S/LERGY

Application Note: SY6918

High Efficiency Bi-Direction Power Bank Regulator

For Single-Cell Battery Power bank
Advanced Design Specification

General Description

SY6918 is a 5V adapter input with up to 18V surge bi-
directional regulator designed for single cell Li-Ion
battery power bank application. Advanced bi-
directional energy flow control with automatic input
power source detection is adopted to achieve battery
charging mode and battery power supply mode
alternately.

SY6918 also integrated the KEY control and LED
status indication.

SY6918 is available in QFN3x3 package to minimize
the PCB layout size for wide portable applications.
Ordering Information

SY6918 [1(O )
Temperature Code

Package Code
OptionalSpec Code
Ordering Number Package type Note
SY6918QDC QFN3x3-16

@

e

Features

® Maximum 18V input voltage surge

®  Bad adapter detection

®  Build in power path NFETs and Power Switches
[ J

Trickle Current / Constant Current / Consta
Voltage Charge Mode with internal co p‘g%%jd‘n
Maximum 2A Constant Charge Curr

Maximum 2.5A Boost output curre

4.2V/4.35V selectable battery cell
+/-0.5% cell voltage accuracy%
Charge/discharge/fault sta‘u{ind cator
Key controls logic

Boost auto start when

Boost auto shutdo
Adaptive input

oltage

le device inserts
ith light load
limit
Dynamic Powq nagement
Cycle-by- peak current limitation
Input V%?@S VLO and OVP
t Short Circuit Protection
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1-Cell Power Bank

® Portable Device with 1-Cell Battery
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Figure 1. Schematic Diagram

AN SY6918 Rev.0.1

Silergy Corp. Confidential- Prepared for Customer Use Only



S

S/LERGY

SY6918

Pinout (top view)
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GND 12 i } 11 v &
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(QFN3x3-16)

Top Mark: BFLxyz, (Device code: BFL, x=year code, y=week codet number code)

Name No Descripti(/)k
NC 1 Not connected.
Charge or discharge status indication pin. @drain output. Pull high to SYS through
STAT 2 a LED to indicate the charge or dischar rocess. When the charge is done, LED is
off. Pulling high to VIN only indic&(e)h harge status.
1IN 3 Connect a resistor to set the input cuftent limit in Buck mode.
Voltage sense for input dynam@anagement. If the voltage drops to the internal 1.2V
VDPM 4 reference voltage, the VIN, Wi clamped to the setting value and the input current
will be limited.
Battery voltage sense pinsUsed as battery constant voltage control and battery voltage
BAT 5 . &
protections.
NC 6 Not connected¢’
ICHG 7 Connect a res&é&?o set charge current limit in Buck mode.
DP 8 D+/D- ou or USB port connection. It supports BC1.2 handshaking, Apple and
DM 10 Samsufig able device.
ISYS 9 Connect. resistor to set SYS current limit in boost mode.
(9)% 11 Charge voltage selection pin. Open or pull low for 4.2V. Pull high for 4.35V
GND 12 ower ground.
LX 13 Switch node pin. Connect to external inductor.
SYS 147 System connection point. Add at least 2pcs of 22uF MLCC here.
Power input pin. Connect a MLCC from this pin to ground to decouple high harmonic
VIN 5 noise. This pin has OVP and UVLO function to make the charger operate within safe
4 input voltage area.
Press key and thermal sense input. Pull up to BAT with the resistor. Connect to the
KE:)\ 16 NTC to achieve battery thermal protection. Disable thermal protection without pull-
down resistor

AN SY6918 Rev.0.1
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Absolute Maximum Ratings
VIN

-0.3-18V
LX, SYS, STAT, IIN, VDPM, CV, ICHG, ISYS, DP, DM, BAT, KEY -0.3-6V
VIN Pin current continuous 2.5A
SYS Pin current continuous 3.5A
LX Pin current continuous 8A
Power Dissipation, PD @ Ta= 25°C, QFN3x3 2.1W

Package Thermal Resistance

eJA
eJC

Junction Temperature Range

Lead Temperature (Soldering, 10 sec.)

65°C to 125°C

Storage Temperature Range

Recommended Operating Conditions

VIN

0-5.5V
LX, SYS, STAT, IIN, VDPM, CV, ICHG, ISYS, DP, DM, BAT, KEY 0-5.5V
VIN Pin current continuous 2.0A
SYS Pin current continuous 2.5A
LX Pin current continuous 6A

Junction Temperature Range

-20°C to 100°C

Ambient Temperature Range

-40°C to 85°C

AN SY6918 Rev.0.1 Silergy Corp. Confidential- Prepared for Customer Use Only 3
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Electrical Characteristics

T=25°C, Vin=5V, Cn=10uF, Csys=44uF, L=2.2uH, unless otherwise specified.

Symbol | Parameter | Conditions Min Typ | Max | Unit
Bias Supply (Vin)
Vin Input voltage operation range 4.5 5.35 \%
Vinok Adapter OK voltage Rising edge 4.35 4.5 4.65 \Y
AVinok Adapter OK voltage hysteresis Falling edge 200 mV
Vove Input overvoltage protection Xglr;li]ligtzn(c}llznl)easured 5.55 - Q/)./
Input overvoltage protection Measured from Vpy to
AVove hyI;teresis P GND " 200 %’ mVv
Input voltage REF for adaptive
Vorm ingut curreﬁt limit b 12 v
Quiescent Current
Boost shutdown,
Igat Battery discharge current Vsys>Vearx90%, 20 uA
Vkey=Vaar
In Input quiescent current Disable Charge 1.5 mA
Oscillator and PWM
fosc | Oscillator frequency | (@ 500 | kHz
Power MOSFET
RHIGH RDS(ON) of ngh side P-FET RSH 35 mQ
RLOW RDS(ON) of Low side N-FET RSL 20 mQ
Rpson) of Power Path
Rev Mar(lag)ement N-FET RsatRsg 80 me
I Peak current of switching FETs 45 A
CHG_MAX on Charge mode )
I Peak current of switching FETs 3 A
DIS_MAX on Discharge mode .
Voltage Threshold and Regulation
Vev Cell voltage tolerance Vev=4.35V -0.5 0.5 %
AVrcn CV hysteresis for Rec@ V=435V 100 mV
Vevs g;fgharge output volfagejat Viar=3.7V 505 | 515 | 525 | v
Current Regulation @
Internal char ent accurac
lee for Co@aﬁ%ﬁt Mode Y Tec2A 10 10 v
Internal charge current for
Ire Trickle rregnt Mode lec=2A 0-1 lee
TterMm Q-Aénation current Icc=2A 0.1 Icc
urrent with light Boost
Tsvs 1 % for Boost auto%hutdown Viar=3.7V, Reys =3K 60 mA
System.and BAT OVP
| V&usour | SYS voltage OVP threshold Rising edge 103% | 105% | 107% | Vgys
AV ovp | SYS voltage OVP hysteresis Falling edge 2% Vsys
VBAT ovp BAT voltage OVP threshold Rising edge 103% 105% 107% Vev
AVgar ove | BAT voltage OVP hysteresis Falling edge 2% Vev
Battery Weak
VorL Battery depletion threshold Falling edge 2.5 \Y
A Vppy, Battery depletion hysteresis Rising edge 300 mV
V1rk Battery trickle charge threshold | Falling edge 2.6 \Y
A Vrg Battery trickle charge hysteresis | Rising edge 200 mV
AN SY6918 Rev.0.1 Silergy Corp. Confidential- Prepared for Customer Use Only 4
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BAT Short Protection

Output short protection

VSHORT threshold VBAT falllng edge 2.00 Vv
SYS Over Current Protection
Tsysuax ISnﬁ({)iecurrc-:-nt limit on Boost Virr=3.7V, Reys=3K 20 A
Timing
Trc Trickle current charge timeout 2 hour
Toc ACOC deglitch time 600 - Uy
Tsys 1L SYS light load deglitch time 1 \rrﬁin
Tkey s Short KEY press time 500 ms
Tkey L Long KEY press time 1000 ms
Battery Thermal Protection
v UTP threshold Rising edge 65.7% | 67.7% [ 69.7% | Vgar
ure UTP hysteresis Falling edge ] Vgar
v OTP threshold Falling edge 29.9% ’QH% 33.9% | Vaar
oTP OTP hysteresis Rising edge 2% VBaT
—— Ellfgi\;(r)lltage to disable NTC Rising cdge @ 90% Vanr
Vkey KEY active low voltage Falling edge 0.35 \
Thermal Regulation and Thermal Shutdown
Trsp Thermal shutdown threshold 150 °C
AT1sp Thermal shutdown hysteresis 30 °C

Note 1: Stresses beyond the “Absolute Maximum Ratings”

N cause permanent damage to the device. These are

stress ratings only. Functional operation of the device at t@r any other conditions beyond those indicated in the
Xp

operational sections of the specification is not impli
extended periods may affect device reliability.

osure to absolute maximum rating conditions for

Note 2: 8, is measured in the natural conv t@at Ta = 25°C on a low effective four-layer thermal conductivity
test board of JEDEC 51-3 thermal measure

\tandard.

Note 3: The device is not guarantee 0@ ion outside its operating conditions.

AN_SY6918 Rev.0.1
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General Function Description
SY6918 is a 4.5-5.35V Vi up to 18V Vg surge bi-
directional regulator designed for single cell Li-Ion
battery power bank application. Advanced bi-
directional energy flow control with automatic input
power source detection is adopted to achieve battery
charging mode and battery power supply mode
alternately. If the external power supply is present,
SY6918 runs in battery charging mode with fully
protection function. If the external power supply is
absent, SY6918 runs in battery power supply mode
with output current capability up to 2.5A.

SY6918 has integrated blocking switches to prevent
current leaking from the system side or battery side to
the input side. The high side switch protects the battery
from high discharge current and short circuits at SYS
point.

SY6918 also provides the KEY control and LED status
indication.

Press Key Function

Press KEY low can control the Boost. The functions
are listed in below table.

1 Short 50ms~1s,1 time Enable Boost

1 Long >1s Shutdown Boost

&

KEY pin is also used as battery NTC ture
sensing if the voltage is lower than 90% . When
KEY voltage is higher than Vyrp or an Vorp

(but higher than Vggy), IC will s charger and
indicate the fault.

IC will not response to the Q" on action within 1S
after the previous KEY o

LEDs Status In@tlon Description

Connecting a L% to STAT pin can indicate the
charging st{@ harging status and faults mode.

C%@ﬁg Mode - When the adapter is present,

18 works in charging mode even the

%argmg is done. In charging mode, the LED ON

indicates the charging ongoing and the LED OFF
indicates the charging done.

2. Discharging Mode - When the adapter is removed,
and the Boost is enabled, IC works in discharging
mode. In discharging mode, the LED ON indicates
the discharging ongoing.

{,\\{0

3. Fault Mode — When any fault (Input OVP, Battery
OVP, SYS OVP, Battery short, NTC faults,
thermal shutdown, timeout, SY'S short) occurs, the
LED flashes with 2Hz.

The detailed LED status description is as follows:
*  Charging mode: STAT low
e Charging done: STAT high

e Discharging mode: STAT low - >§*
¢ Fault Mode: 2Hz flash. g)}/
Input Dynamic Power Managem

SY6918 can management the 1np§§v er limit very
well. It has input VDPM and I nction to protect
the input source from over-loa @

The IC can set the in ource power capability in
charge mode. The m@qum input voltage limit can be
set by connecting. a“resistor divider from VIN to
VDPM pin. T aximum input current limit is
determmed resistor from IIN pin to GND.

&onshlp between the input current limit and
RHN showed in below curve.

<

Rin /kQ
Test condition: Viy=5V, Vgur=3.7V

Charge Current Setting

In the charging mode, SY6918 mirrors the current
information to the ICHG pin and the charge current is
determined by the resistance from the ICHG pin to
GND.

The relationship between the charging current and
Recng is showed in below curve.

AN SY6918 Rev.0.1
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The relationship between the charging current and Vi
30 is showed in below curve.
25 2.04
2.0 \ 2.03 \\
<15 \
Q 2.02
E N < N
1.0 ~J b \
I <201 s
05 — \
0 2.00 AN
0 2 4 6 8 10 12 \
1.99
Rena/kQ 46 48 50 54

Test condition: Viy=5V, Vgsr=3.7V

SY6918 has good Icyg regulation performance even in
wide Viy and Vst range. The relationship between the

VIN/\K \@
Test condition: VBA&@/, Repg=2.5K

charging current and Vgt is showed in below curves. 108
1.04
2.08 1.03
2.07 < Q
2.06 \ @\«
' \ 1.01
2.05
% 2.04 \ @.\ 100
I 4 \ L
= 203 N \3 099 \
2.02 <\ 0.98
L @ 46 48 50 52 54
221 B e e 28 VinlV
26 28 30 32 34 36 38 o 2 Test condition: Vg r=3.7V, Rcng=5K
VeV . ()
Test condition: V=5V, @ 25K SYS Current Limit Setting
¢ In discharge mode, SY6918 mirrors the -current
1.05 information to the ISYS pin and the discharge current
1.045—5§ limit is determined by the resistance from the ISYS pin
\ to GND.
1.04 N
<1.035 N\ The relationship between the discharge current limit
%1 o 3@1’ and Rgys is showed in below curve.
L4 @ N
22
1.02
1.015
26 28 30 32 34 36 38 40 42

Veat/V
Test condition: Viy=5V, Rcyg=5K
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4.5
4.0
3.5
3.0
2.5
2.0

Isys/A

1.5

1.0

O.J
0

Rsys/kQ
Test condition: Vg=3.7V, Veys=4.7V

SY6918 has good Isys regulation performance even in
wide Vgys and Vpar range. The relationship between
the discharge current limit and Vgyg is showed in below
curves.

2.50

Isys/A

L—
L

2.36
3.8

4 42 !

sts/V
Test condition: Vgyr=3. 7V@ 25K

and Vg7 is showed in bel

\\

N

The relationship between tlw\l/scharge current limit

265

‘:EE::, M —
245 A N
2.40
2.8 3 3.2 34 3.6 3.8 4 42
Vear/V

Test condition: Vgys=4.7V, Reys=2.25K

)

X

)

Portable Device Insert Detection

When the portable device is removed from SYS
connector, SY6918 will charge the SYS high with
about 3uA current. The SYS voltage falling edge
crossing 1.5V will enable the Boost again.

Lower than 3Mohm resistors connecting to SYS pin
may lead SYS voltage can’t be charged high than 1.5V.
Suggest connecting no resistor at SYS pin. _

The external resistor added between d SYS
pins can extend the 3uA source. V

Buck Charger Basic Op er§ %Descrmtlon
SY6918 works as a sync Buck mode battery
charger when the adaptet:i sent It utilizes S00KHz
switching frequency t mlze the PCB design.

The charger wil &ates in battery short mode, trickle
charge stant current charge mode and

mod
constant vﬁ charge mode according to the battery
volt harge current in every mode is showed in

a e.gf
bel@h ge curve.

A

Battery
Voltage

2V

B

Tee

1A-2A

Charge
Current

Tec/10
50mA

- >
Trickle
charge

- »
Constant

current charge

- -

- »
BAT
short

Constant
voltage charge

In charge mode, SY6918 has full protection to protect
the IC and the battery.

Input Over Voltage Protection — SY6918 has both
VIN and SYS over voltage protection. It will turn off
blocking FETs and switching charger when input OVP
occurs. IC will auto recover normal operation when
fault removes.

BAT Over Voltage Protection — SY6918 will stop
charging when BAT OVP occurs. IC will auto recover
normal operation when fault removes.

AN SY6918 Rev.0.1
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Timeout Protection — The charger can detect a bad
battery. It will stop charge and latch off when the
charger works over 2 hours in trickle mode. Only
recycling the input can release this fault.

Input Over Current Protection — SY6918 has hiccup

mode input over current protection. The threshold is
20% higher than the IDMP value.

Boost Mode Basic Operation Description

The battery can supply the portable device connecting
to SYS pin when the adapter is removed. The converter
works as a 500KHz synchronous Boost which can
deliver up to 2.5A current to the load.

The Boost provides 5.15V for the portable device. It
limits the output current as below curve. The current
limited level is set by Rigys.

A

Vsvs

5.15V

TA25Alss e
.\e}
N

In Boost mode, SY6918 provides full protections for
the portable device, the battery and itself.

SYS Over Voltage Protection — SY6918 will stop
switching when SYS OVP occurs. IC will auto recover
normal operation when fault removes.

BAT Depletion Protection — SY6918 wi p
operation when BAT depletion occurs. I to
recover normal operation when fault remoye
Common Protection Descri%\-

SY6918 also provides some ch n protections to
prevent all the related devic so

SYS short Protection 6918 will turn off blocking
FETs and stop switchi en SYS short occurs.
Battery Therm@&otection — When KEY voltage is

lower than reshold and higher than 0.35V or
threshold and lower than 90%BAT,

the ¢ will stop switching. IC will auto recovery
wh@ul removes.

mal Shutdown Protection — The IC will stop
\ eration when the junction temperature is higher than

N\

150°C. It will auto recover normal when fault removes.

AN SY6918 Rev.0.1
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Typical Performance Characteristics
TA=25°C, Vin=5V, Rcug=2.2K, Rgys=2.75K, Icell battery, unless otherwise specified.

){,..

Efficiency vs. Charge Current(CV mode) Efficiency vs. Charge Voltage(CC mode)
97 91.8
L=

96 /A\ 916 /

—_ I~ N —_

o 95 o

3\; \ 3\; 91.4 /

2 o4 N e

'g \ % 91.2

£ 93 =

L L

‘\
92 91.0

o1 90.8
0.2 0.6 1 1.4 1.8 2.2 27 3.9 4.2
BAT Current (A) BAT V
Adapter Insert %} t Soft Start
CH1:V\y CH2:V x CH4:l_ (BAT=3.5V) CH4:1, (BAT—3 5V)

Vin 2V/div

<
—

I 1A/div
@

' 80 B Vi BVAdiv
ol Vix . 5vidiv

Time (200ms/div) o Time (2ms/div)
CV Mode Steady State CC Mode Steady State
CHI:Viy CH2: 3:BAT CH4:l, CH1:Viy CH2:Vix CH3:BAT CH4:l,

Vin 2V/div

A

AALALALLL /\//1/\/\//1//\.
AN AARANARAARALE Vear  2Vidiv

’\n I 05A/iv A

9\5W3J;r1ﬂrmwﬂrﬂ g

Vix  5Vidiv
Time (4ps/div) Time (4ps/div)

3]

=)
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Boost To Buck Transition
CH1:Viy CH2:Vix CH3:Vear CH4:lL

Vin 2V/div

Vpar 2V/div

Time (200ms/div)

Press Key To Enable Boost
CH1:Vkey CH2:Vix CH3:Vgys CH4:lL

Vikey  2V/div

Time (400ms/div) 0

Boost Mode Steady State
CH2:Vix CH3:A Hd:ly (Isys=0.05A)

AVsys  50mV/div

I 1A/div

Time (10ps/div)

Efficiency (%)

Efficiency vs. Discharge Current

98
96 // ?\\
o a /\\\\\
N7 \ ~{
92 ~
= BAT=3V \ =N
or — BAT=3.7V \
sg| = BAT=4.2v \/T\
86o 05 1 15, 2 25 3

Lo rt To Enable Boost

@. + CH2:Vix

CH3:Vsys CH4:1

Vear 2Vidiv

Vsvs 2V/div

1A/div

Time (400ms/div)

Boost Mode

Steady State

CH2:Vix CH3:AVsys CH4:l (Isys=2A)

AVsys | 50mV/di

)

AVVAVAVWAN

Lo ‘1A/div‘“ - o ‘
| ‘ I
Vix | 5Vidiv
B
Time (4us/div)

AN_SY6918 Rev.0.1
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Boost Light Load Auto Shutdown
CH1:Vear CH2:Vix CH3:Vsys CH4:Ii(Isys=50mA)

X 5V/div

Time (20s/div)

AN SY6918 Rev.0.1 Silergy Corp. Confidential- Prepared for Customer Use Only 12
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Applications Information

SY6918 is a very high integration IC for power bank
application. The application circuits based on this
regulator IC is rather simple. Only filter capacitors
(Cin, Cgar and Cgys), inductor L, NTC resistors R1,
R2 and current setting resistors (Rcug, Rsys) need to
be selected for the targeted applications
specifications.

NTC resistor:

SY6918 monitors battery temperature by measuring
the input voltage and NTC voltage. The controller
triggers the UTP or OTP when the rate K (K=
Vnre/Vear) reaches the threshold of UTP (Kyry) or
OTP (Kor). The temperature sensing network is
showed as below.

Choose R1 and R2 to program the proper UTP and
OTP points.

BAT

SY6918 R1
KEY
(NTC)

RNTC e
’\G
The calculation steps are: os\

1. Define KUT» KUT =65.7~69.7%

2. Define Kor, Kor=29.9~33.

3. Assume the resistance of @battery NTC
thermistor is Ryr at UTP threshold and Ror at
OTP threshold.

4. Calculate R2, &
R = Kor(1 _{KUQUT — Kur(1—= Kor)Ror
Kur-Kor
5. Calculate
Rl—% 1)(R2 + Rorn)
If choo e typical values Kyr =67.7% and
o, then

Ko
% =0.288 Rur —1.288Ror
1=2135(R2 + Ror)
SY6918 accepts various NTC divider circuits. For

below method, R1 and R2 can be calculated by below
equations.

BAT

SY6918
NTC

w
a

RorRur(Kur — Kor)

KOTKUT(RUT-ROT) + RUTKOW
_ R2Rur(1-Kur) %}«

Kur(R2+ Rur)
KUT =67.7% and

If choose the typical
Ko1=31.9%, then gv\

;Q(eapacitor Cin:

SR or X7R ceramic capacitors with greater than
uF capacitance are recommended to handle this

\S ripple current. The voltage rating of the output

capacitor should be higher than 16V.

Qutput capacitor Cgat :

The charger output capacitor is selected to handle the
output ripple noise requirements. This ripple voltage
is related to the capacitance and its equivalent series
resistance (ESR). For the best performance, it is
recommended to use X5R or better grade low ESR
ceramic capacitor. The voltage rating of the output
capacitor should be higher than 10V.

To design a smaller output ripple, greater than 22uF
capacitance is recommended.

Output capacitor Cgys :

The boost output capacitor is selected to handle the
output ripple noise and out load transient
requirements. For the best performance, it is
recommended to use X5R or better grade low ESR
ceramic capacitor. The voltage rating of the output
capacitor should be higher than 10V.

To design a smaller output ripple and better transient
performance, greater than 2pcs of 22uF capacitance
is recommended for lower than 2A SYS current and

AN SY6918 Rev.0.1
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3pcs of 22uF capacitor is recommended for higher
than 2A application.

Inductor L:

There are several considerations in choosing this
inductor.

1) Choose the inductance to provide the desired
ripple current. It is suggested to choose the ripple
current to be about 40% of the average input
current. The Boost inductor current is worse than
the charger mode, so we choose the inductor
based on Boost mode. The inductance is
calculated as:

_( VBar  Vrs =Vaar
Vsrs ) Lsvs (Fsw [40%

Where Fgyy is the switching frequency and I is
the setting charge current.

The SY6918 is quite tolerant of different ripple
current amplitude. Consequently, the final choice
of inductance can be slightly off the calculation
value without significantly impacting the
performance.

Recommend the 2.2uH inductance in SY6918 \S

applications.

be selected to be greater than the peal ctor
current under full load conditions

Vsrs USYS Vaar VBar
Isar > ‘ f
VBar Vsys sw L

2) The saturation current rating of the ind&@st

3) The DCR of the inductor and the core loss at the
switching frequency must be low enough to
achieve the desired efficiency requirement. It is
desirable to choose an inductor with
DCR<10mohm to achieve a good overall
efficiency.

Layout Design:

The layout design of SY6918 regulator i ?y
simple. For the best efficiency and mi m' noise
problems, we should place the following*components
close to the IC: Cp, L, Csys, espe(%ﬂC Vs

1) The loop of main MOSFET; rectifier MOSFFET,
and Cgyg must be as sho ossible.
e hortas

mmTop Layer
Bottom Layer|

Drill

2) It is desirable to maximize the PCB copper area
connecting to GND pin to achieve the best thermal
and noise performance.

3) Cy must be close to pin VIN and GND.

4) The PCB copper area associated with LX pin must
be minimized to avoid the potential noise problem.

5) The small signal component Rcyg, Rsys must be
placed close to IC and must not be adjacent to the LX
net on the PCB layout to avoid the noise problem.

AN_SY6918 Rev.0.1
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QFN3x3-16 Package Outline Drawing

2. 900-3,100
2.50-3.10 — 0450
0275 (Typ) — | | —| |— 0.140-0.280 — 0,300—=0.500
. — 0. Ell"ll I:I"'FJ|--—L|_/.-_I 1 ‘c3uugagl/ r 0,140-0,260
1 |0 -
Y |
2 el o
oJ |
\ i_ ]
u.:_:- _1 }'___ 0.3000Typ? _r 0.200-0,400
|
i T
1 V 0175 Typd I
Top View Q{&ttom View
N\
. 3,300 |
504009  jo4s0)— | |—o0250
o 00000
"\\ | bavs o
O | E
o | | I
Oo 04| ; || _
-3 == f
. Tl | |
0.50-0.90 ﬁ I
S | || |4
. — =—0.300
4 i | N —
AR S g 1880 | 1120 | &
0-005 —1 N\ - 013-0.28 —1' 2
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Notes:

All dimension in MM and exclude mold flash & metal burr
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