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SGMICRO

SGM2574

5.5V, 1A, 34mQ Ron Load Switch with

Reverse Current Protection

GENERAL DESCRIPTION

The SGM2574 is a single load switch with reverse
current protection and controlled turn-on. The device
can operate from 1V to 5.5V single supply and has the
ability to drive up to 1A continuous current.

The device contains a 34mQ low Roy N-MOSFET
controlled by the ON pin. When the power supply is
turned on for the first time, a smart pull-down resistor is
used to float the ON pin until the system is stable. Once
the ON pin reaches a high voltage (> V4), the pull-down
resistor is disconnected, then the standby current is very
low and power loss can be reduced. The small package
and low Roy make the device very suitable for space
limited, battery powered applications.

The device supports a wide input voltage range, which
is suitable for many different voltage rails. The rise time
is used to avoid inrush current. The SGM2574AD/
SGM2574BD offer the quick output discharge function
in disable status.

The SGM2574 is available in a Green WLCSP-0.8x0.8-4B
package.

FEATURES

¢ [nput Voltage Range: 1V to 5.5V
® Maximum Continuous Current: 1A
® | ow On-Resistance
¢+ Ron=34mQ at V| =5V
¢ Rony=34mQ at V| = 3.3V
e Low Shutdown Current: 90nA (TYP)
e Reverse Current Protection When Disabled
® Low Threshold 1.8V GPIO Control Input
e Bidirectional Power Supply for Power Zone
Application
® Rise Time:
¢+ SGM2574A/SGM2574AD: 60ps (TYP)
+ SGM2574BD: 1600us (TYP)
¢ Quick Output Discharge
(SGM2574AD/SGM2574BD Only)
® Available in a Green WLCSP-0.8x0.8-4B Package

APPLICATIONS

Mobile Phone
Ultrabook

Tablet PC

Digital Camera
Wearable Technology
Solid State Drive

TYPICAL APPLICATION
Vin O i VIN VOUT
I Cw SGM2574 Lo § .
L On
_,_ O—|ON ND
Off T
£

Figure 1. Typical Application
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SGM2574

5.5V, 1A, 34mQ Ron Load Switch with

Reverse Current Protection

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
MODES DESCRIPTION EEMEERATNIRE NUMBER MARKING OPTION
RANGE
SGM2574A | WLCSP-0.8x0.8-4B | -40°C to +85°C SGM2574AYG/TR LQ Tape and Reel, 3000
SGM2574AD | WLCSP-0.8x0.8-4B | -40°C to +85°C SGM2574ADYG/TR 8;2 Tape and Reel, 3000
SGM2574BD | WLCSP-0.8x0.8-4B | -40°C to +85°C SGM2574BDYG/TR D)A(' Tape and Reel, 3000

MARKING INFORMATION
NOTE: X = Date Code.
YY — Serial Number

X

T— Date Code - Quarter

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

Input Voltage Range, ViN...oooocvveeiiiiiiiiieccieee -0.3Vto 6V
Output Voltage Range, VouT .....ccceevvreeeeniieecnnen. -0.3Vto 6V
ON Pin Voltage Range, VoN......ccccevvrieeinciiiicnnen. -0.3Vto 6V
Maximum Continuous Switch Current, Iyax.....cccooeveevevvennn. 1A
Maximum Pulsed Switch Current, Pulse < 300us, 2% Duty
CYCIE, IPLS cereeei it 1.5A
Package Thermal Resistance

WLCSP-0.8%0.8-4B, BUA ..cccevvveeiieeeiiee e 279°C/W
Junction Temperature ...........ccccooiiiiiiiiiie e, +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S) ........cccovvveeeeeeinnnns +260°C
ESD Susceptibility

HBM. ..t 4000V
CDM e s 1000V

RECOMMENDED OPERATING CONDITIONS

Input Voltage Range, ViN.....oooocueiieiiiiiiiiiiieeeeee 1V to 5.5V
Output Voltage Range, VouT ....ooovecveeeereeeiiiiieee. 0V to 5.5V
ON Pin Input High Voltage, ViH...cccvveeeeeieiiee. 1.1V to 5.5V
ON Pin Input Low Voltage, ViL....cccovveeveeeiieiineen.. 0V to 0.4V
Operating Ambient Temperature Range......... -40°C to +85°C

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 sectionis 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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SGM2574

5.5V, 1A, 34mQ Roy Load Switch with
Reverse Current Protection

PIN CONFIGURATION

(TOP VIEW)

‘ 77N 77N
/A1 A /A2
\\\IOUT, \\VIN ,
|// B1 \\l |// B2\\l
\GND \ ON /
N _ -~ N _

PIN DESCRIPTION

WLCSP-0.8x0.8-4B

PIN NAME DESCRIPTION

A1 VOUT Switch Output.

A2 VIN Switch Input. It is recommended to use a bypass capacitor (ceramic) to ground.
B1 GND Ground.

B2 ON Switch Control Input. Active high enables the device.

FUNCTIONAL BLOCK DIAGRAM

ON [

Reverse
Current
Protection

Charge
Pump

Control
Logic

T —— [}

Smart
Pull-Down
Resistance

SGM2574

+—{ ] vout

QOD
(SGM2574AD/SGM2574BD Only)

L

-
|

I
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SGM2574

5.5V, 1A, 34mQ Roy Load Switch with
Reverse Current Protection

ELECTRICAL CHARACTERISTICS

(Full = -40°C to +85°C, Vin = 1V to 5.5V, Cin = 1uF, Cout = 0.1uF, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage Range Vin 1 5.5 \%
Vin =5V, Von = 1.2V, lour = 0OmA 320 560
Quiescent Current la Vin = 3.3V, Von = 1.2V, lour = OmA 220 400 nA
Vin =1V, Von = 1.2V, lour = 0OmA 140 300
Shutdown Current Isp Vin=15.5V, Von = 0V 90 440 nA
“SAL(J)%F;Iy Leakage Current in Shutdown leakace | Vin = 5.5V, Vo = OV, Vour = OV 450 nA
Vin =5V, Von = 1.2V, lour = -200mA 34 60
On-Resistance Ron mQ
Vin = 3.3V, Von = 1.2V, lour = -200mA 34 60
ON Pin Leakage Current lon Von = 5.5V 420 nA
Smart Pull-Down Resistance Rep on | Disabled 1.2 MQ
Reverse Current When Disabled Irc Vin = Von = 0V, Vour = 5V 1 uA
Output Pull-Down Resistance Reo Vin = 2.5V, Von = 0V, loyr = 2mA 280 370 0
(SGM2574AD/BD Only) Vin = 5V, Von = 0V, lour = 2mA 270 360
ON Pin Input Low Voltage Vi 0.4
ON Pin Input High Voltage Viy 1.1 v
€ PP G Nicro Corp MAY 2022
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5.5V, 1A, 34mQ Roy Load Switch with
SGM2574 Reverse Current Protection

SWITCHING CHARACTERISTICS

(Full = -40°C to +85°C, Cin = 1uF, Rout = 10Q, Cour = 0.1yF, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | miN | TYP | mAX | UNITS
SGM2574A/ISGM2574AD: V) = 3.3V, unless otherwise noted.
Turn-On Time ton 220
Turn-Off Time tore 20
VOUT Rise Time tr Figure 2 and Figure 3 85 130 us
VOUT Fall Time tr 2
Delay Time to 205
SGM2574A/SGM2574AD: V| = 5V, unless otherwise noted.
Turn-On Time ton 185
Turn-Off Time tore 35
VOUT Rise Time tr Figure 2 and Figure 3 60 200 us
VOUT Fall Time te 2
Delay Time to 175
SGM2574BD: V\y = 3.3V, unless otherwise noted.
Turn-On Time ton 900
Turn-Off Time torr 18
VOUT Rise Time tr Figure 2 and Figure 3 1600 us
VOUT Fall Time tr 3
Delay Time to 400
ViN
o ‘ VIN VOUT *
T I L
1uF SGM2574 T O0.1yF out
On
= "o—]ON GND *
GND
o L
*: Rise and fall times of the control signal are 100ns.
Figure 2. Test Circuit
Von A 50% 50%\\
| |
o ton ‘: :4— tOFF—P:
|
= i i
! | A90% 90% "N !
v ! 50%+ | | 50%
ouT : 10% | : : | 10%
——tp —pa— tr > —tg —
Figure 3. Timing Waveforms
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SGM2574

5.5V, 1A, 34mQ Ron Load Switch with

Reverse Current Protection

TYPICAL PERFORMANCE CHARACTERISTICS

T, =+25°C, Cin = 1uF, Cout = 0.1pF, Rour = 10Q, ViH = 1.2V, V| = 0V, unless otherwise noted.

Quiescent Current vs. Input Voltage

Shutdown Current vs. Input Voltage

450 400
400 // 350
< 350 /,/ < 300
= +85° =
& 300 85°c _~ e S 250
5 _— — 5
o " +25°C A o
— 250 - / 2 200
@ // T 2 +85°C —
S -40°C = S T
@ 200 — 5 150 L
& 150 _— # 100 "
// ;25[0////’
100 50 —
50 0 E 40c
1 15 2 25 3 35 4 45 5 55 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
On-Resistance vs. Junction Temperature On-Resistance vs. Output Current
55 80
lout = -200mA
50 [ L 70 Vo
= /
a 45 a 60 —
(@] = (@]
% 40 ’/ % 50 / /
e % e d
% 35 V=1V % LS s
@ Vin=1.2V @
o 30 o 30
5 Vi = 2.5V 5
25 = 20
V) = 4.5V V=1V V=45V
20 V= 5V 10 Viy =5V
V= 5.5V Vin=2.5V V=55V
15 0 L L
-50 -25 0 25 50 75 100 0 0.2 0.4 0.6 0.8 1
Junction Temperature (°C) Output Current (A)
On-Resistance vs. Input Voltage Output Pull-Down Resistance vs. Input Voltage
80 ‘ ‘ 900
lout = -200mA — SGM2574AD/BD Only
70 |2 < 800
]
~ 60 S 700
= 50 P~ @ 600
g ~~ +85°C o \
S 40 p~ = 500
@0 ™N— 8 \\
[%]
2 30 I o = 400
né: N +25°C z K ;85°C
(@] o 5 = — »—
20 -40°C 5_ 300 ‘ S ‘ \
10 S 200 N
-40°C
0 100 : :
1 156 2 25 3 35 4 45 5 55 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
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5.5V, 1A, 34mQ Roy Load Switch with
SGM2574 Reverse Current Protection

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

T, =+25°C, Cin = 1uF, Cout = 0.1pF, Rour = 10Q, ViH = 1.2V, V| = 0V, unless otherwise noted.

ON Pin Input Low Voltage vs. Input Voltage ON Pin Input High Voltage vs. Input Voltage
1 1
S 09 < 09
o \q.; — o
g o8 -40°C g o8 mll 40°C
s Y | e :
> | > = | o
S | +25°C < | +25°C
9 o7 2 0.7 1
5 | = — 85°C
o T o = _—T +
£ 06 — 85°C £ 06
= c
- o
0.5 z 05
© 5
0.4 0.4
1 15 2 25 3 35 4 45 5 55 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
ON Pin Hysteresis vs. Input Voltage
0.045
0.040 -~
s 7
% 0.035 L~
.é A //
5 _—1 +85C |_—
7 0.030 = —
> / //
I o
| +25°C
£ \/ 7 J//
a 0.025 7
8 -// -40°C
0.020 |\
0.015
1 15 2 25 3 35 4 45 5 55
Input Voltage (V)
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5.5V, 1A, 34mQ Roy Load Switch with
SGM2574 Reverse Current Protection

SGM2574A/SGM2574AD: TYPICAL PERFORMANCE CHARACTERISTICS

T, =+25°C, Cin = 1uF, Cout = 0.1pF, Rour = 10Q, ViH = 1.2V, V| = 0V, unless otherwise noted.

Rise Time vs. Input Voltage Fall Time vs. Input Voltage
700 4.5
600 \ 4
500 3.5
2|\ Z N
o 400 \ P 3
E \ \ £ \ -40°C
S 300 £ 25 4
k] \\\\ >
x [ —
200 N\ N o 2 —
+25°C -40°C
\\\ a +25°C +e5
100 7 ——] 1.5
+85°C ﬁ
0 1
1 15 2 25 3 35 4 45 5 55 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
Turn-On Time vs. Input Voltage Turn-Off Time vs. Input Voltage
1200 120
1000 100 \
=2 800 2 80
(0] (]
£ N \ £ \
= 600 \ 60 \
¢ \ 2 \
£ 400 ]\ oG S 40 N A0C
o N\ I\
+25°C
0 +85°C 0 +85°C
1 15 2 25 3 35 4 45 5 55 1 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
Delay Time vs. Input Voltage
1200
1000
% 800 \
=
g \
600
e \\
>
E \ O
e 400 \ -40°C |
\ +25°C
200 \\ —
——"
0 +85°C
1 15 2 25 3 35 4 45 5 55
Input Voltage (V)
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SGM2574

5.5V, 1A, 34mQ Roy Load Switch with
Reverse Current Protection

SGM2574A/SGM2574AD: TYPICAL PERFORMANCE CHARACTERISTICS

(continued)

T, =+25°C, Cin = 1uF, Cout = 0.1uF, Rour = 10Q, ViH = 1.2V, V| = 0V, unless otherwise noted.

Turn-On Response

Turn-Off Response

Vin=1.8V Vin=1.8V
= N
=5 <
VIN % VIN §
- - <
2 Vo | )
o) N
/ E3 o)
£ <
Vour e———e bl e
- VON -
< <
= =3
VON < <
Time (200ps/div) Time (10ps/div)
Turn-On Response Turn-Off Response
Vin = 3.3V Vin = 3.3V
N N
VIN S VIN é
=3 <
= VOUT N
2 S
= <
Vour pf < I
R VON -
< S
= o)
Von 2 < \ =
Time (200ps/div) Time (10ps/div)
Turn-On Response Turn-Off Response
Vin =5V Vin =5V
2 N
Vin o Vin <
< =1
<
VOUT
2 N
s <
< =3
<
Vour 4 I
- Von =
2 5
=3 <
Von ¢ = w
Time (200ps/div) Time (10ps/div)
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SGM2574

5.5V, 1A, 34mQ Ron Load Switch with

Reverse Current Protection

SGM2574BD: TYPICAL PERFORMANCE CHARACTERISTICS

T, =+25°C, Cin = 1uF, Cout = 0.1uF, Rour = 10Q, ViH = 1.2V, VL = 0V, unless otherwise noted.

Rise Time vs. Input Voltage

Fall Time vs. Input Voltage

35 4.5
3 4
25 3.5
g, 49 2 N
£ — ! ~ £ \ -40°C
= 15 +25°C £ 25 4
o ©
§ 1 / T - PR — —
/, ——
— +85°C +95° o
05 p=—" 15 | T2C 185
0 1
1 15 2 25 3 35 4 45 5 55 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
Turn-On Time vs. Input Voltage Turn-Off Time vs. Input Voltage
3 120
25 100 \
g 2w\
= 2 2 80
e (]
NS A
1.5 -40° 60
¢ Ul | T= 5 \
c I 1 o
5 1 S +25%C - S 40 \ A0C
- T — o >
— — " \ +25°C
+85°C —— i
0 \ 0 +85°C
1 15 2 25 3 35 4 45 5 55 15 2 25 3 35 4 45 5 55
Input Voltage (V) Input Voltage (V)
Turn-On Response Turn-Off Response
Viy=3.3V . Vi = 3.3V ' .
< <
VIN § V|N " e §
< <
VOUT
< <
=3 | =3
< \y <
VOUT ™ \%-———-———1
< v, 2
3 ON ’ é
Von < <
Vi iy
Time (1ms/div) Time (10ps/div)
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SGM2574

5.5V, 1A, 34mQ Ron Load Switch with

Reverse Current Protection

DETAILED DESCRIPTION

The SGM2574 is a small, 4-ball, 1A load switch. A low
on-resistance N-MOSFET is integrated, which makes a
low voltage drop across the device. To choose suitable
rise time is always used to avoid inrush current.

Control Pin

The ON pin can control the device. Pulling the ON pin
high enables the device. Logic high of V| on the ON
pin will enable the device and V,_ will turn off it. It has
the ability to interface with low-voltage GPIO. It can
support with 1.8V, 2.5V, 3.3V GPIOs.

Quick Output Discharge (SGM2574AD/
SGM2574BD Only)

The quick output discharge (QOD) feature is available
for SGM2574AD and SGM2574BD. If the ON pin is
pulled low, a discharge resistor of 270Q (TYP) is

APPLICATION INFORMATION

SGM2574 is a single channel, up to 2A current capability
load switch with low on-resistance. The device has a
wide input range, which can be used in different end
equipment to set power sequence, reduce inrush
current and maintain low standby leakage current. The
typical application circuit of SGM2574 is shown in
Figure 4.

Input Voltage

1

VIN VOuT

Ci SGM2574

On
—|ON GND

Off

Figure 4. Typical Application Circuit

connected between VOUT and GND pins to prevent the
output from floating when the switch is disabled.

Functional Modes
The connection of the VOUT pin is shown in Table 1.
Table 2 shows the smart-ON functions.

Table 1. VOUT Connection

ON Pin VOUT Pin
L GND
VIN

Table 2. Smart-ON Functional Modes

ON ON Pin
Pull Down Active
No Pull Down

Below V||_
Above V|H

Input Capacitor

A 1uF input capacitor (C)\) is recommended to use
between VIN and GND close to the device pins. It can
limit the voltage drop on the input supply. Larger Cin
can reduce voltage dip in high current applications.

Output Capacitor

A 0.1yF output capacitor (Coyt) should be placed
between VOUT and GND close to the device pins. This
capacitor will prevent parasitic board inductances from
forcing Voyur below GND when the switch is turned off.
To improve the Vindropping when the device is turned
on, it is recommended that Cy is placed greater than
Cour, due to the Cy is charge for Coyr.
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5.5V, 1A, 34mQ Ron Load Switch with

SGM2574

Reverse Current Protection

APPLICATION INFORMATION (continued)

Reverse Current Protection

If the ON pin is pulled low, the device is disabled, while
ViNn > 1V or Vgour > 1V is met, the reverse current
protection function is activated. This function prevents
the current flowing from VOUT to VIN, and is very
useful when SGM2574 is disabled and the output
needs to be driven by another voltage source.

Vsre
Vin \

Vin

oy RCPDisabled |

Vsre - (IOUT\); Ron)
FORCE === ~==~=======-==-=-=-=-=-=----\-----------
Vour
Due to QOD

IVIN

NOTES: Vsrc is the input power supply to the equipment.
Vrorce is the external power source forced at VOUT pin. lvin
is the current of VIN pin. lout is output load current.

Figure 5. Reverse Current Protection

Power Supply
VIN VOUT

Figure 5 shows how the reverse current protection
circuit is activated in SGM2574. Pulling the ON pin
down, the device is shut down and an external voltage
(Vrorce) is forced to VOUT pin, the reverse current is
tested very small given by Irc vin. This will prevent any
large extra current reverse from the Veorce (@added on
Vour) to Vin.

Power Supply Recommendations

The SGM2574 is designed for a wide operate input
voltage range of 1V to 5.5V. Place a 1pF input bypass
capacitor close to the device terminal is recommended.

Power Supply Sequencing without a GPIO

Input

In many terminal devices, each module needs to be
powered up in a pre-determined manner. SGM2574 can
set a power sequence by the tpg ay Without extra GPIO,
and may reduce inrush current. Figure 6 shows the
sequence that the ON pin of first load switch is tied to
the VIN, and the second load switch ON pin is tied to
the VOUT of first load switch. The second load switch is
powered up when the first load switch is turned on, this
is the fixed sequence and the delay time set by default
tpeLay-

Module 1

L Cin
1 SGM2574

COUT1

+— ON GND

e

i

L—ON vouT L Module 2
COUTZ
SGM2574 I l
VIN GND T

Figure 6. Power Supply Sequencing without a GPIO Input
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5.5V, 1A, 34mQ Roy Load Switch with
SGM2574 Reverse Current Protection
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
WLCSP-0.8x0.8-4B

‘ i ‘ 0.19
/. | AP0y
Al CORNER—/ b *
E ‘ ‘
o | |
g
TOP VIEW RECOMMENDED LAND PATTERN (Unit: mm)

2

1
—— 4 xdd
(-EA A

T
| e
- Pl
J \__ SEATING PLANE ﬁ a °

& osol ]

Al

‘?e”‘

SIDE VIEW BOTTOM VIEW

Symbol Dimensions In Millimeters
MIN MOD MAX
A 0.400 0.450 0.500
Al 0.145 0.170 0.195
D 0.770 0.800 0.830
0.770 0.800 0.830
d 0.215 0.240 0.265
cce - 0.050 -
e 0.400 BSC
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=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

~—— A0 —

s

Reel Width

Package Type Reel W1 A0 B0 KO PO P1 P2 w Pin1
ge 1y Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
WLCSP-0.8x0.8-4B 7" 9.0 0.89 0.89 0.55 4.0 4.0 2.0 8.0 Q1
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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(enr:rg:]t)h ‘?TITI‘(::")] '}Iri:?nr;t Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 g
€ Y 56 Micro Corp TX20000.000
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