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DESCRIPTION FEATURES
The A718 is a buck-type switching regulator designed to ® Input range: 6V to 30V.
drive high power LEDs with constant current and is suitable for B Integrated power MOS switch of 1A peak

automotive, industrial, and general lighting applications. This current guaranteed.
buck (step-down) regulator contains a high-side N-channel
power MOS switch. An external resistor Rgpr allows the
converter output voltage to be adjusted as needed to deliver a
constant current to series and series-parallel connected LED
strings of varying number and type.

No control loop compensation required.
PWM dimming available.

Thermal shutdown protection
Available in package of SOP 8-Pin with
The A718 provides open/short circuit protection and thermal pad.

thermal shutdown protection. LED dimming control can be
accomplished by pulse width modulation (PWM) via PWM pin.

TYPICAL APPLICATION CIRCUIT APPLICATIONS @
—
B LED Driver —
B LED MRI16 Driver g
B Automotive Lighting O
Reser D, _{YYY\_VOUT B General Lighting 5
Vin O M—l |TBST1—< L A?Z\ B Industrial Lighting
Voo Fser  OUT € % @
CnE Courr PACKAGE PIN OUT
- BST
AT18 AN 5“ @
PWMp- PWM FB
Dimming REG __ GND out[I]® 3] Voo
o % Rs ss] 7 ' Fres
— PWM [3] 6] Fser
SOP-EP 8 Pin
(Top View)

ORDER INFORMATION
SOP-EP

8 pin
A718EGT

Note: All surface-mount packages are available in Tape & Reel. Append the letter “T” to part number (i.e. A718EGT). The letter ”G” is marked
for Green process.
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ABSOLUTE MAXIMUM RATINGS (Note)

Vpp to GND -0.3V to 30V
BST to GND -0.3V to 40V
OUT to GND -1.5Vto 40V
BST to REG -0.3V to 40V
BST, REG to OUT -0.3V to 14V
PWM, FB, Fsgr to GND -0.3Vto 7V
Maximum Operating Junction Temperature, T, 150°C

Storage Temperature Range

-65°C to 150°C

Lead Temperature (Soldering, 10 seconds)

260°C

Note: Exceeding these ratings could cause damage to the device.
Currents are positive into, negative out of the specified terminal.

@

RECOMMENDED OPERATING CONDITIONS (Note)

el
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Parameter Symbol Min Typ Max Unit
Supply Voltage Vb 6 30 vV =0
Maximum Junction Temperature T, 125 °C %
Operating Free-Air Temperature Range Ta -20 +85 °C : -
Note: Exceeding these ratings may cause the device function improperly. j
PIN DESCRIPTION @
Pin Name Pin Function _ '
1 OouT Power MOS switch output pin. Connect to the output inductor and Schottky diode. QE
2 BST Bootstrap pin. Connect a 10nF ceramic capacitor from this pin to OUT pin.
3 PWM PWM dimming control pin. Apply a 10gic—level PWM signal .to enable/disable the
power MOS and reduce the average driving current to the LED string.
4 GND Ground pin. Connect to system ground.
5 FB LED current sense feedback pin. Set the LED string driving current by connecting a
resistor from this pin to ground.
Switching-frequency setting pin. An external resistor sets the switching frequency of the
6 Fspr regulator. Pull this pin to ground will disable A718. Don’t let this pin open or A718 may
nor work normally.
7 REG Internal regulator output pin. A 0.1uF ceramic capacitor is needed to bypass this pin to
ground.
8 Vop Supply voltage input pin.
Thermal Pad Connect to ground. Place 4-6 vias from top to bottom layer ground planes.
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BLOCK DIAGRAM
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THERMAL DATA
Thermal Resistance from Junction to Ambient, 0 j, TBD °C /W
Junction Temperature Calculation: T;=Tx+ (Pp X 0;4).
The 6,, numbers are guidelines for the thermal performance of the device/pc-board system.
Connect the ground pin to ground using a large pad or ground plane for better heat dissipation.
All of the above assume no ambient airflow.
Maximum Power Calculation:
PD(MAX): TJ MAX) — TA MAX
01a
T, (°C): Maximum recommended junction temperature
Ta(°C): Ambient temperature of the application
0;4(°C /W):  Junction-to-Ambient thermal resistance of the package, and other heat dissipating materials.
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DC ELECTRICAL CHARACTERISTICS

Vpp =24V, T, =25°C, (Unless otherwise noted)

U

Parameter Symbol Conditions Min Typ Max Unit

On-time 1 ton-1 Vpp=10V, Rger=200KQ 2.1 2.75 34 us
On-time 2 ton-2 Vpp=30V, Rggr=200KQ 682 894 1106 ns
Minimum On-time tON-MIN Vop=30V, Rggr=100KQ 430 ns
Minimum Off-time tOFF-MIN FB=0V 400 ns
FB Regulation Threshold Vrs FB decreasing, switch turns on 194 200 206 mV
FB Over-Voltage Threshold VEgove FB increasing, switch turns off 300 mV
FB Bias Current Irp FB=0V 0.1 uA
FB Propagation Delay ts 450 ns 0
Shutdown Threshold Vsto-tH FSET pull to low, increasing 0.3 0.7 1.05 V
Shutdown Hysteresis Vstp-HYS FSET pull to low, decreasing 40 mV
REG Regulated Output VR&eG 6.0 7 V
Regulator Dropout Voltage Vop-REG | Iggg=SmA, 6.0V<Vpp< 8.0V 400 mV 0
REG Bypass Threshold REGmy Vpp increasing 9 vV O
REG Bypass Hysteresis REGyys Vpp decreasing 350 mV IE
REG Current Limit (Note) REGum 16 mA [
REG UVLO Threshold REGuvn | REG increasing 49 \% /
REG UVLO Hysteresis REGuynys | REG decreasing 170 mV
Operating Current Ipp Non-switching, FB=0.5V 700 900 uAQ
PWM Input High Voltage A\ Vpww increasing 2.2 A%
PWM Input Low Voltage Vi Vpww decreasing 0 0.8 \"
PWM Pull-up Current Ipuiup Vowm =1.5V 80 uA
Switch Turn On Resistance Rps.on Iswiten=0.2A, BST-OUT=6.3V 0.37 0.75 Q
Thermal Shutdown Threshold Tsp 165 .
Thermal Shutdown Hysteresis Tspays 25 ¢

Note : Ve provides self bias for the internal gate drive and control circuits. Device thermal limitations limit external loading.
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TYPICAL CHARACTERISTIC CURVES

Unless otherwise noted, T,=25°C.
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APPLICATION INFORMATION

A718 is a Buck regulator with a wide input voltage range, low voltage reference, and a fast output enable/disable
function. It also features fast transient response, PWM dimming, and a simple output over voltage protection function.
These features combine to make A718 ideal for being used as a constant current source for LEDs.

Typical Application Circuit

RSET DZ VOUT
VIN "‘/\/\/‘—K—‘ _T_ L
CBST

Voo Fser  OUT l C
OuT
Cin BST

A718 I o —[ S'Z;:
PWMp>- PWM FB . .

Dimming REG GND

R Y
R Y

R
Cre s

L
1

ujesd

Internal Switch And Driver

The A718 adopts a power MOS as the internal switch and a floating driver to drive the switch. An external charg@
pump (bootstrap) circuit, consisting of an internal high-voltage diode and an external capacitor, Cggr, is used to generat
a voltage that is higher than Vpp, and the voltage then is used to power the floating circuit. When the power MOS id
turned off, REG will charge the capacitor Cggr through the internal diode between the REG pin and the BST pin. When
the power MOS is turned on, the internal diode will be reverse biased. This creates a floating supply equal to the
voltage minus the forward voltage drop of the diode to drive the power MOS when its source voltage is equal to Vpp
level.

ON-Time And OFF-Time Of The Switch

The following figure shows the feedback system used to control the current through the LED string. A voltage
signal, Vg, is created as the LED current flows through the current setting resistor, Rg, to ground. The Vg voltage is
applied to the FB pin, where it is compared to a 0.2V reference voltage, Vrgr. The logic circuit will turn on the power
MOS when Vg falls below 0.2V Vggr. The power MOS will conduct for an ON-time, toy. The toy is determined by the
following equation:

RSET

toy =1.5x107" x
VIN _Vz

Where, V; is the forward voltage drop of Zener diode, D;. It is recommended to be lower than Voyr by 1V ~ 2V and
can be omitted if there is only one LED in the string.

Copyright © 2009 ADDtek Corp. 7 V0.6 -- OCTOBER 2009
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A718

After the ON-time, toy, the power MOS will be turned off for at least a minimum OFF-time, topr ymin. Once toprmiN
is complete, the CS comparator compares Vs and Vygr again, and waiting to begin the next cycle.

According to

vV, = Lx%

the ripple current of the inductor is

. v V-V
Al =—Exty, = —YT xt,
L
Since
toy =1.5x107" xR o 1.5x107" x Reer
IN ~ VZ IN _VOUT
SO,

Adrulwesd

Ai, ;1.5x10*l°xR5%

The above equation shows that the inductor ripple current, Aiy, is a constant value once the value of Rggy and L are

determined, in spite of the value of V. In other words, the ripple current of an A718 converter is well regulated.
Because the same equation applies both to the inductor current and the LED current, it can be represented as:

Ai
_ _ L
I LED (I LED,Average) - I L(I L,Average) - I L,MIN + 2

Since, the Ay is a constant value once the value of Rggr and L are determined, and ideally I v is also constant as

02V

L.MIN =
RS

the Ipgp Average @S Well as the Ij average are also constant value regardless of Vin. This is how A718 regulates the LED
current.

Copyright © 2009 ADDtek Corp. 8 V0.6 -- OCTOBER 2009
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Switching Frequency

The A718 buck regulator should be operated in Continuous Conduction Mode (CCM), where the inductor current
stays positive throughout the switching cycle. During steady-state CCM operation, the regulator maintains a switching
frequency that can be determined by the following equation:

VOUT x VIN -V

1.5x107"" xRy Vi

z

I

SW

Vour =NxVe +0.2V

Where, Vi is the forward voltage drop of each LED, and n is the number of LEDs in series. The maximum switching
frequency, fswmax, happens when V=V max, that is,

~ Vour y Vinax —Vz I@

f =
SWMAX 1.5x107"" x Rser VIN,MAX q

The switching frequency is selected based on the trade-offs between efficiency (better at lower frequency), th@

range of output voltage that can be regulated (wider at lower frequency), and solution size and cost (smaller and lowelr———

at higher frequency). Many applications place limits on switching frequency due to EMI sensitivity. The ON-time of thgtI

A718 can be programmed for switching frequencies ranging from several tens of KHz to several hundreds of KHz. An

the maximum switching frequency is limited by the minimum ON-time and the minimum OFF-time requirements.
—0o

LED Ripple Current and Inductor 5

Selection of the ripple current, Ai gp, through the LED string is analogous to the selection of output ripple voltage@
in a standard voltage regulator. In general, the recommended value for Aigp is ranging from 5% to 140% of I gp.
Higher LED ripple current allows the use of smaller inductors, smaller output capacitors. Lower ripple current requi
more output inductance, higher switching frequency, or additional output capacitance. The advantages of higher ripple
current are reduction in the solution size and cost. On the other hand, the advantages of lower ripple current are a
reduction in heating in the LED itself and greater tolerance in the average LED current before the current limit of the
LED or the driving circuitry is reached.

When the output capacitor value is very small, the same equations that govern inductor ripple current, Ai, also

apply to the LED ripple current, Aigp. For A718, the ripple current is described by the following expression:

_VOUT

. . . \
Aigp = Al =1 ¢ % Rlpple%z'“‘fxt

ON

Where, Ripple % is the ratio of output current ripple to average output current, which is defined as:

Ripple % = Aligp.

LED

Copyright © 2009 ADDtek Corp. 9 V0.6 -- OCTOBER 2009
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Therefore, the inductor could be chosen following:

L= Vin _VOUT
Ai,

XTon

Lower ripple voltage is recommended at the FB pin to provide good signal to noise ratio (SNR). The FB pin ripple
voltage, AVs, is described by the following equation:

AVg = Ai g xRy

The Average LED Driving Current and Rs Value

The A718 regulates the LED current ideally as described in previous section. However, due to the control circuit

0.2V Vour Xt

IL,MIN =

delay, a more accurate equation for the minimum inductor current is given as: @
R L
—

Where, the tg represents the propagation delay of the CS comparator, and is approximately 450ns. So, the average LED@
—/

driving current, or the average inductor current is equal to: O
Aip 0.2V Vg, xtg N Ai,

| =1, =1 +— —
LED L L,MIN
2

Rs L 2

O
To determine the value of Rg, use the following equation:
0.2xL 02xL

R = =
I X L+ Vour Xt {

Ai
LED _TL)X L +Vour xts

el

Because tg is approximately 450ns, therefore,

R _ 02xL

S

v -V,
I ep X L+4.5x107 xVour — _INMAX TOUT ¢

2 ON

Note that, the power rating of the Rg resistor should also be taken into consideration carefully. It is recommended
to use an Rg resistor that the power rating is:

0.25°

P(Rg) >>

S

Maximum Output Voltage

The minimum OFF-time limits the maximum duty cycle of the switch, Dyax, and consequently the maximum
output voltage, Vourmax, of the regulator. If the voltage drop of the internal power MOS and the forward voltage drop
of the external Schottky diode is Vp,, in total, the Dyax and the Vourmax, are determined by the following equations:

Copyright © 2009 ADDtek Corp. 10 V0.6 -- OCTOBER 2009
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tON + tOFF ,MIN

Vour max = Duax x(Viy _VDrop)

Where, Vpyop, could be estimated as 1.5V.

The maximum number of LEDs, nyax, that can be placed in series in a single string is then governed by the
maximum output voltage, Vourmax, and the maximum possible forward voltage drop of each used LED, Vg max, by the
equation:

n _ VOUT,MAX -0.2V
MAX
VF,MAX
If the A718 is working at lower switching frequency, the maximum duty cycle and the maximum output Voltage@
will be higher consequently. It allows the A718 to regulate the output voltage to nearly equal to the input voltage, qu
The relationship between the switching frequency, fsw, and the maximum output voltage, Vourmax, is shown in th
—/

following equation:
—
V _ vV Tsw _tOFF,MIN ~ 1 1 4 f =
OUT,MAX — (VIN,MIN - Drop)>< = (\/IN,MIN -1.5V)x (fi_ 00ns) x fg,
sw sw

Where, O

Minimum Output Voltage

ey

The recommended minimum ON-time for the A718 is 430ns. This lower limit for toy determines the minimum
duty cycle, Dyn, and then the minimum output voltage, Vourm, that can be regulated based on input voltage and
switching frequency. The relationship is determined by the following equation:

t
Vourwm =V X O_?’MIN =V, x430nsx fg,
sw

High Voltage Bias Regulator

The A718 contains an internal linear regulator with a ~7V output to ground. The REG pin should be bypassed to
the GND pin with a 0.1uF ceramic capacitor connected as close as possible to the pins of the chip. The REG voltage
will track Vpp voltage until Vpp reaches 8.8V (in typical) and then regulates at ~7V as Vpp keeps increasing.

Selection of Input Capacitor

To select the minimum input capacitance, Ciym, first determine the maximum input voltage ripple which can be
tolerated. The value of Avymax is equal to the change in voltage across Cyy during the switch ON-time, when Cpy

Copyright © 2009 ADDtek Corp. 11 V0.6 -- OCTOBER 2009
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supplies the load current. The value of Cyyn can be selected by the following equation and the input voltage ripple,

AVinmax, of 5% ~ 10% of Vi is recommended:

I'eo X toy

0.2 xV y max

CIN,MIN =

To determine the RMS (Root-Mean-Square) current rating, the following formula can be used:

Iinrvs = liep X4/ D(1—D)
Where, D is the duty cycle of the switch.

Note that, if the input capacitor is ceramic capacitor(s) and when the user turn on/off supply voltage Vi very
quickly (hard switching input power), the wire inductance will resonant with the ceramic capacitor and cause very high
input spikes voltage. Some times such spikes can ramp up to about twice the Viy level and may damage A718. Fon’@
example, if Viy= 24V, the spike can ramp up to higher than 40V. q

One way to reduce the spike is adding a small resistor (0.33Q for example) in series with the input ceramic
capacitor as shown in the following figure, and checking the Vv spike again. Such small resistor can damping th
resonance and reduces spike voltage level. Another way is to use electrolytic capacitor as the input capacitor because———

] . . . —a
electrolytic capacitor has higher ESR and have no overshooting problem. %
Rser D, Vour
Vin M_‘  YY Y\, —0o
** \When input capacitor, Cp, is a CBSTI L AOQZ\ 53
ceramic capacitor, add a small Ryy ine- RIN H Voo Fser  OUT L R
series with it can reduce the spike - Cour— @
voltage as Vin bouncing happens. Cn=e A718 BST DF'Z§ 52‘
"\
PWMp> PWM FB
Dimming RJEf GND @
Crec T

Selection of Output Capacitor

A ceramic capacitor of at least 1uF as output capacitor should be placed in parallel to LED string or A718
may have start up problem. The capacitor is better to be X7R/X5R type.

Selection of Flywheel Diode

An Schottky diode that the voltage rating larger than 40V and the current rating larger than Ioyr is recommended.
Adopt an Schottky diode of lower dropout voltage can improve the system efficiency. Please also check the leakage
current specification of the Schottky diode at the same time.

Note that the maximum working temperatures of many Schottky diodes are only 120°C. Please double check the

working temperature of the Schottky diode to ensure it is within the specification.

Copyright © 2009 ADDtek Corp. 12 V0.6 -- OCTOBER 2009
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PWM Dimming

The A718 provides PWM dimming control function through PWM pin. The frequency and duty cycle of the PWM
signal is replicated on the LED driving current. Consequently, larger duty cycle results in larger average current for
driving LED and thus higher luminance.

Ideally, the average LED driving current is in linear proportion to the duty cycle of the PWM control signal in spite
of the frequency. However, due to the inherent propagation delay of the chip and the rising/falling time of the driving
current, the deviation of the actual current from theoretical value will become larger when the PWM frequency gets
higher.

That is, if the PWM frequency exceeds certain recommended value, the effect of the fixed propagation delay and
the rising/falling time of LED current on the linear relationship between the duty cycle and the average current will
become more apparent. On the other hand, if the PWM frequency is too low, lower than 100Hz for instance, th
flickering will become visible. Therefore, it is important to choose a suitable frequency for the PWM signal. Therefor:,@
the dimming frequency, fpp, and the dimming duty cycle, Dppy, are limited by the LED current rising time and fallinH
time and the delay time from activation of the PWM pin to the response of the internal power MOS. In general, fp;
should be at least one order of magnitude lower than the steady state switching frequency. If the PWM dimming duty———
needs to be low and/or the dimming linearity needs to be good, the fpyy may need to be even lower. —

The PWM pin of the A718 is a TTL compatible input for low PWM dimming frequency. A logic-low level Voltaig
at PWM pin will disable the internal power MOS and shut off the current flowing to the LED string. While the PW

pin is in a logic low state, the power MOS driver, band-gap reference, and V¢ remain active in order to minimize thd&——"
time needed to turn back on the LED string when the voltage applied to PWM pin is transferred to logic-high level.

An internal pulled-high circuit composed of a current source ensures that the LED current is on when the PWM pi@

is floating, eliminating the need for an external pull-up resistor. @
Design Example

Design a power LED driver using A718. The Viy range is from 14V to 20V and the load is 3 pcs of W LEDs
connected in series driven at 350mA. The forward voltage drop, Vg, of each LED is 3.3V in typical and 3.5V in
maximum. And the operating frequency should be lower than 220KHz.

Following are the design steps:
1. Decide the maximum input voltage, Vinmax and the minimum input voltage, Viymm. Note that, 6V =V =30V.
Vinmax = 20V
Vinu = 14V
2. Decide the output voltage, Vour, (driver output voltage to GND) and output current, I; gp (LED current).

Vour =nxVe +0.2V — Vour = 10.1Vyp ~ 10.7Vyax

ILED =350mA

Copyright © 2009 ADDtek Corp. 13 V0.6 -- OCTOBER 2009
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3. Decide the maximum switching frequency, fow max-

fswmax = 220KHz

4. Decide the output current ripple ratio, Ripple %, (Al gp/ I gp). It’s better to be 20%~30% and must be <40%.
Ripple % = 30%

5. Decide the V7 of the Zener diode, Dz. Can start from Vz; = Vgoyur - 1.5V.
Vz=Vour- 1.5V =10.1V - 1.5V =8.6V.

6. Check whether A718 can work at VIN,MIN and VOUT,MAX-

1 1
Vour wax = Vin —I.W)x(g—400ns)x faw =4V —1V)x (550 —40018) x 220KHz = 1.4V

Vour (=10.1V~10.7V) < Vourax (=11.4V) '@

Since the possible highest Vour (10.7V) is smaller than the allowable Vourmax (11.4V), the Vour (10.7V in S
maximum) should be achievable.

E

7. Determine the Rggr value, which makes fqw to meet the target. —

VOUT XV|N,MAX _VZ IO.IV % 20V _8.6\/

= M - o~ = 174KQ
15x107 x oy ume ~ Viwax  1.5x107°x220KHz = 20V

RSET

O
8. Determine the value of L.

el

\% -V, _
L= S “Vour 2V 10NV ) g6 - 9 16uH
A gp 105mA
Where,
R
toy =1.5x107" " x——E ___ —15%107" «ATAKR ) 9us
Viwwax —Vz 20V -8.6V

Al gp =l gp x Ripple % =350mAx 30% =105mA

In this example, choose a 220uH inductor as L.

9. Determine the value of Rg.

02xL

R =
s VIN,MAX _VOUT xt

I eo xL+4.5x107" xVq; — 2 oN

~ 0.2 x 220uH 0630

350mAx 220uH +4.5x1077 x10.1V —Mx 2.29us

In this example, choose a 0.68Q2 resistor as Rs.
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10. Determine the value of Cry.

leo xtoy  350mAx2.29us
0.2 %V uax 0.2x 20V

CIN,MIN =

=0.2uF

In this example, choose a 2.2uF/25V/X7R ceramic capacitor or a 220uF/25V electrolytic capacitor ac Cyy.

Adrulwesd
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LAYOUT GUIDELINE

PCB layout is an important stage for power circuit design, especially the switching type DC/DC converter that
providing high current/voltage and using high switching frequency. The performance depends as much upon the layout
of the PCB as the component selection. If PCB layout is not carefully done, the A718 may have serious application
problems.

The PCB should be routed as compact as possible, and use wide, short, and straightforward traces for high current
paths. It is very important to keep the power path components close together and keep the area of the loops that high
currents travel small such that the parasitic inductance can be reduced. The switch node where inductor L, Schottky
diode D¢, and the OUT pin connect should be large enough to connect all three components without excessive heating
from the current it carries. The most important is:

1. Put the input capacitor very close to both the Vpp pin and GND pin of the IC.

2. Place the Schottky diode Dy very close to the OUT pin and GND pin. and ground.

holes have high inductance.

T

3. Tt is better NOT to use via holes in the high current power path loop as shown in the following figures, because via @S
—

—0o

O

v J_ L RSET Dz VOUT
bD Vour Vi O

-T - ™ M—I CBST_L L Y
+ Voo Fser ||OUT I -

C|N DF .IJ_ COUT
" Cin A718 T BST| AN —‘7 /\SZ\
b

PWMp> PWM FB ¢
Dimming RJE_G GND
R
Crec T s
\

el

l/ =

Keep this Ioop (C|N+ — VDD — VOUT — DF — C|N_)
as short as possible.

Keep this trace
wide and/or short.

Besides the ground trace on the top layer, please use another layer as the ground layer. This big ground plane can
help almost all the performance of the chip. The exposed thermal pad of A718 should be soldered to the large ground
plane as the ground copper acts as a heat sink for the device. This can reduce the temperature of A718 a lot more than
just using thermal pad along.

A second pulsating current loop that is often ignored is the gate drive loop formed by the OUT and BST pins and
capacitor Cgsr. Keep the Cggr capacitor close to the OUT and BST pins in order to minimize the EMI it generates.

The current sense resistor Rg should be placed as close as possible to the FB and GND pins of the IC because the
FB pin is a high-impedance input. The loop created by resistor Rs, the FB pin, GND pin, and ground path should be
made as small as possible to maximize noise rejection.
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PACKAGE
Top Marking
[B1[71[5] [5]
Y : Year Code
AT18 WW : Week Cod
YWWT : Week Code
OI:”:”:”:”:I T : Trace Code
L] [2] [3] [e] O0O0O00O0 : Lot Number
SOP-EP-8 Pin

HHHH |

L.O1ETYPR.

EP. VERSION aQNLY

0 OORTYP.

0.0/ 5045

SEATIMG PLANE

;/—
\J

ARl

SYMBOLS MIN. MAX.
A 0.053 0.069
Al 0.002 0.006
A2 - 0.059
0.189 0.196
0.150 0.157
0.228 0.244
0.016 0.050
0° 0 8
UNIT: INCH
THERMALLY ENHANCED DIMENSIONS
PAD SIZE E1 D1
90X90E | 0.081 REF | 0.081 REF Q
95X13E | 0.086 REF | 0.117 REF
UNIT: INCH
NOTES:

1.
2.

w

. DIMENSIONS “E” DOES NOT INCLUDE

JEDEC OUTLINE. N/A

DIMENSIONS “D” DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE
BURRS SHALL NOT EXCEED 15mm (.005in)
PER SIDE.

INTER-LEAD FLASH, OR PROTRUSIONS.
INTER-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED .25mm (.010in) PER
SIDE.
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IMPORTANT NOTICE

ADDtek reserves the right to make changes to its products or to discontinue any integrated circuit product or service
without notice, and advises its customers to obtain the latest version of relevant information to verify, before placing
orders, that the information being relied on is current.

A few applications using integrated circuit products may involve potential risks of death, personal injury, or severe
property or environmental damage. ADDtek integrated circuit products are not designed, intended, authorized, or
warranted to be suitable for use in life-support applications, devices or systems or other critical applications. Use of
ADDtek products in such applications is understood to be fully at the risk of the customer. In order to minimize risks
associated with the customer’s applications, the customer should provide adequate design and operating safeguards. I@

ADDtek assumes to no liability to customer product design or application support. ADDtek warrants the performance ofq
its products to the specifications applicable at the time of sale. @
—

—0o

O
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ADDtek Corp.
9F, No. 20, Sec. 3, Bade Rd., Taipei, Taiwan, 105

TEL: 2-25700299
FAX: 2-25700196
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