Selector

A minimum voltage selector integrated in the MBI1838 monitors the dropped voltages, Vps, of all the output
channels when the LED is lit. This function can make the DC/DC converter output an appropriate voltage to light
LED to avoid the extra Vps dropped in the chip to generate the unnecessary heat. When plural MBI1838 are
cascaded in series, the embedded minimum voltage selector will select the minimum one of the output voltages
among the 8 output channels of the first MBI1838 in this series and the output voltage of FBO pin of the previous
MBI1838 to FBI of the next MBI1838. The next MBI1838 will choose the lowest Vps among the output channels and
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

FBI. This algorithm works in the whole series to let the last MBI1838 in this series send the lowest Vpg of this series
from the pin, FBO. MBI1838 can co-work with DC/DC converter through FBO. When the minimum Vpg of MBI11838
in any single channel is lower than 0.6V, the Vggo will force DC/DC converter to boost V gp. The output voltage, Vps,

of the disabled channel or open-circuit channel will not be selected in the minimum voltage selector to avoid the
DC/DC converter to be clamped in a high voltage or to be shut down caused by OVP.

Principle to Cooperate with DC/DC Converter (Boost Converter)

MBI1838 is an 8-channel constant current LED driver which integrates open-circuit, short-circuit and over
temperature protection, with a minimum voltage selector to optimize the system efficiency.

To drive the LEDs with accurate current, the current sinks are implemented by linear regulators. To maintain the
current accuracy, the voltage drops (OUTO~OUTO07) of the current sinks should be kept in a certain value.
However, a higher voltage drops (OUT0~OUTO07) may result in poor efficiency. Hence, MBI1838 takes the
minimum voltage from Vpgg to Vps7 as the feedback voltage to the DC/DC converter, and regulates V gp in an
appropriate level.

MBI1838 can co-work with DC/DC converter through the feedback terminal. When the minimum Vpg of MBI1838 in
any single channel is lower than 0.6V, the Vggo will force DC/DC converter to boost V gp to make the minimum Vpg
larger than 0.6V as shown in Fig 10.

The MBI1838 provides a cascaded connection to co-work with a DC/DC converter with plural MB1838. When plural
MBI1838 are in series, the MBI1838 selects the lowest Vps among the 8 output channels of the MBI1838 and the
FBI from the FBO of the previous MBI1838, and then report to the next MBI1838. In this cascade, the final
MBI1838 reports the lowest Vpg of the whole string through the FBO.

Vin
O
L D1 Vieo
n [ ° - - _
LED LED LED ¥ LED%
l N %k N N
1
VDD GD Q¢ LEDY LEDY Lo LED
VDSO \\4‘ VDS7 \\4‘ VDso \>A VDS7 \>‘
DC/DC .| o N .
Converter - —
Ve QUTQ ~wrvrrrrreees oUTY QUTO ~ o vrrerrreees ouTY
GND FB W—CO
R1 I VDD I VDD
R2 L
= i Ao Icz MBI1838 ]‘DSIS MBI1838
| ————{F80 FBIL——— FBO FBI

L\ Q2 0.6V j'\f RgT GND R;EgTj

V| ep: voltage source of LED strings
V\n: voltage source of DC/DC converter and MBI1838
V1: a level shift voltage source

Fig 10 MBI1838 serial feedback with the DC/DC converter
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Package Power Dissipation (Pp)
The maximum power dissipation, Pp(max) = (Tjmax — Ta) / Ring-a), decreases as the ambient temperature increases.

MBI1838 Maximum Power Dissipation at Various Ambient Temperature

Power Dissipation (W)
4.0
3.5 GTS Type: Rth=36.29°C/W

\
3.0 \

2.5

2.0
Safe Operation Area \

1.5 e

1.0
0.5

0.0

0 20 40 60 80 100
Ambient Temperature (°C)

The maximum allowable package power dissipation is determined as Pp(max) = (Tjmax — Ta) / Ring-a)- When 8 output
channels are turned on simultaneously, the actual package power dissipation is Pp(act) = (Ipp X Vpp) + (lout X Duty

X Vps x 8). Therefore, to keep Pp(act) < Pp(max), the allowable maximum output current as a function of duty cycle

is:

lout = { [(Tj,max — Ta) / Ring-a)] = (Ioo X Vop) } / Vps/ Duty / 8,

where Tjmax = 150°C;

Duty=ton/ T,

ton: the time of LEDs turning on; T: OE signal period

OE < >

*Note: The empirical thermal resistor GTS, Rin.a) =91.3°C/W; GTS, GFN, Rin.a) =99.73°C/W it is based on the
following structure.

Usage of Thermal Pad

The PCB area L2xW2 is 4 times (min.) of the IC’s area L1xW1.The thickness of the PCB is 1.6mm, copper foil 1 Oz.

The thermal pad on the IC’s bottom has to be mounted on the copper foil.
, Copper foil

/

L2

II( W2

VAN
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Load Supply Voltage (V gp)

MBI1838 is designed to operate with adequate Vpg to achieve constant current. Vps and loyr should not exceed the

package power dissipation limit, Pp(max).

Vps = Viep— VE, and V gp is the load supply voltage. If Vps drops too much voltage on the driver, Pp(act) will be
greater than Pp(max). In this case, it is recommended to use supply voltage as low as possible or to set an external

voltage reducer, Vprop.

A VOItage reducer allows VDS = (VLED —VF) — VDROP-

Resistors can be used in the applications as shown in Fig 11.

Supply Voltage
Vieo

MBI1838

Fig. 11
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Soldering Process of “Pb-free” Package Plating*

Macroblock has defined "Pb-Free" to mean semiconductor products that are compatible with the current RoHS
requirements and selected 100% pure tin (Sn) to provide forward and backward compatibility with both the current
industry-standard SnPb-based soldering processes and higher-temperature Pb-free processes. Pure tin is widely
accepted by customers and suppliers of electronic devices in Europe, Asia and the US as the lead-free surface
finish of choice to replace tin-lead. Also, it is backward compatible to standard 215°C to 240°C reflow processes
which adopt tin/lead (SnPb) solder paste. However, in the whole Pb-free soldering processes and materials, 100%
pure tin (Sn) will all require from 245 °C to 260°C for proper soldering on boards, referring to JEDEC J-STD-020C

as shown below.

Temperature ()

300
+0
255 260 g
250 245 15
240
\
217
30s max
200 R e o
Average ramp-up GRar?spEg%;;‘
rate=0.7 /s g
150 D — 100s max ——»
100 Peak Temperature 245 ~260 < 10s
Average ramp-up \
rate 3 04 Is Average ramp-up
50 * rate=3.3 /s
25
0
0 50 100 150 200 250 300
—- TiME (SEC)
----Maximum peak temperature JEDEC J-STD-020C
Recommended reflow profile
3 3 3
Package Thickness Volume mm Volume mm Volume mm
<350 350-2000 2000
<1.6mm 260 +0°C 260 +0°C 260 +0°C
1.6mm — 2.5mm 260 +0°C 250 +0°C 245 +0°C
2.5mm 250 +0°C 245 +0°C 245 +0°C

*Note: For details, please refer to Macroblock’s “Policy on Pb-free & Green Package”.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Outline Drawing
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MBI1838GTS Outline Drawing

Note: Please use the maximum dimensions for the thermal pad layout. To avoid the short circuit risk, the vias or
circuit traces shall not pass through the maximum area of thermal pad.
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Product Top-Mark Information

The first row of printing | Part number
° ID number
MBIXXXX 0 o | 3 The second row of printing
l l XXXXXXXX o
Product No. Package Code l l
Process Code Manufacture Device Version Code
G: Green and Pb-free Code

Product Revision History

Datasheet Version Device Version Code

V1.00 A

Product Ordering Information

Part Number | Package Type Weight (g)

MBI1838GTS | TSSOP24L-173 -0.65 0.0967
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MBI1838 8-Channel All-Ways-On™ Constant Current LED Driver

Disclaimer
Macroblock reserves the right to make changes, corrections, modifications, and improvements to their products and
documents or discontinue any product or service. Customers are advised to consult their sales representative for
the latest product information before ordering. All products are sold subject to the terms and conditions supplied at
the time of order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of
liability.
Macroblock’s products are not designed to be used as components in device intended to support or sustain life or
in military applications. Use of Macroblock’s products in components intended for surgical implant into the body, or
other applications in which failure of Macroblock’s products could create a situation where personal death or injury
may occur, is not authorized without the express written approval of the Managing Director of Macroblock.
Macroblock will not be held liable for any damages or claims resulting from the use of its products in medical and
military applications.
Related technologies applied to the product are protected by patents. All text, images, logos and information
contained on this document is the intellectual property of Macroblock. Unauthorized reproduction, duplication,
extraction, use or disclosure of the above mentioned intellectual property will be deemed as infringement.
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