BT

6Global Mixed-mode Technology

M2293

3.5A, 1.5MHz, COT Synchronous Step-Down
Converter

Features

m  Efficiency Up to 95%

. 90mQ and 70mQ Internal Power MOSFET

= V), Range 2.6V to 5.5V

m  Power Save Mode for Light Load Efficiency

m  Constant-On-Time Control Scheme Design
for Fast Transient Response, Stability with
MLCC Output Capacitor

m  100% Duty Cycle for Lowest Dropout

m  17pA Operating Quiescent Current

m  Fixed Soft-Start 0.8ms

m  Output Discharge

m  Power Good Output

m  Cycle-by-Cycle Over Current Protection

m Input Under Voltage Lockout

m  Output Under Voltage Protection (Hiccup)

m  Thermal Shutdown Protection

Applications

m Portable and Mobile Devices

m  Wireless and Networking Devices

m LCD TV Power Supply

m Solid State Drive

Ordering Information

General Description

The M2293 is a monolithic, step-down, switch mode
converter with built-in internal power MOSFETSs. It
achieves 3.5A continuous output current from a 2.6V
to 5.5V input voltage with excellent load and line reg-
ulation. The Output voltage can be regulated to 0.9V
or 0.8V by setting DVFS high or low. At medium to
heavy loads, the switching frequency is 1.5MHz. At
light load, the device automatically enters PSM to
maintain high efficiency.

The Constant-On-Time control scheme in M2293 pro-
vides fast transient response to be optimized over a
wide range of loads and output capacitors. Thermal
shutdown and cycle-by-cycle current limiting are used
for protection.

The M2293 is available in TDFN2X2-8 package.

ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
M2293RC1U 2293 _40°C to +85°C TDFN2X2-8

N

ote: RC: TDFN2X2-8
1: Bonding Code
U : Tape & Reel
Green: Lead Free / Halogen Free

Pin Configuration

Typical Application Circuit

M2293 M2293
2.6V75.5V PG
VIN +~ O
VIN[AY . 8] X 22uF 1.0MQ£
:::: E Thermal i . I EN
| ! Vour
DVFS | 2 : ' pad | L] GND . " 0.9v/3.5A
PGc [31 | ! 78] NC S
[~ :_ 9GND :
EN[4] L5| FB GNP
TDFN2X2-8 e
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Absolute Maximum Ratings

VIN,LX,FB .. ......... ... .. ...... -0.3V to 6V
EN. ... . -0.3V to (Vy+0.3V)
LX (AC,lessthan 10nS) ... ............ -3V to 10V
Thermal Resistance of Junction to Ambient, (8;4)
TDFEN2X2-8. ... oo i 71.5°C/W
Continuous Power Dissipation (T, = +25°C)
TDFEN2X2-8. . . . .. i 1.75W
Thermal Resistance of Junction to Ambient, (8;¢c)
TDFEN2X2-8. . . i i 8°C/W
Junction Temperature . . . .......... -40°C to150°C

Storage Temperature . . .. ......... -65°C to 150°C
Reflow Temperature (soldering, 10sec) ...... 260°C
ESD(HBM) . ... oo 2KV

Recommended Operating Conditions

Supply Input Voltage. . . . .............. 2.6V to 5.5V
Ambient Temperature Range. . ... ... -40°C to 85°C
Junction Temperature Range. .. ... .. -40°C to 125°C

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 in the opera-
tional sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

Electrical Characteristics
(V|N:5V, TA:25OC)

The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are 100%

tested at +25°C, unless otherwise specified.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNIT
Input Voltage Vin 2.6 5.5 V
VIN Quiescent Current lo No load, device not switching 17 27 pA
VIN Shutdown Current Isp Ven=0V, Shutdown 1 HA
VIN Under Voltage Lockout Threshold Vuvio | Vi falling 2.4 2.5 Vv
VIN Under Voltage Lockout Hysteresis | Vuvio Hys 100 mV
Thermal Shutdown Threshold Tisp T, rising 150 °C
Thermal Shutdown Hysteresis Tisp Hys 30 °C
EN Input Logic High Voltage Vin 2.6V=Vin=5.5V 1.2 \
EN Input Logic Low Voltage ' 2.6V=VN=5.5V 0.4 \Y
EN Input Leakage Current len Ven=5V 0.1 A
DVFS Input Logic High Voltage Vovesh | 2.6V=Vn=5.5V 1.2 V
DVFS Input Logic Low Voltage Vovest | 2.6V=ViN=5.5V 0.4 v
DVFS Internal Pull-Low Resistance Roves [2.6V=ViN=5.5V 400 kQ
Soft-Start Time Tss Time from EN high to 95% of Vour nominal --- 0.8 1 mS
Power Good Threshold Vpc R | Vour rising, referenced to Voyr nominal ---- 95 --- %
Vpe £ | Vour falling, referenced to Vour nominal --- 90 --- %
PG Low-Level Output Voltage Vegoy | lsink=1mA 0.4 Vv
PG Input Leakage Current lpck) | Vec=5V 0.1 pA
Power Good Delay tec by | Ves falling 40 uS
Feedback Voltage Ves 2.6V=VIN=5.5V, Vg=0.8V/0.9V, loyr=1A -1.5 0 1.5 %
Feedback Leakage Current leBak) [ Vee=0.9V 3 HA
Output discharge FET ON Resistance Rois Ven=0V 10 Q
Switching Frequency fsw lout=1A 15 MHz
Minimum Off Time toreguivy | High side PFET 80 nS
PFET Switch ON Resistance Rpsoney | VIN=3.6V 90 mQ
NFET Switch ON Resistance Rosongy | VIN=3.6V 70 mQ
PFET Switch Current Limit lLime) 6.5 A
NFET Switch Current Limit ILimoy) 4.5 A
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BRI M2293

Typical Performance Characteristics
V|N:5V, VOUT:O.QV, C|N=22l.|F , COUT=22|-|F , L=1l.|H, TA:25°C

Steady State Operation Steady State Operation
Vour=0.8V, No Load Vour=0.8V, lour=100mA
Viy 2V/div Vin 2Vidiv |
: oy |
Vour 20mV/div Vout 20mV/div | | |
oy AV 1 1 | I 1AV .'1 ' f_ ' T 1 '
1 \ I | o
: l\!lr\llw]‘lnlﬂwuww ‘ J“l”h e | ‘ \IUIU"UI‘U"‘J““‘“ | | M. I."\‘
J1Lx| 2vidiv U ! T —y
Time 50ms/div | X 2vidiv Time |1ps/div
Steady State Operation Steady State Operation
Vour=0.8V, lour=1A Vour=0.8V, loyr=3.5A
- L R S U ER A R S P O A . -
Vin 2V/div ! Viy 2V/div i
Vour 20mvidiv. | ; ' ' ' Vour 20mVidiv._—— =
A A AN BN N Iix 1A/div |
W IAMdIV
- - ! - ] = | ~
o | P
| i . R ‘ S - ‘ ,
|
4 (— S — l_. ! i — TR |L_ ‘ ‘L_—i L__‘ L L
_ LX 2V/div Time | Lus/div 7 LX 2V/div Time | 1ps/div
Steady State Operation Steady State Operation
V|N=3.6V,VOUT=O.8V, No Load V|N=3.6V, VOUT=0.8V, |0UT=100mA
o . i B I I — L | . TELEDYNE LECROY
Viy 1V/div Vin 1V/div

Vout 20mV/div

Ix 1A/div Ix 1A/div

TR R T
] J . {H\,ﬁ,{‘.“‘u\f‘.‘\"‘.wml I__‘u[‘dnll“”‘.‘ﬁfub"«"ﬂr»w L JIU“U'EI'\'I\I"I‘.NW L J!ru"l‘lﬂ!l'mwmw ‘

LX 2V/div

(N
U

Time' 50ms/div LX 2Wdiv Time |Lus/div
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Typical Performance Characteristics (continued)

Steady State Operation
V|N=3.6V, VOUT=0.8V, |OUT=1A

A — | e mee)
Vin 1V/div
T e
Vout 20mV/div | |
I 1AMV ' ) -
e = T
».ﬂ.!!.. ]
g l_T ey '_‘ |_{ .|
. LX 2vidiv Time us/div
Steady State Operation
Vout=0.9V, No Load
Viy 2Vidiv

VOLT 20mV/div

Iix 1A/div
4 LX 2v/div
Time ;50ms/div
Steady State Operation
Vout=0.9V, lout=1A
S SO S A S S I N M | u =
Vin 2V/div

Vour 20mV/div

Ix 1A/div

LX 2v/div

J;Mm

i T e R N I SRR

| J _: I

N

1ps/div

1 1 1A/div

LX 2Vv/div

Steady State Operation

V|N=3.6V, VoUT=0.8V, |OUT=3-5A

T i
Vout 20mV/div

“ A P as s
I 1A/div

LX 2Vv/div

AL

1ps/div

Steady State Operation

VoUT:0.9V,

lout=100mA

TELEDYNE LECAY
Eanyrmoymcn

Vin 2Vidiv

Vout 20mV/div

Time

TN S S
Vot{T ZOW ~ N *—P"’"‘W

| Ix 1A/div J
~‘ M

“lllulh\.' ha 'II'I\'I m | Ihtaay o |l‘ 'UW 1 [
] \JU fMAMAn s L W‘H WY L [ L,, ‘Il .l\'WW"“
L ) 1 v U
| LX 2vidiv Time | 1ps/div

Steady State Operation
VOUTZO.QV, |OUT:3-5A

S b e CTREERE

VN 2V/div

1ps/div
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Typical Performance Characteristics (continued)

Steady State Operation
ViN=3.6V,Vour=0.9V, No Load

A T

NN

Vin 1V/di

Vour 20mV/div

Ix 1A/div
AL 2VIdiv‘ | ‘
Time | 50ms/div
Steady State Operation
V|N=3.6V,VOUT=0.9V, IOUT=1A
Vin 1V/div D S B I R Bl Hane

[ R e s
Vout 20mV/div

I 1A/div

a1 e e

LX 2vidiv Time |1us/div

Start-up Through Enable
Vout=0.9V, No Load

Ven 5V/div

Vour 500mV/div

o 1A/div el

| PG _1v/div

Time 1ms/div

Steady State Operation
V|N:3.6V,VOUT:O.9V, |0UT:100mA

— > ey
Vin 1V/div
— .
"“‘"\.,/\\\/N\\H
Vout 20mV/div
ﬁl.;x‘ iAldiv i ‘
| N i ' ‘”
W L LT | i | Mins [
ol 1 L:M'Tu'ul'”v“ ot | i [‘.I‘u‘u“w-:\’ww
LX 2vidiv Time | 1us/div
Steady State Operation
V|N=3.6V,VOUT=O.9V, |QUT=3.5A
PSRN SRS NSO SV DRSNS S (R I ., _
Vin 1V/div
TN T N g N |
Vour 20mVidiv il
o 1AV
‘FW lhl i‘ ‘h | ’W |h ‘H "H‘ FL‘
LX 2Vv/div Time | 1ps/div
Start-down Through Enable
Vout=0.9V, No Load
R gt
—‘ Ven 5V/div
——
i
Vour 1V/div
Ix 1A/div
o
d | PG 5V/div
Time 1ms/div
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Typical Performance Characteristics (continued)

Start-up Through Enable
VOUTZO.QV, IOUT:3-5A

Ven 5V/div

Vout 500mv/d iv/

Ix 2A/div

Start-down Through Enable
VOUT:O.QV, IOUT:3-5A

Ven 5V/div

Vout 500mV/div

lx 2A/div
| - e e VP
PG 1V/div [l i PG 1V/div
Time| 500ps/div Time | 10us/div
Start-up Through VIN Start-downThrough VIN
VOUTZO.QV, No Load VOUTZO.QV, No Load
L it P
Viy 2V/dj If Vin 2V/div
s
Vour 500mV/div Vour 500mV/div
lix 1A/div Iix 1A/div
PG 1V/div i PG 1Vv/div
Time {10ms/div Time [ 200ms/div
Short Circuit waveform Short Circuit Recovery
VQUT:O.QV VQUTZO.QV
{ i T s . AP
Vi 2V/div_ | | Vi 2Vidiv
Vour 500mV/div / Vour 500mV/div
LX 5V/div
ITIX BV/div .
f [ / / / / / I 5A/diV
Iix SA/div : e 1 : — -
Time | Ims/div Time | Ims/div
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Typical Performance Characteristics (continued)

Short Circuit waveform

Current Limit
Vout=0.9V Vour=0.9V
e e e e
L A
i 1
Vin 2V/diy .;j-l:c |
Vout 500mV/div N\
HH f t —
LX_5V/div HH L | .f
1 . N H il 1 1 it T } .\\‘
.h\
hix SA/div '|H|\|\'|.|I'.J|‘Iﬂ AEASRARRTHARERAA o | ]

Time | 10ms/div

Time | 20ps/div

Load Transient Response

Load Transient Response
Vout=0.9V, loyt=0mA~3.5A

VOUT=0.9V, |0UT=lOOmA’“3.5A

1  TELEDYNE LECROY
LX 5V/div ! R ‘

TELEDYNE LECRDY

LX svilly

Vout 50mV/div

M\N\l\\q

Vout 50mV/div

i) N —— s

Iix 2A/div lix 2A/div
4 10 ! ! E ! |

lout 2A/div I | | | lout 2A/div

Time {100ps/div Time [100ps/div
Load Transient Response
Vout=0.9V, lout=500mA~3.5A

‘LX 5V/div prym——

Vout 50mV/div

Ix 2A/div

. . i !
lout 2A/div | | A

Time {100ps/div
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Typical Performance Characteristics (continued)

Efficiency VS. Load Current

Efficiency VS. Load Current

100 100
90 — 20 ——
LA L4111 [
80 U AT N L — T \\
T \ ® I N
" L1
= 70 \ 70
I Vin=3.3V S Viy=3.3V
§ 60 ViN=5V \5 60 ViN=5V
() =4
g k]
£ 50 £ 50
i &
w
40 w0 V——+++t—t+—rt—ttt——tt
30 Vour=0.8V » L=1pH » Ciy=22WF » Coyr=224F 30
o KR fnmec * Lour=adk Vour=0.9V » L=1pH » Ciy=22yF » Coyr=22F
20 | ||||||” | |||||”| | ||||| 20 L L L1l Ll L L] Ll L 1]l
1 10 100 1000 10000 1 10 100 1000 10000
Load Current(mA) Load Current(mA)
Line Regulation VS. Vin-Input Voltage Load Regulation VS. loyr-Load Current
2 " 2
Vour=0.9V
15 1.5
1 lout=0.1A 1
lour=1A
3 0.5 ¥ g o5
E 0 £ 5 o Vour=0.9V
g g T — \l
2 05 2 05
4 X o /
e -1 § -1 Vour=0.8V
3 lout=3.5A 3
-1.5 H H -1.5
2 i i 2
2.5 3 35 4 45 5.5 6 0 0.5 1 15 2 2.5 3 35
Viy - Input Voltage - (V) lout - Load Current - (A)
lo- VIN Quiescent Current VS. Vix-Input Voltage Isp - VIN Shutdown Current VS. Vn-Input Voltage
26 - 1.6 -
e——=TJ = -40C —TJ = -40°C
24 |- =T3=-20C A - —TJ=-20C
< —T)=25C / 2 12 |7 e=—T3=25C
3 T3 =50C -~ / 5 —T3=50C
é 22 | =—TJ= 85C0 — 7 g w—TJ = 85T
3 T =125C // g 08 |- ——T=125¢
z D 5 i
& 20 — > T i -l
o e 5 i |
3
(¢4 18 —————_ E 0.4
> e
s — R i
; )
o H - ' - H H H
1 i . : i ] ; ; ;
2.5 3 35 4 45 5 5.5 25 3 35 4 45 5 55
V) - Input Voltage- (V) V)n - Input Voltage- (V)
Ver: 0.2 TEL: 886-3-5788833
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Pin Description

PIN No NAME FUNCTION
1 VIN Supply Voltage Input.
2 DVFS Pull this pin high/low to set Vree=0.6V/0.533V to output 0.9V/0.8V, respectively.
3 PG Power good open drain output pin. The pull-up resistor cannot be connected to any volt-
age higher than 5.5V. If unused, leave it floating.
4 EN Enable Control Input. Do not leave this pin floating.
5 FB Input senses pin for the output voltage. An internal resistor divider for output to GND.
6 NC No connection.
7 GND Ground.
8 LX Switch Node.
9 GND Ground. Thermal PAD. Do not leave this pin floating.
Block Diagram
VIN
EN Iil Thermal VIN
Shutdown UVLO
¢ LX
Control Logic ; y *
$ Peak
TON Current
.J Detect
DVFS Gate
ﬁ 0.8mS ¢ ¢ Driver L
400k = Soft ¥ D‘Ou;put
Start | o6vE—1 :l Modulator e
0.535V B—— +
FB X'—lj -
100kQ f f Z;O
~._SCP TOFF(MIN) Valley
Current
Current Detect
200k0 0lVE—] t F,i Detect

D

GND PG

Minimum Footprint PCB Layout Section

TDFN2X2-8

0.5mm

OZSmH‘ F
LE

E

0N ¢ ST

P b3 T £

Exe|§ £ rg

5 7 2 g

= ™ J.LQ JL

Td
H‘ 1.75mm L
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Operation

The M2293 is a high efficiency synchronous
step-down DC/DC converter. By setting DVFS to low
or high, M2293 provides an adjustable regulated
output voltage 0.8V or 0.9V while delivering up to
3.5A of output current with input voltage from 2.6V to
5.5V.

The M2293 uses the constant on-time control
scheme. In normal operation, the high side
P-MOSFET is turned on when the switch controller is
set by the comparator and is turned off when the Ton
comparator resets the switch controller.

Low side MOSFET current is measured. The error
amplifier adjusts COMP voltage by comparing inner
the feedback signal from VFB the output voltage with
the internal 0.6V/0.533V reference. When the load
current increases, it causes a drop in the feedback
voltage relative to the reference, then the COMP
voltage rises to allow higher inductor current to
match the load current.

Enable

When the input voltage is greater than the under
voltage lockout threshold, a logic-high (>1.2V) ena-
bles the converter; a logic-low (<0.4V) forces the IC
into shutdown mode. Do not leave this pin floating.
When the device is disabled, there is a resistive
discharge path from LX pin.

Soft-Start (SS)

There is an internal built-in soft-start to ramp the
output voltage at a fixed slew rate to avoid in-rush
current. The typical soft-start time is 0.8ms.

Application Information

The M2293 is a single-phase step-down converter. It
provides single feedback loop, constant on-time
control with fast transient response. An internal 0.6V
reference allows the output voltage to be precisely
regulated for low output voltage applications and
internal compensation are integrated to minimize
external component count. Protection features in-
clude over current protection, under voltage protec-
tion and over temperature protection.

DVFS Setting for Output Voltage

There is an internal pull-low 400k-Ohm-resistor at
the DVFS pin to GND to set the initial 0.8V for the
output voltage. When DVFS pin is set high, Vour is
0.9V (typ.). The output voltage will be back to 0.8V
with setting DVFS low again. The output voltage
slew rate is well-controlled less than 8mV/us.

Chip Enable and Disable
The EN pin allows for power sequencing between

the controller bias voltage and another voltage rail.

The M2293 remains in shutdown if the EN pin is
lower than 400mV. When the EN pin rises above the
VEN trip point, the M2293 begins a new initialization
and soft-start cycle.

Internal Soft-Start

The M2293 provides an internal soft-start function to
prevent large inrush current and output voltage
overshoot when the converter starts up. The
soft-start (SS) automatically begins once the chip is
enabled. During soft-start, the internal soft-start ca-
pacitor becomes charged and generates a linear
ramping up voltage across the capacitor. This volt-
age clamps the voltage at the FB pin, causing PWM
pulse width to increase slowly and in turn reduce the
input surge current. The internal reference takes
over the loop control once the internal ramping-up
voltage becomes higher than internal reference.

UVLO Protection

The M2293 has input Under Voltage Lockout protec-
tion (UVLO). If the input voltage exceeds the UVLO
rising threshold voltage (2.5V typ.), the converter
resets and prepares the PWM for operation. If the
input voltage falls below the UVLO falling threshold
voltage during normal operation, the device will stop
switching. The UVLO rising and falling threshold
voltage has a hysteresis to prevent noise-caused
reset.

Inductor Selection The switching frequency (on-time)
and operating point (% ripple or LIR) determine the
inductor value as shown below :

___ Vourtx Mn-VouT)
fsw xLIRXI_oADMAX) X IN

where LIR is the ratio of the peak-to-peak ripple cur-
rent to the average inductor current. Find a low loss
inductor having the lowest possible DC resistance
that fits in the allotted dimensions. The core must be
large enough not to saturate at the peak inductor
current (Ipgak) :

LIR
IPEAK =ILOAD(MAX) + [7 x |LOAD(MAX)j

The calculation above serves as a general reference.
To further improve transient response, the output
inductor can be further reduced. This relation should
be considered along with the selection of the output
capacitor. Inductor saturation current should be
chosen over IC’s current limit.

Ver: 0.2
Aug 30, 2024
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Input Capacitor Selection

High quality ceramic input decoupling capacitor,
such as X5R or X7R, with values greater than 10uF
are recommended for the input capacitor. The X5R
and X7R ceramic capacitors are usually selected for
power regulator capacitors because the dielectric
material has less capacitance variation and more
temperature stability. For most applications, a 10uF
capacitor is sufficient. Higher output voltages may
require a 22uF capacitor to increase system stability.

Voltage rating and current rating are the key param-
eters when selecting an input capacitor. Generally,
selecting an input capacitor with voltage rating 1.5
times greater than the maximum input voltage is a
conservatively safe design.

The input capacitor is used to supply the input RMS
current, which can be approximately calculated us-
ing the following equation:

VouTt X[l— VOUT]

IIN_ RMS =ILOAD *
- VIN VIN

The next step is selecting a proper capacitor for
RMS current rating. One good design uses more
than one capacitor with low equivalent series re-
sistance (ESR) in parallel to form a capacitor bank.

The input capacitance value determines the input
ripple voltage of the regulator. The input voltage rip-
ple can be approximately calculated using the fol-
lowing equation :

CiNxfsw  VIN VIN

Output Capacitor Selection

The output capacitor and the inductor form a low
pass filter in the Buck topology. In steady state con-
dition, the ripple current flowing into/out of the ca-
pacitor results in ripple voltage. The output voltage
ripple (VP-P) can be calculated by the following
equation:

|
AV = JOUTIVAX) | VouT x(l VOUT]

1
Vp p =LIRxI x|ESR4 —— =
P P LOAD(MAX) ( 8xCouTx o J

When load transient occurs, the output capacitor
supplies the load current before the controller can
respond. Therefore, the ESR will dominate the out-
put voltage sag during load transient. The output
voltage undershoot (VSAG) can be calculated by the
following equation:

VSAG = Al oaD XESR

For a given output voltage sag specification, the
ESR value can be determined.

Another parameter that has influence on the output
voltage sag is the equivalent series inductance
(ESL). The rapid change in load current results in
di/dt during transient. Therefore, the ESL contributes
to part of the voltage sag. Using a capacitor with low
ESL can obtain better transient performance. Gen-
erally, using several capacitors connected in parallel
can have better transient performance than using a
single capacitor for the same total ESR. An output
capacitor higher than 22uF is required to increase
system stability for lower output voltage applications.

Thermal Considerations

For continuous operation, do not exceed absolute
maximum junction temperature. The maximum pow-
er dissipation depends on the thermal resistance of
the IC package, PCB layout, rate of surrounding air-
flow, and difference between junction and ambient
temperature. The maximum power dissipation can
be calculated by the following formula :

Powax) = (Tamaxy = Ta) / 64

where Tyuax) IS the maximum junction temperature,
Tais the ambient temperature, and 6, is the junction
to ambient thermal resistance.

For recommended operating condition specifications,
the maximum junction temperature is 125°C. The
junction to ambient thermal resistance, 0;,, is layout
dependent. The maximum power dissipation de-
pends on the operating ambient temperature for
fixed Tymax and thermal resistance, 6;,.

Ver: 0.2
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Layout Consideration
1. Component Placement:
= Place input capacitors as close as possible to VIN.
= Place the feedback resistors and compensation components as close as possible to the IC.
2. Layout Recommendation
= To prevent electromagnetic interference (EMI) problems and reduce voltage ripple of the device, any high
current copper trace which see high frequency switching should be optimized.
= Therefore, use short and wide traces for power current paths and for power ground tracks, power plane and
ground plane are recommended if possible.

® |t is important to minimize the area of the switching nodes and use the ground plane under them to minimize
crosstalk to sensitive signals and ICs.
® |t's suggested to keep as complete of a ground plane under M2293 if possible.

® |t is always good practice to keep the sensitive tracks such as feedback connection (FB) away from switch-
ing signal connections (LX).

Ver: 0.2 TEL: 886-3-5788833
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Global Mixed-mode Technology
Package Information

E1

J U uy

Pin1 Index Area

o TN

D1

E
< ' <
2 [1 [1 [ [1
Pin1 Index
TDFN2X2-8 Package
DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.75 0.80 0.0276 0.0295 0.0315
A1 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.20 REF 0.0079 REF
D 1.95 2.00 2.05 0.0768 0.0787 0.0807
E 1.95 2.00 2.05 0.0768 0.0787 0.0807
D1 0.55 0.65 0.75 0.0217 0.0256 0.0295
E1 1.15 1.25 1.35 0.0453 0.0492 0.0531
b 0.18 0.25 0.30 0.0071 0.0098 0.0118
0.50 BSC 0.0197 BSC
030 | 035 0.40 0.0118 0.0138 0.0157
Taping Specification
PACKAGE Q'TY/REEL
° ° O TDFN2X2-8 3,000 ea
. |
Feed Direction
GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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