S/IERGY

Application Notes:SY5814A1

Single Stage Buck PFC Controller
For LED Lighting
Preliminary datasheet

General Description

The SY5814A1 is a single stage Buck PFC controller
targeting at LED lighting applications. It driveset
Buck converter in the quasi-resonant mode to aehiev
higher efficiency. It keeps the Buck converter in
constant on time operation to achieve high powetofa

Ordering Information

SY5814 O(O0O)0

Temperature Code
Package Code
Optional Spec Code

Features

Valley turn-on of the MOSFET to achieve low

switching losses

» 0.3V current sense reference,voltage leads to a
lower sense resistance thus & lower conduction loss

* Internal high current MOSFET driver: 0.25A
sourcing and 0.5A sinking

* Low start up current: 1B typical

* Reliable shortyCED and Open LED protection

» Power factor/>0790 with single-stage conversion.

» Compact package: SOT23-6

Temperature Range: -40°C to 105°C App”C&tiOﬂS
Ordering Number Package type Note
SY5814A1ABC SOT23-6 s, LED lighting
+;* Down light
e Tube lamp
* PAR Ilamp
» Bulb lamp
Typical Applications
Efficiency vs. Input Voltage (Vac)
J. DC Output o3
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Figure 1. Schematic Diagram SO8

Input Voltage (Vac)

Figw2. Efficiency vs Input Voltage
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Pinout (top view)

ISEN| 1 6 | DRV

GND| 2 5| VIN

comp| 3 4]zcs
(SOT-23)

Top Mark:MH xyz for SY5814A1ABC(device codeMH , x=year code’ y=week code, z= ot number code)

Pin Name

Pin Numbe

Pin Description

ISEN

Current sense pin. Connect this pin‘ttosthe souftieeoswitch. Connec
the sense resistor across the source of the satetithe GND pin.

, W
(current sense resstegﬂozgxﬁ)

R

t

GND

Ground pin

COMP

Loop compensationgpin,Connect a RC network adiasin and
ground to stabilize the control loop.

ZCS

Inductor current,zero-crossing detection pin. Tirsreceives the
auxiliary winding voltage by a resister divider asetects the inductor
current zero,crossing point. This pin also providesr voltage
protection,and line regulation modification functisimultaneously. If
thevoltage on this pin is aboved ove the IC would enter over
voltage protection mode. Good line regulation carathieved by
adjusting the upper resistor of the divider.

VIN

Power supply pin. This pin also provides outputrox@tage protection
along with ZCS pin.

DRV

Gate drive pin. Connect this pin to the get®MOSFET.
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Absolute Maximum Ratings(Note 1)
VIN, DRV -0.3v~19Vv
Supply Currentyy 30mA
ZCS -0.3V to VIN+0.3V
ISEN, COMP -0.3Vto 3.6V
Power Dissipation, @ TA = 25°C SOT23-6 0.6W
Package Thermal Resistance (Note 2)
SOT23-69;a 170°C/W
SOT23-69;¢ 130°C/W
Maximum Junction Temperature 125°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range

Recommended Operating Conditions (Note 3)
VIN, DRV

Junction Temperature Range

Ambient Temperature Range

Block Diagram

COMP VIN
T T
apins [ Veer
ISENL]
v Gm PWM
REFO t — »| Logic
&
Driver
+
A
0.75vo—1—
L Valley
PACSAM, - Detector
OVP

-65°C to 150°C

8Vv~15.4Vv
-40°C to 125°C
-40°C to 105°C

DRV

GND
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Electrical Characteristics
(Vin =12V (Note 3), k = 25°C unless otherwise specified)

Parameter | Symbol | Test Conditions | Mih Typ | Meix Uit
Power Supply Section
Input voltage range W 8 15.4 V
VIN turn-on threshold VinoN 14.0 15.7 17.6 \
VIN turn-off threshold )i OFE 6.0 7.0. 7.9 \%
VIN OVP voltage (i ove 15.5 175 19 \Y;
Start up Current sk Vyin<Vvin oFF 15 HA
Operating Current vin C_=100pF,f=15kHz 1 mA
Shunt current in OVP mode vil.ove Vyin>Vvin ove 1.6 2 2.5 mA
Error Amplifier Section
Internal reference voltage | RYE | | 0.294 | 0.3 | 0.306 | \
Current Sense Section
Current limit reference voltagé V |SEN.MAX | | 0.72 | 0.77 | 0.82 | \%
ZCS pin Section
ZCS ﬁrrec;\;slgonage Vzcs.ovp 1.41 1.48 155 Vv
Gate Driver Section
Gate driver voltage Yate Vvin Vv
Maximum source current sburce 0.25 A
Minimum sink current dink 0.5 A
Max ON Time TonMAX Vcouw—=1.5V 16 us
Min ON Time Ton.MIN 400 ns
Max OFF Time Brf Max 69 Us
Min OFF Time ke N 2 Us
Maximum switching frequency fmax 200 kHz
Thermal Section
Thermal Shutdown
Temperature Tso 150 C

Note 1 Stresses beyond the “Absolute Maximum Ratingsy nsuse permanent damage to the device. These are
stress ratings‘only. Functional operation of tha@akeat these or any other conditions beyond thudieated in the
operationaksections of the specification is ngblied. Exposure to absolute maximum rating condgior

extended periods may affect device reliability.

Note\2 0,4 is measured in the natural convection a=T25°C on a low effective single layer thermal doctivity
testboard of JEDEC 51-3 thermal measurement stdn@last condition: Device mounted on 2” x 2” FRubstrate
RCB, 20z copper, with minimum recommended pad prager and thermal vias to bottom layer grounchgla

Note 3 Increase VIN pin voltage gradually higher thany\én voltage then turn down to 12V.
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Operation

SY5814A1 is a constant current Buck PFC controller Veus Vo
targeting at LED lighting applications. s

VuinoFFF — — & — —

High power factor is achieved by constant on-time Rer D :
. . . |
operation mode, with which the control scheme &med t Vour |
|

|

! . i SY5814A
circuit structure are both simple. VN

In order to reduce the switching losses and improve "
EMI performance, Quasi-Resonant switching mode is :L [P — T
applied, which means to turn on the power MOSFET at Eig73 Start up
valley of drain voltage; the start up current of

SYS5814A1 is rather small (15uA typically) to reduce The start up fesistordrand Gy are designed by rules
the standby power loss further; the maximum switghi  pejow:

frequency is clamped to 200kHz to reduce switching

losses and improve EMI performance when the ) Rresefstart-up resistorsR make sure that the

. . . lVIN_OVP
SY5814A1 provides reliable protections such as Shor

Circuit Protection (SCP), Open LED Protection (OLP)\* \, V
Over Temperature Protection (OTP), etc. —BE <R <22 (1)
I\/lNiOVP I ST

SY5814A1 is available with SOT-23package. Where \gys is the BUS line voltage.

(b) Select Gy to obtain an ideal start up timgr tand
ensure the output voltage is built up without aeoth

Applications Information

startup.
Start up V
( RBUS 'IST) ><tsT
After AC supply or DC'BUS is powered on, the Cun = S\T/ )
VIN_ON

capacitor G across.VIINyand GND pin is charged up
by BUS voltage through a start up resistes.FOnce
Vyin fises up to Vinon, the internal blocks start to
work. Vi Wil “"be pulled down by internal
consumptien“of IC until the bias supply circuit twbu
supply’enough energy to maintairyy above \n.orr

The\whole start up procedure is divided into two -
sections shown in Fig.3st is the Gu charged up  ATter Vv exceeds Vivon, Veowr iS pre-charged by an

dection, andgho is the output voltage built-up section. INternal current source. The PWM block won't start

The’start up timest composes Ofstc and o, and ~ Output PWM signals until ¥owe is over the initial

usually trois much smaller tharc. voltage \eowp,c Which can be programmed by.&ie.
Such design is meant to reduce the start up tiraersh
in Fig.4.

(c) If the G,y is not big enough to build up the output
voltage at one time. Increasg,¢and decreasesi go
back to step (a) and redo such design flow ungl th
ideal start up procedure is obtained.

Internal pre-charge design for quick start up

The voltage pre-chargedcMve (cin start-up procedure
can be programmed byBup

VCOMP_lc:600mV'SOQJ-A xR COMP(3)
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600mV|- — — — — — —
SY5814A v
cowpicf— — — — — — —|
comp }
———— Pwn [l '
Reowe |
|
Ceourz
(opt) —[

Coowet

- Fig.4 pre-charge scheme in start up

Where \eowmp.icis the pre-charged voltage of COMP pin.
Vigin

Generally, a big capacitance of&mr is necessary to

achieve high power factor and stabilize the syskeop ]

(luF~2uF recommended); The voltage pre-charged in Fig.5 switching waveforms

start-up procedure can be programmed byr On the

other hand, larger &wvp can provide larger phase margin

for the control loop; A small ceramic capacitafoises iS Sourceﬁ]—L>

added to filter out high frequency noise (10pF~1@p

recommended if necessary)

t
EFF
[ XRgx

ts

Shut down 2CS I::l | iy

After AC supply or DC BUS is powered‘off, the energ Vrer -
stored in the BUS capacitor will beldischarged. Wtie
auxiliary winding of Buck transfermer can not suppl
enough energy to VIN pin, 3 Will drop down. Once
Vyn is below V.o, the NCh will stop working and
Vcomp Will be discharged, to zero.

Fig.6 Output current detection diagram

Finally, the output currenti;r can represented by
VREF

I 1= 6
constant-current contrgl ot Rsxz( )
The switching waveforms are shown in Fig.5. Thepatut
current byrcambe represented by, Where \kee is the internal reference voltageg R the
_ oy (Toep current sense resistor.
IOUT__X_ (4)

S
Wheére by is the peak current of the inductogis the ~ Vrer IS internal constant parametersoud can be
egffective time of inductor current rising and fati t is programmed by R

the switching period.
Ik and tee can be detected by Source and ZCS pin, ° lour X2

which is shown in Fig.6. These singals are prockssel  Oyasi-Resonant Operation

applied to the negative input of the gain modulator QR mode operation provides low turn-on switching
static state, the positive and negative inputseguel. losses for Buck converter.

t
Veer=! s XR sx% ®)
s
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VZCS_OVP - NAUX x chso (8)
Vovp N R zcsu'*'R ZCsD

Viaux

V\/IN70VP > NAUX (9)
VOVP N

Where \byp is the output over voltage specification;N
and Nyyx are the turns of ‘main winding and auxiliary
| | - | winding separately. Rsyand.Rcsp compose the resistor
; s divider.
Fig.7 QR mode operation The turns ratio of N't0 Nix and the ratio of Rsy to
Rzcsp could be induced from equation (8) and (9).
The voltage across drain and source of the MOSFET i
reflected by the auxiliary winding of the Buck Short Circuit'Protection (SCP)
transformer. ZCS pin detects the voltage across thenhen the eutput is shorted, the output voltagdamped
auxiliary winding by a resistor divider. When theltage  to_zero../The voltage of the auxiliary winding is
across drain and source of the MOSFET is at voltagepreportional to the output winding, soy\N will drop
valley, the MOSFET would be turned on. down without auxiliary winding supply. Oncey) is
below W orr the IC will shut down and be charged
Over Voltage Protection (OVP) & Open LEDs (J*again by the BUS voltage through the start up tesisf
Protection (OLP) the short circuit condition still exists, the systewill
operate in hiccup mode.

VIN
b . In order to guarantee SCP function not effected by
N voltage spike of auxiliary winding, a filter resistRayx
R[ is needed (1Q typically) shown in Fig.8.
- SY5814A
zes Line regulation modification
Roceo [] The IC provides line regulation modification furti to
improve line regulation performance.
) Fig.8 OVP&OLP Due to the sample delay of ISEN pin and other mdkr

delay, the output current increases with increagipgit
The output voltagé is reflected by the auxiliannding ~ BUS line voltage. A small compensation voltagéisen-c
voltage of the, Buck transformer, and both ZCS pid a is added to ISEN pin during ON time to improve such
VIN pirprevide over voltage protection function.hah  performance. ThisAVisen.c is adjusted by the upper
the load_is null or large transient happens, thgputu  resistor of the divider connected to ZCS pin.
voltage will exceed the rated value. WhepyVexceeds
Vymove OF Vzcs exceeds Ycsovn the over voltage AV =V, -V gxhxixk (10)
protéction is triggered and the IC will discharggyby ISENC AT BUS T ou N Ry
an internal current sourcgu ove. ONnce ) is below
Vvinorr the IC will shut down and be charged again by Where Rcsy is the upper resistor of the divider; ik an
BUS voltage through start up resistor. If the ovelitage  internal constant as the modification coefficient.
condition still exists, the system will operate hiccup
mode. The compensation is mainly related with RZCSU, éarg
compensation is achieved with smaller RZCSU.
Thus, the turns of the auxiliary windingalx and the  Normally, RZCS ranges from 100k 1MQ.
resistor divider is related with the OVP function.
Then Rcsp can be selected by,
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waveforms are shown in Fig.9, wheffeand 6, are the
Vies ove N time that input voltage is equal to output voltage.
V N
VOUT AK]X XRcsu>Racsp(11), In Quasi-Resonant mode, each switching period dle
1-Z8OP T consists of three parts: current rising time durrent
Vour  Naux falling time t and quasi-resonant timgshown in Fig.10.
And, ’7 j
VZCSfOVP x N Vgate
RZCSD 2 VOVP N X X RZCSU(lz)
VZCS ovP N
1-—"=—"x
VOVP N AUX

Where \ovwpe is the output over voltage protection
specification; \4yris the rated output voltage;z&y is
the upper resistor of the divider;ahd Nyx are the turns
of main winding and auxiliary winding separately.

Power Device Design

MOSFET and Diode

When the operation condition is with maximum/input
voltage and full load, the voltage stress of MOSE®T
output power diode is maximized,;

Vios_ps_max= \/EV AC_MAX (13)
VD_R_MAX = \/EVAC_MAX (14)

Where Vic max IS maximumiinput’ AC RMS voltage.
When the operation condition is with minimum input
voltage and full load, the)current stress of MOSHEH
power diode is maximized.

Inductor (L)
VIN

Vo

IIN

Fig.9 input waveforms

The power is transferred from AC input to outputyon
when the input voltage is larger than output vatag
Buck converter. The input voltage and inductor entr

VDrain

Fig.10 switching waveforms

The system operates in the constant on time mode to
achieve high power factor. The ON time increases wi
the input AC RMS voltage decreasing and the load
increasing. When the operation condition is with
minimum input AC RMS voltage and full load, the ON
time is maximized. On the other hand, when the tinpu
voltage is at the peak value, the OFF time is mi&enh
Thus, the minimum switching frequengyin happens at
the peak value of input voltage with minimum in#\¢€
RMS voltage and maximum load condition; Meanwhile,
the maximum peak current through MOSFET and the
transformer happens.

Once the minimum frequency.fn is set, the inductance
of the transformer could be Calculated. The defign
is shown as below:

(a) Preset minimum frequency.fin
(b) Compute relativest t;

L 15

ts=

S_MIN
_ 15X (Vour +Vor)

b= (\/EVAC_NHN +VDF) (16)
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t,=ts-t, (17)
Where \bris the forward voltage of the diode

(c) Design inductance L
. V,
6, = arcsin—2" )xlx 1
mo2xf,.

(18

AC_MIN

6,=—2 -4 (19
2% 1,

L= nX fae XVour Xt x
Pour (20)

cos(27f,. x6 » cos(Zf,. %6, )
[\/EVACJNN x = ;”f pe——2 = Vour (62 - 91)]
AC

Wheren is the efficiency; Byr is rated full load power

(d) compute inductor maximum peak currenidvax -

_ (\/EVAciMIN -

| =
L_PK _MAX
- L

VOUT) ><tl (21)
Where | prmax 1S maximum inductor peak currents;

(e) compute RMS current of the inductor

I rws_wax IS Inductor RMS current.of whole AC period

2 4'\/—2\//3\(:_MIN ><VOUT

t \/ 2
S Y +/
L_RMS_MAX \/:—3 L AC_MIN ouT T

(22)
(f) compute RMS current of the MOSFET

I — L xh V 24y 2. 4\/_2\/AC_MIN *Vour
L_RMS_MAX ~— 3 L\ Ac min out T
S

(23)

Inductor design (N, Naux)
the parameters below are necessary:

Necessary parameters
Inductance L
inductor maximum current

| L_PK_MAX

inductor maximum RMS current, | ms-max

The design rules are as followed:

(a) Select the magnetic core style, identify the difec
area A

(b) Preset the maximum magnetic flnB
AB=0.22~0.261
(c) Compute primary turn N

N= LMAXéL;(F::MAX (24)

(d) compute auxiliaky turn Nx

V.
N oy =N XV (25
AUX . ( )

ouT

Whetre W is the working voltage of VIN pin (10V~11V
is'recommended).

(e) Select an appropriate wire diameter withs.max
select appropriate wire to make sure the currensitde
ranges from 4A/mfto 10A/mnf.

() If the winding area of the core and bobbin is not
enough, reselect the core style, ggapand redesign the
transformer until the ideal transformer is achieved

Output capacitor Cout
Preset the output current rippiéour, Cout is induced by

2oyt y2
(AIOUT) *
== (26)

ouT —
Anf \ R ep

Where byt is the rated output currentiloyr is the
demanded current ripplexd is the input AC supply
frequency; Rep is the equivalent series resistor of the
LED load.

Layout

(a) To achieve better EMI performance and reduce li
frequency ripples, the output of the bridge reetihould
be connected to the BUS line capacitor first, thethe
switching circuit.
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(b) The circuit loop of all switching circuit shalbe kept  (d) bias supply trace should be connected to tlas bi
small. supply capacitor first instead of GND pin. The bias

supply capacitor should be put beside the IC.
(c) The connection of ground is recommended as:

(e) Loop of‘Source pin — current sample resistor — GND
20000 - .
pin’ should be kept as small as possible.
®
Ground® :ground of BUS line capacitor () The resistor divider cohnected to ZCS pin is
Ground®: ground of bias supply capacitor and GND pin recommended to be put beside the IC.
Ground®): ground node of auxiliary winding

Ground@: ground of signal trace except GND pin (9) The control circuitissrecommended to be putsiole
Ground®: ground node of current sample resistor. the power circuit loop,

DC Output

v
F1 ] R1= D2 C4== R6 3

—_— C1 = .
"
D3 R5 *
N AMA VYV %

wy
AC Input TR1
4@ G2
D
L

C)
®

R7
AMA
Wy

Q1

TIFT

R8 E

A
W

Pl
©

SY5814A1
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Design Example
A design example of typical application is showlolestep by step.

#1. Identify design specification

Design Specification

Vac(RMS) 176V~264V bur 24V

lout 300mA n 92%

#2.Inductor design (L)

Refer to Power Device Design

Conditions
VAC,MIN 176V Vac-max 264V
Pout 7.2W fS-MIN 55kHz

(a)fs min is preset
fs un=46kHz
(b) Compute the switching periogand ON time tatthe'peak of input voltage.

t=— =174

S_MIN

_ teX(Vour +Vor) _ 21.74usc (24F Y )

= 2.17us
D2V Vo) V22078V V)
t,=to-t, = 21.7415-2.171s 7405 Tis
(c) Compute the inductarnce L
g, = arcsinf Vour )><1>< L. arcsing el 3{—1x 1. 3.074 16s
NP 2 S J2x176V ~ 1 2x50Hz
1 1

-3.074x 10*s= 9.698 10s

27 2xfp ' 2x5(HZ

R N fac XVour Xty «

I:)OUT

cos(xmrx f,.x8 » cos(Xmx f,. x4, )

[\/EVACJ\/HN X = 2><1r[>< f 2 _VouT(gz _‘91)]
AC

_0.92x 5(Hzx 2% x 2.1 $

7.2W
[V2 x176Vx OS2 S0izx 3.074 1:5)(350:05@ B2x 9.603730 _Ju (9.60% 10°s- 3.074 10s]

T z

=451uH
(d) compute inductor maximum peak curranfdmax -
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_ (\/EVAciMIN ~Vour) Xty _ (2x176- 24 2171 s
I e _max= L = 2511 =1.082A

Where | pxmax IS maximum inductor peak current ;
() compute RMS of the inductor currepkls-max

| _ t, V 24y 2- 4\/5\/AC7MIN ><vouT
L_RMS_MAX — AC_MIN out

3x L T
_217s \/176/2+ a2 A 2x 178 x 24
J3x451uH m
=0.43A

#3. Select power MOSFET and power diode

Refer to Power Device Design

Known conditions at this step

V ac-max 264V n 92%

Vour 24V

Compute the voltage and the current stress 0f MASFE

| = t_l xh\/\/ 24\ 2N 4\/—2\/AC_M|N >(VouT
L_RMS_MAX ~ 4 , 3 L\ Ac_min our
S

T
_ [21ms 2'1l’sx\/17a/2+24/2— 4 x 176x 24
3x21.74us  45LH 7
=0.136A

#4. Select thedoutput capacitas s

Refer to"Pewer Device Design

Conditions
IOUT 300mA Alou'r O-3IOUT
fAC 50Hz Rep 7% 1.6Q

The output capacitor is
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( 2|OUT )2_1

Al gy
ouT —
Anf, R e

( 2x0.3A |,

e i !
_ 0.5x 0.3A

4 x50Hzx 7x 1.@
=55QuF

#6. Set VIN pin

Refer to Start up

Conditions

Veus-min 176Vx1.414 MVBus-max 264Vx1.414

Ist 15uA (typical) Vin-oN 16V (typical)

lvin-ovp 2mA (typical) Er 500ms (designed by user)

(a) Rstis preset

Vgus _176Vx1.414

Rgr < =16.59M2 ,
s 150A
V .
Ry, >—Veus _264Vx1 414:186.7@
lvin_ove 2mA
Set Ryt

Ry, =470k x 2=950k

(b) Design Gy

( VBUS
R

C — ST
VAN V

VIN_ON

(L78V>* 1414, 5 A x500ms

_' 950Kk}
16V

'IST) xtST

=7.724F

Set Gun

CVIN zlqu
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#7 Set COMP pin

Refer tolnternal pre-charge design for quick start up

Parameters designed

Rcomp 5000 Vcowmp.ic 600mVv

Ccowmps 2uF Cecomp2 0

#8 Set current sense resistor to achieve idealibatprent

Refer toconstant-current control

Known conditions at this step

Vrer | 0.3V | lour [.0.3A

The current sense resistor is

o Ve - 03
2xly,; 2x0.3A

#9 set ZCS pin

Refer toLine requlation modification andOvet. Voltage Protection (OVP) & Open Loop Protectim (OLP)

First identify Rcsy need for line regulation:

Known conditions at this step

Parameters Designed

Rzcsu | 200kQ | kg | 68
Then compute Rsp

Conditions

VZCS OVP 142V Vovp 35V
Vour 24V

Parameters_ designed

RZCSU ZOOIQ

N 100 Naux 45

Vzcsfovp < N

V N
Rzcsp< v ot AKIX X Rycsu

1. ZCSOVP

VOUT N AUX

1.42V 100

__2av 45
" 142V 100" 200K

24V 45
=30.%Q
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Vzcsfovpx N
RZCSD 2 VOVP N AX X RZCSU
1- Vzcs_ovp x N
VOVP N AUX
1.42Vx 100
_ 35V 45
= —1.42v_100" 200K
1- X——
35V 45
=19.8k2
Rzcspis set to
R,csp=22.110
#10 final result
DB10S L1

Output
24V/0.3A

R3 *m
470K
F1 51k | D2 Cl=R2g
- C3¥ . R6 MUR460) 220pF | 100K[
4TnF 470K * i
VYV
Vac L TR1 ni
176V~264V ——cxi1 < 0.45mH
0.022pF =3
R103
200K3
[
R I E o
20 L 1] aneo
R5 3
10K
2'3112K . Rﬁ{: R19
' C2 SY5814A1 =
NG
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C’ SY5814A1

S/IERGY

SOT23-6 Package outline & PCB layout design

1.90

[——————— 2.80-3.10—— =

2.40

“7 1.50-1.70 — o=

SN N Y S

‘F 0.95 4‘ 0.60 —1 l—e— 0.30-0.50
Recommended Pad Layout

. 270-3.00—— ™

~— 1.00 —

)
—

1.0-13

‘<—>
0.95TYP

\-t—— 0.25 REF
l——————
— ! ——— 0.01-0.1

»‘ rﬁ 0.1-0.15
]
|

—— |

0.3-0.6 190 TYP

Notes: All dimensions are in millimeters.
All dimensions don’t include mold flash & metdburr.
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C’ SY5814A1

S/IERGY

Taping & Reel Specification
1. Taping orientation

SOT23-6
“*3.9/4.1‘“ 1.45/1.55
o M O[O oo o0 O8N 0O
[ [ ) ® @ ®
agapaginagapaginagapains egainagagn

Feeding directiong=*>

2. Carrier Tape & Reel specification for,packages

—» |e Reel
I Width
Reel - -
Size ]
Tape : .
Package width Pocket Reel size Reel Trailer Leader length | Qty per
types (mm) pitch(mm) (Inch) width(mm) | length(mm) (mm) reel
SOT23-6 8 4 7" 8.4 280 160 3000
3. Others: NA
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