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SGMICRO

SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

GENERAL DESCRIPTION

The SGM6614 is a 15A switch current, fully integrated
synchronous Boost converter. The integrated switch
FET and rectifier switch with an 8.8mQ low-side
on-resistance and a 12.2mQ high-side on-resistance
respectively provide high conversion efficiency for
portable applications. The wide input voltage range of
2.17V to 18V offers flexibility to various input supplies
such as single-cell to multi-cell Lithium batteries. The
device can support up to 18V output.

The SGM6614 adopts the fixed frequency peak current
mode control topology for main switch FET PWM duty
cycle control. The device operates in pulse width
modulation (PWM) mode at medium and heavy loads,
where two power FETs are alternately turned on in one
switching cycle. It automatically switches to pulse
frequency modulation (PFM) mode at light loads. PWM
mode adopts 500kHz switching frequency.

The SGM6614 offers various protection features to
improve device robustness, such as over-voltage
protection, over-current protection and thermal shutdown.

The SGM6614 is available in a Green TQFN-3%2.5-11L
package.

TYPICAL APPLICAITION

FEATURES

e 2.17V to 18V Input Voltage Range
4.5V to 18V Output Voltage Range
2.4V Minimum Input Voltage for Startup
15A (TYP) Peak Switch Current Limit
8.8mQ Low-side and 12.2mQ High-side
MOSFETs
Fixed 500kHz Switching Frequency
e High Efficiency
+ Up to 94.42% Efficiency at V| = 3.6V, Voyur =13V,
and loyt = 2A
+ Up to 97.07% Efficiency at V\y = 7.2V, Voyr = 16V,
and loyt = 2.5A
e 85pA (TYP) Quiescent Current into VOUT Pin
® Less than 1.5pA Shutdown Current
e Auto PFM at Light Loads
19V Output Over-Voltage Protection
Cycle-by-Cycle Over-Current Protection
Thermal Shutdown
Available in a Green TQFN-3x2.5-11L Package

APPLICATIONS

Smart Speaker
Portable POS
Power Bank

VouT *

Cour
FB
Rres

O Vour

Figure 1. Typical Application
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE;PPEE?Q'T\';ESRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
. . SGMMEV
SGM6E614 | TQFN-3x2.5-11L | -40°C to +125°C | SGM6614XTSL11G/TR N Tape and Reel, 5000

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XXXXX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

BST Voltage.......cccccoovevviveeiieeieiieeeee -0.3V to Vsw + 5.5V
VIN, EN, VOUT, SW Voltages..........cccceerrurernnn. -0.3V to 20V
Other Pin Voltages..........cccueiieiiiiiiiiieceeeeee -0.3V to 6V
Package Thermal Resistance

TQFN-3%2.5-T1L, ByA .veeiveeeiriieiee e 63°C/W
Junction Temperature..........cccccccovveviieieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccuveeeeeeennnnes +260°C
ESD Susceptibility

HBM...cee et 4000V
CDM L s 1000V
RECOMMENDED OPERATING CONDITIONS
Input Voltage Range, ViN ....cccveeeeeeeeiiiiiiieeeee 217V to 18V
Output Voltage Range, VouT...cveeevveevvieereeeeeeciins 4.5V to 18V
Effective Inductance Range, L....................... 0.8uH to 5.6uH
Effective Input Capacitance Range, Cin............... 10uF (TYP)

Effective Output Capacitance Range, Cour .. 10uF to 1000pF
Operating Junction Temperature Range...... -40°C to +125°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

PIN CONFIGURATION

(TOP VIEW)
VCC AGND SwW BST
IR ETRU R
B4, T T T 7T P T7|VIN
- . .....
cowp|2} {6 |EN
PGND | 3 L lew 5 | vouT
--------- el
TQFN-3%2.5-11L
PIN NAME /10 FUNCTION
1 FB | Inverting Input of the Error Amplifier. Connect it to the midpoint of a resistor divider to set the
Boost output voltage.
2 COMP o Internal Error Amplifier Output. Connect the loop compensation components between the
COMP and AGND pins.
3 PGND P Power Ground Pin. Source connection of the internal N-channel low-side MOSFET.
4,9 SW P Switching Node. Drain connection of the internal N-channel low-side MOSFET.
5 VOUT P The Boost Output Pin.
6 EN | Enable Pin. Logic high turns the converter on. Logic low turns the converter off.
7 VIN | Input Power Supply Pin.
N-Channel Rectify Switch Power Supply Pin. Connect a 0.1uF ceramic capacitor between the
8 BST (0] ;
BST and SW pins.
10 AGND - Signal Ground Pin.
Internal Regulator Output Pin. Connect a ceramic capacitor greater than 1.0uF between the
11 VCC (0]
VCC and the ground.

NOTE: | = input, O = output, P = power supply.
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18V Output, 15A, Fully Integrated
SGM6614 Synchronous Boost Converter

ELECTRICAL CHARACTERISTICS

(Vin = 2.7V 1o 9V, Vour = 16V, T, = -40°C to +125°C, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER |symBoL | CONDITIONS | miIN | TYP | mAX |uNITS

Power Supply

Input Voltage Under-Voltage Lockout| , Vi rising 23 | 263 | Vv
(UVLO) Threshold Vi falling, Vour > 3V 155 | 19 | 217 | V
Under-Voltage Lockout Hysteresis Vuvio wys | Vuwio rising - Vuwio falling 400 mV
VCC Regulated Voltage Vee lcc = 5mA, Viy = 9V 4.96 V
VCC Falling Threshold Vee vwo | Vec falling 2 \Y
Quiescent Current into VIN Pin lo EN = high, no switching, 2.7V < Vix < 16V, 034 | 14 | pA

Vour > 1.1Viy, T, = -40°C to +85°C

) c . | EN = high, no switching, 2.7V < Vour < 16V, 85 220 A
Quiescent Current into in QOUT |y > 1.1V, T, = -40°C to +85°C M

EN = low, no switching, 2.7V <V < 18V,

Shutdown Current into VIN Pin Isp Vour > 1.1V, T, = -40°C to +85°C 1.5 MA

) ) EN = low, no switching, Vsw = 0V, 4.5V < Vgyr < 18V,
Reverse Leakage Current into SW Pin Isp_sw T, = -40°C to +85°C 1.2 MA
= -

Output

Feedback Regulation Reference Voltage VRrer PWM Operation 0.565 | 0.598 | 0.628 Vv

Feedback Input Bias Current lrs 20 nA
Over-Voltage Protection Vove Rising threshold 18.1 19 20 \Y

Over-Voltage Protection Hysteresis Vovp Hys 570 mV

Power Switch

High-side FET On-Resistance Rpson | Vec =5V 12.2 mQ
Low-side FET On-Resistance Roson | Vee =5V 8.8 mQ
Current Limit

Switching Peak Current Limit | tw |Vin=7.2V, Vour=16V,L=22pH,T,=-200C to+125°C| 109 | 15 [ 17 | A

Logic Interface

EN High-Level Input Voltage Vin 1.18 \Y

EN Low-Level Input Voltage Vi 0.46 \Y

Hysteresis of The Control Logic Vhvs 50 mV
Pull-Down Resistor for Control Pin Ren 850 | 1140 kQ
Error Amplifier

COMP Pin Output High Voltage Veowp v | Ves = Vrer - 50mV 1.92 \Y

COMP Pin Output Low Voltage Veome L | Vs = Vrer + 50mV 0.54 \%

Error Amplifier Transconductance Gea 160 uS
Power Stage Transconductance Keour 12 AN
(Inductor Peak Current/Comp Voltage)

COMP Pin Sink Current Isink Ves = Vrer +200mV, Veowe = 1.5V 27 pA
COMP Pin Source Current Isource | Ves = Vrer + 200mV, Veowe = 1.5V 27 MA
Switching Time

Soft-Start Time tss Vin=7.2V, Vour = 16V, L = 2.2uH, Courerr) = 50pF 3 ms
Switching Frequency fsw Vin=7.2V, Vour = 16V, Vin = 3.6V, Vour = 13V 400 500 | 600 kHz
Minimum On-Time ton_min 120 ns

Protection

Thermal Shutdown Tso Junction temperature rising 160 °C

Thermal Shutdown Hysteresis Tso_mys 20 °C
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

TYPICAL PERFORMANCE CHARACTERISTICS
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Switching Waveforms in CCM
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18V Output, 15A, Fully Integrated
SGM6614 Synchronous Boost Converter

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Functional Block Diagram
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18V Output, 15A, Fully Integrated

SGM6614 Synchronous Boost Converter
DETAILED DESCRIPTION
Overview reference voltage in 3ms. The SS voltage is fed to the

The SGM6614 is a high power density synchronous
Boost converter with 15A (TYP) switch current limit.
The device integrates 8.8mQ low-side (LS) and
12.2mQ high-side (HS) power FETs to support the high
power output. The wide input voltage operates from
217V to 18V, which supports wide range of input
sources, while the maximum output voltage is up to 18V,
and the device sources up to 2.5A load current from a
two-cell Lithium battery.

The SGM6614 adopts 500kHz fixed frequency peak
current mode control to regulate the output voltage.
The device automatically implements PFM mode at
light loads. In moderate to heavy loads, the device
automatically switches to PWM operation to reduce the
output ripple.

The SGM6614 integrates various protection features
such as cycle-by-cycle current limit in overload
conditions, and thermal shutdown to prevent the device
from overheating.

An external loop compensation network improves the
flexibility of the device to work with different
combination of inductor and output capacitor selection,
and the loop response can be optimized based on the
application that needs to achieve excellent line and
load transient responses.

Under-Voltage Lockout (UVLO)

The SGM6614 provides UVLO function at the VIN pin
to prevent undesired input source conditions, such as
excessive discharge of input battery. When V\y drops
below 1.9V (TYP), the device stops operation. The
VCC pin also implements UVLO function. The device is
disabled when V¢ drops below 2V (TYP).

Enable and Startup

The SGM6614 provides internal soft-start (SS) function
to prevent output voltage overshoot and to reduce
inrush current at startup. When V)y exceeds the Vyvio
rising threshold and EN pin is toggled to logic high, the
internal SS circuit will regulate the SS voltage to the

inverting input of the error amplifier to compare with the
reference voltage. After tsg time expires, the inverting
input is switched to the FB pin to regulate the output
voltage. SS sequence occurs when the EN pin logic
toggles.

PWM Mode

The SGM6614 adopts fixed frequency peak current
mode architecture to regulate the output voltage. In
PWM mode, the LS FET is turned on to ramp up the
inductor current. When the inductor current reaches the
threshold that depends on the error amplifier output,
the LS FET is turned on. After a short deadtime, the HS
FET is turned on to deliver the inductor current to the
output capacitor. When the next clock pulse arrives,
after a short deadtime, the LS FET is turned on again,
and this cycle repeats. The internal error amplifier
adjusts duty cycle of the LS FET on-time to regulate the
output voltage.

PFM Mode

The SGM6614 provides auto PFM operation to improve
the efficiency at light loads. As the load current
decreases in PWM mode, the output of the error
amplifier decreases accordingly to reduce the peak
inductor current, and thus it delivers less current to the
load. As the load decreases further, the inductor current
reaches OA during the HS FET on-time, the internal
zero cross detect comparator triggers to turn off the HS
FET to prevent negative current flow, and waits for the
next clock pulse to turn on the LS FET. As the load
current continues decreasing, the output of the error
amplifier drops to the PFM threshold voltage and is
clamped at this voltage, then the SGM6614 operates in
PFM mode. In PFM operation, the device skips pulses
to deliver just enough power to the load and to maintain
the output voltage in regulation.

The output voltage remains constant across various
operation modes, as shown in Figure 3.
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

DETAILED DESCRIPTION (continued)
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Figure 3. PFM Mode Diagram

Switching Peak Current Limit

The SGM6614 has cycle-by-cycle peak switch current
limit to prevent output overload condition. As soon as
the inductor current reaches 15A (TYP), the SGM6614
turns off the LS FET immediately to prevent the
inductor current from ramping up.

Over-Voltage Protection

The SGM6614 has output over-voltage protection to
prevent the device from damaging. When Vqyt reaches
19V (TYP), the device stops switching. The device
resumes normal operation when Voyur drops below
18.43V (TYP).

Thermal Shutdown

The SGM6614 includes thermal shutdown function to
protect the die against overheating damage. When the
junction temperature (T,) exceeds +160°C (TYP), the
device stops switching. The device operation will
resume when T, is cooled down by 20°C.
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

APPLICATION INFORMATION

The SGM6614 is a high power density synchronous
Boost converter with 15A (TYP) switch current limit,
and is capable of supporting up to 18V output voltage.
The device implements the fixed frequency peak

current mode architecture to regulate the output voltage.

The device automatically enters the PFM mode

L
2.2pH
Vin _ YY Y

operation at light loads to maximize the efficiency. At
medium to heavy load range, the device automatically
enters the CCM operation with minimal output voltage
ripple. The external compensation network offers
flexibility to adopt in various application needs and the
combinations of external inductor and output capacitor.

2.7V 10 4.4V © I I
Cq R; Cs

N I

= J_cz

1uF

VIN

ON
oref —|EN

100Q 0.1pF SwW
L T
. 6 x 22pF
SGM6614 R I
14.3kQ

vCcC
AGND
Cs

o Vour
VOUT O 13V
Ry

294kQ

Cy

l 4.7yF

PGND  COMP @
J7 Reowr
Cr
75kQ
= Coons 30pF

2.2nF g

Figure 4. 3.6V to 13V/2.3A Output Converter

Design Requirements
Table 1. Design Requirements

Design Parameters Example Values
Input Voltage Range 2.7V to 4.4V
Output Voltage 13V
Output Voltage Ripple 100mVep
Output Current Rating 2.3A

Setting Output Voltage

A resistor divider connected between VOUT and FB
pins programs the output voltage. In order to achieve
best output voltage accuracy, the recommended value
for R, resistor should be less than 300kQ) to ensure that
the current flowing through R;is 100 times larger than
the leakage current flowing into the FB pin. Lower R,
resistance also improves the device noise immunity.
Use equation below to calculate the R, resistance.

(VOUT - VREF ) X Rz
VREF

R, = (1)

Input Capacitor

It is recommended to connect a 0.1uF ceramic bypass
capacitor as close to the input pin of SGM6614 as
possible, since the VIN pin serves as the power supply
for the device. The VCC pin is the output of the internal
LDO regulator. A 1uF or higher ceramic capacitor is
recommended to place as close to the VCC pin as
possible to ensure the stable operation of the LDO.

A 10pF or higher ceramic capacitor is recommended to
place at the power stage input to filter out any parasitic
inductance from the input supply to the SGM6614.

Due to the DC derating effect of the ceramic capacitor,
the selected capacitor should have higher voltage
rating than the maximum voltage expected at the power
stage input, VCC pin, and VIN pin.
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

APPLICATION INFORMATION (continued)

Inductor

Inductor is an essential element for today’s DC/DC
switch mode power supplies regardless of topology.
Inductor serves as an energy storage element for
power conversion. Inductance and inductor’s saturation
current are two most important criterions for inductor
selection.

The SGM6614 is optimized to operate with inductance
ranges from 1.0uH to 4.7uH. A typical 2.2uH inductor
meets the requirements of most applications.

Saturation current and DCR are the key selection
criterions for a power inductor. The minimal saturation
current rating of the selector inductor should be higher
than the worst-case peak current of the application.

Equations 2 to 4 show the calculated key parameters
for selecting the inductor. Worst case occurs at
minimum input voltage, maximum output voltage,
maximum load current, and minimal switching
frequency. A -30% inductance tolerance should be
considered for the calculation as well.

Equation 2 calculates the DC current going through the
inductor.

— Vour Xlour 2)
Vin XN

IDC

where Vgyr is the output voltage, loyt is the load current,

Use Equation 3 to calculate the peak-to-peak ripple
current going through the inductor.

1

lee 1 1 (3)
L x [ + j x o
VOUT - VlN V|N

where Ipp is the peak-to-peak ripple current of the
inductor, L is the inductance, fgw is the switching
frequency, Vour is the output voltage, and V| is the
input voltage.

Based on Equations 2 and 3, the peak current is the
sum of DC average current plus half of the ripple
current as shown in Equation 4.

=l +2 4
LPEAK DC 2 ( )
Use the value calculated in Equation 4 to select the
inductor with proper saturation current rating.

Lower DCR inductor is recommended to improve the
conversion efficiency of the device, especially for large
load current applications. As shown in Equation 3,
smaller inductance increases the peak-to-peak current,
which results in higher AC core loss of the inductor.
However, the tradeoff of smaller inductance parts
comes with smaller footprint and larger inductance
parts with same saturation current rating generally
comes with a larger footprint. For SGM6614, Table 2

Vv is the input voltage, and n is the conversion lists the recommended inductors from various
efficiency. manufacturers.
Table 2. Recommended Inductor Selection
L DCR MAX Saturation Current/ Size MAX

(pH) (mQ) Heat Rating Current (A) (L x W x Hmm®) L T R

2.2 4.5 26.0/19.5 10.3 x 11.5x 5.0 CMLE105T-2R2MS-99 Cyntec

1.0 2.5 36.0/25.5 10.3 x 11.5x 5.0 CMLE105T-1ROMS-99 Cyntec

2.2 4.95 32.0/20.0 10.0 x 11.3 x 6.0 XAL1060-222ME Coilcraft

2.2 7.0 18.0/15.0 11.5%x10.3 x 4.0 104CDMCCDS-2R2MC Sumida
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

APPLICATION INFORMATION (continued)

Output Capacitor

The output capacitors of Boost converter dictate the
output voltage ripple and load transient response.
Equation 5 is used to estimate the output voltage ripple
based on the designed output capacitance.

The DC derating effect of the ceramic capacitor should
be considered when selecting the capacitors. The
voltage rating of the selected capacitor should be

higher than maximum operation output voltage
with >30% margin.
V-V I
VRIPPLE_DIS=( ouT IN_MIN)X ouT (5)

Vour *fsw xCour

ESR of the output capacitor affects the output ripple.
Use Equation 6 to calculate the output ripple due to
ESR.

VRIPPLE_ESR = ILPEAK X RC_ESR (6)

Loop Stability

The compensation network of SGM6614 is implemented
externally to improve design flexibility. The SGM6614
implements a transconductance error amplifier, where
the COMP pin is the output of the internal error
amplifier. A Type-ll compensation network consisting of
Rcowmp, Ccowmp, and Cp connected on COMP pin is used
to configure the loop response of SGM6614.

The power stage small signal loop response of peak
current control can be modeled by Equation 7.

R, x(1-D)
2 1+ S
2nf,
where Rp is the output load resistance, D is the
switching duty cycle, Kcomp is power stage
transconductance (inductor peak current/comp voltage),
which is 12A/V, fp is the pole's frequency, fesrz is the
zero's frequency, and frypz is the right-half-plane-zero's
frequency.

Gps(S) =Keomp x

2
PT oo A (8)
2n xRy xCoyr
where Cqour is effective capacitance of the output
capacitor.

1
fESRZ “Ha_ o  _~ 9)

2nxRegr x Coyr

where Resr is the equivalent series resistance of the
output capacitor.

R, x(1-D)’

2nxL (10)

fRHPZ =

Equation 11 shows the small signal transfer function of
compensation network.

S
(1+ )
G.(S)= Gep XRep X Vier % 2nfeons (11)
Vour T R VO T A
eomps 2nfconpe

where Ggp is the amplifier’'s transconductance, Rga is
the amplifier’'s output resistance, Vger is the FB
reference voltage, Vour is the output voltage, fcomps and
fcomp2 are the pole’s frequency of the compensation
network, and fcomz = the zero's frequency of the
compensation network.

Once the error amplifier and power stage’s poles and
zeros are determined, the component value of
compensation network can be designed. The designed
loop crossover frequency fc should be within 1/5 of the
RHPZ frequency (frupz) Or 1/10 of the switching
frequency. Higher crossover frequency could improve
the transient response. However, the crossover
frequency should be designed to avoid instability.

With a selected f¢, use Equation 12 to calculate the
required RCOMP-

21 x Vg X Coyr x Fo

= 12
cone (1-D)x Viggr x Ggp xKoup (12)
The value of Ccomp can be calculated by:
Ro * Cour (13)

C =
COoMP ZRCOMP

The value of Cp can be calculated by:

Resk X Cour

C, = (14)

|:\)COMP

For application with only ceramic capacitor, or if the
calculated value of Cp is less than 10pF, Cp is not
needed.

To measure good loop compensation design, greater
than 45° of phase margin and greater than 10dB gain
margin could provide good loop stability and avoid
output voltage ringing during load and line transient.
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SGM6614

18V Output, 15A, Fully Integrated
Synchronous Boost Converter

APPLICATION INFORMATION (continued)

Power Supply Recommendations

The SGM6614 operates from a wide 2.17V to 18V input
voltage. If the input supply source is located far away
from the device, an electrolytic or tantalum capacitor of
47uF is recommended to damp the wiring inductance.

Layout Considerations

In addition to component selection, layout is a critical
step to ensure the performance of switch mode power
supplies. Poor layout could result in system instability,
EMI failure, and device damage. Thus, place the
inductor, input and output capacitors as close to the IC
as possible, and use wide and short traces for current
carrying traces to minimize PCB inductance.

For Boost converter, the current loop of output
capacitor from VOUT pin back to the GND pin of the
device should be as small as possible. The traces
connected to SW node should be as short as possible.
A ground plane underneath the SGM6614 is
recommended to minimize interplane coupling.

Due to the high power density of SGM6614, the current-
carrying SW, VOUT and PGND pins should be
connected with large copper polygon pour to ensure
good thermal performance, and thermal vias on these
nodes are recommended.

EI

_'—"

R3 E &l

I—'C12°c4rcs c6 C3
BESRS o o o
== €lc10. o

— N —
Xxoeo

Figure 5. PCB Layout Reference
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
TQFN-3%2.5-11L

8 x b—i 5xe
| P | i 2> ewkﬂ‘ ‘——T N11WZM
P|N1#ﬁ\. ﬂ YR %%L

DETAIL A\]—(
=) ri2 O
£ 2xe2 |~ k[T 4
L B 4xb2
i i
| |
_ | |
L—e3——l
TOP VIEW BOTTOM VIEW
5 x[0.50 2 x[0.49
8 x 0. 25*ﬁ+ ~H2 %0225
SEATING PLANE LM ML Mmoo
6x055 2x0.70
T\ T et TS o 2
T L] [T 1.175 040 ——T2x0.573
A - SR iR SE
| 2x0879 025*77 # { f
A2- o — 1] 4x04 100
A1 [D]eee|C] J + |
2x1.45 ‘ ‘
i i
SIDE VIEW ‘ L]
n o 120
‘ 2x1.25
ALTERNATE A-1  ALTERNATE A-2 2.85
DETAIL A
A CoReTRIGnEN RECOMMENDED LAND PATTERN (Unit: mm)
Svmbol Dimensions In Millimeters
y MIN NOM MAX
A 0.700 - 0.800
A1 0.000 - 0.050
A2 0.203 REF
b 0.200 - 0.300
b1 0.175 - 0.275
b2 0.350 - 0.450
D 2.900 - 3.100
E 2.400 - 2.600
e 0.500 BSC
e 0.490 BSC
e2 0.575 BSC
e3 1.300 BSC
k 0.250 REF
L 0.250 - 0.450
L1 0.900 - 1.100
L2 0.300 - 0.500
eee 0.080
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

i D N A
o %
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ ]
I ) B |
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-3x2.5-11L 13" 124 280 | 3.30 | 1.10 4.0 8.0 2.0 12.0 Q2
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(er:r?‘t)h m::r)' I-(I::&I;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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