S/IERGY

Applications Note:SY5813

Single Stage Buck-Boost PFC Controller

for LED Lighting
Preliminary Soecification

General Description

The SY5813 is a single stage Buck-Boost PFC
controller targeting at LED lighting applicatioris.
drives the Buck-Boost converter in the Quasi-reabna
mode to achieve higher efficiency. It keeps thekBuc
Boost converter in constant on time operation to
achieve high power factor.

Ordering Information

SY5813 (O D)E

Temperature Code
— Package Code

Optional Spec Code
Temperature Range: -40°C to 105°C

Ordering Number

Package typ

e Note

SY5813

SOT23-6

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 a lower conduction loss
Internal high current MOSFET drivers 0.25A
sourcing and 0.5A sinking

Low start up current: 1BA typieal

Reliable short LED and @perLED protection
Power factor >0.90 with-single-stage conversion.
Compact package.. SOT23-6

Applications

LED lighting
Down tight
Tube Tamp
PAR lamp
Bulb

Typical Applications
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Figure 1. Schematic Diagram
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Pinout (top view)

ISEN[T] 6 [T_1DRV

GND [T 2 5 [T 1 VIN

comp[1]3 4 [T12zCs

(SOT23-6)

Top Mark: HQ for SY5813(device code: HQx=year code, y=week code, z= lot number code)

Pin Name

Pin numbe

Pin Description

ISEN

Current sense pin. Connect this pin to the soufdhe switch, Connec|
the sense resistor across the source of the saridithe GNB.pin.

(current sense resisteg:ms:kh, k=0.167)
OouT

t

GND

Ground pin

COMP

Loop compensation pin. Connect a RC netwerk adtissin and ground
to stabilize the control loop.

ZCS

Inductor current zero-crossing dete€tion pin. Tipis receives the
auxiliary winding voltage by a resister divider addtects the inductg
current zero crossing point. Fhis pin also providesr voltage protectio
and line regulation modification function simultasly. If the voltage or
this pin is above/ s ova the IC Would enter over voltage protection mo
Good line regulation cah/he achieved by adjustiegupper resistor of th
divider.

VIN

Power supply pinf\This pin also provides outputroveltage protection
along with ZCS\pin;

DRV

Gate driver,pin..Connect this pin to the gafttMOSFET.

AN_SY5813 Rev. 0.1
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Absolute Maximum Ratingsote 1)

VIN, DRV -0.3v~19V
Supply Currentyy 30mA
ISEN, COMP ----- 3.6V
Power Dissipation, @ Al= 25°C SOT23-6 0.6W
Package Thermal Resistance (Note 2)

SOT23-69;4 170C/IW

SOT23-69;¢ 130°C/IW
Temperature Range -45°C to 150°C
Lead Temperature (Soldering, 10 sec.) 260°C

Storage Temperature Range

-65°C to 150°C

Recommended Operating Conditionguote 3)

VIN, DRV

8Vv~15.4Vv
-40°C to 125°C

Junction Temperature Range
Ambient Temperature Range

-40°C to 105°C

Block Diagram

COMP VIN
T f
ISEN[J—9—> UVIOL
L Io Estimator Gm PWM &BIAS Vrer
> o—+ Logic {] bRV
VRer r_—) &
Driver
{ GND
+
A
0.5 VO—P~
7CS [3 > Valley Detect
OVP

Figure2. Block Diagram
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Electrical Characteristics

(Vv =12V (Note 3), | = 25°C unless otherwise specified)

Parameter | Symbol | Test Conditions | Mih Typ | de Uit
Power Supply Section
Input voltage range Wn 8 154 V
VIN turn-on threshold Vin.on 17.6 V
VIN turn-off threshold \)IN.OFF 6.0 7.9 V
VIN OVP voltage \in.ove Vyin.ont+0.85 \
Start up Current Sh Vyin<Vvinore 15 LA
Operating Current vin C_=100pF,f=15kHz 1 mA
Shunt current in OVP mode vil.ovp Vvin>Vvin ove 1.6 2 2.5 mA
Error Amplifier Section
Internal reference voltage | RYE | | 0.294 | 03 | 0.306 | Vv
Current Sense Section
Current limit reference voltagé V isENMAX | | | 0.5 | | \
ZCS pin Section
ZCS Thnr eC')S\éCF:I c\j/oltage Vacs o 142 Vv
Gate Driver Section
Gate driver voltage Yate Vvin V
Maximum source current sburce 0.25 A
Minimum sink current dink 0.5 A
Max ON Time TonmAx Veouwr=L.5V 24 us
Min ON Time TonMIN 400 ns
Max OFF Time Bre MAX 39 Us
Min OFF Time TorEmin 2 Us
Maximum switching frequency fmax 120 kHz
Thermal Section
Thermal Shutdown Teo 150 o
Temperature

Note 1 Stresses beyond the “Absallte Maximum Ratingsy nause permanent damage to the device. These are

stress ratings only. Functional opération of théaeat these or any other conditions beyond tidieated in the

operational sections of the"Specification is nqtlied. Exposure to absolute maximum rating condgitor

extended periods may affect device reliability.

Note 2 6,, is measured in the natural convection a=T25°C on a low effective single layer thermal doctivity

test board of JEDEC 51-3 thermal measurement standlast condition: Device mounted on 2" x 2" FRubstrate

PCB, 20z copper; with minimum recommended pad prager and thermal vias to bottom layer grounchgla

Note 3\ncrease VIN pin voltage gradually higher thanwén voltage then turn down to 12V.

AN_SY5813 Rev. 0.1
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Operation

The start up resistordr and G, are designed by rules

SY5813 is a constant current Buck-Boost PFC coetrol  below:

targeting at LED lighting applications. )
(a) Preset start-up resistogRmake sure that the current

High power factor is achieved by constant on opemat through Ry is larger thandr and smaller thark_ove
mode, with which the control scheme and the circuit
structure are both simple. Veus <R, < Veus )

IVIN ovP ST
In order to reduce the switching losses and impieive Whére \ius is the BUS line voltage.

performance, Quasi-Resonant switching mode is egpli
which means to turn on the power MOS.FET at voltage(b) Select G to obtain an ideahstart up timer tand
valley; the start up current of SY5813 is ratherabm o ¢ re the output voltage is builtUp at one time.

(15pA typically) to reduce the standby power loss farth v

the maximum switching frequency is clamped to 120kH (B8 -l ) xtgr

to reduce switching losses and improve EMI perforcea C, =—3— (2)
when the converter is operated at light load caorlit Vui_on

SY5813 provides reliable protections such as Short(d) If the G,niS.not big enough to build up the output
Circuit Protection (SCP), Open LED Protection (OLP) voltage at @nestime. Increasg,Cand decreasedR go
Over Temperature Protection (OTP), etc. back to step (@) and redo such design flow unélitteal

start up\procedure is obtained.
SY5813 is available with SOT23-6 package.

Internal pre-charge design for quick start up

Applications Information

After Vyy exceeds Vinon, Vcowp iS pre-charged by an
internal current source. The PWM block won't stert
output PWM signals until ¥owe is over the initial
voltage Vtowmpic Which can be programmed bydp.
Such design is meant to reduce the start up timnestin
Fig.4

Start up

After AC supply or DC BUS is powered on, the cafmaci
Cun across VIN and GND pin is chargedup by BUS
voltage through a start up resistairROnce \y rises up

to Vuin.on, the internal blocks start to,werk.,\ will be
pulled down by internal consumption of IC until thias
supply circuit could supply enough energy to mamta
Vyin above n.orr.

The voltage pre-chargedc¥ve c in start-up procedure
can be programmed by-Ryp

VCOMP_ICZGOomV_?’OQ‘LA xR COMP(S)

The whole start up preeedure is divided into twctisas
shown in Fig.3. g is\the Gy charged up section, and
tsto IS the outputwoltage built-up section. The stat
time tst compeses of stc and &ro, and usually dro is
much smaller thanstc Veors

t
Vuin
Veud 600MVj- — — — — — —
Vunon| — — — — — Svs813 Veowpse |- — — — — — —f
| OMP }
| PWM T '
VuinorFfr — — A — — & — — — — — Reowp |
Rst | GND |
| Coouez
t.;
SY5813 | ¢ fopt)
|
|

|
|
1
VIN Vour |
|
|

J;GND ¥ Fig.4 pre-charge scheme in start up
CV\N -
i |

! Where \tomp.icis the pre-charged voltage of COMP pin.

le— tsrc —>f] tsr0
Fig.3 Start up
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Generally, a big capacitance of-&r is necessary to
achieve high power factor and stabilize the sysleop

The inductor peak currentsd and inductor current

(luF~2uF recommended); The voltage pre-charged indischarge timepts can be detected by the IC, and the

start-up procedure can be programmed byyR On the

effect of the leakage inductor can be compensated b

other hand, larger Rvp can provide larger phase margin internal control schemeglr can be induced finally by

for the control loop; A small ceramic capacitoraidded
to suppress high frequency interruption (10pF~108pF
recommended if necessary)

Shut down

After AC supply or DC BUS is powered off, the energ
stored in the BUS capacitor will be discharged. Wtie
auxiliary winding of Buck-Boost inductor can notpgly
enough energy to VIN pin, W will drop down. Once
Vyn is below \n.orr, the IC will stop working and
Vcomp Will be discharged to zero.

Constant-current control

The switching waveforms are shown in Fig.5.

The output currenty|yr can be represented by,

I t

Where bk is the peak current of the inductosistis the
discharge time of Buck-Boost inductorg tis™\the
switching period.

Ve

S

lour

e

1

tois

ts

Fig.5 switching waveforms

- kl X k2 >(VREF (5)
RS

ouT
Where K is the output current weight coefficient; s
the output modification coefficient;g¢e is the internal
reference voltage; fs the current«sense resistor.

ki, k; and \kee are all internal“eonstant parametegs;r!
can be programmed bygR

kl X k2 >(VREF (6)

I ouT

Rs=

Quasi-Resonant Operation

QR mode operation provides low turn-on switching
losses for Buck-Boost converter.

o

Vs

tos 1

I s
Fig.6 QR mode operation

The voltage across drain and source of the MOSFEET i
reflected by the auxiliary winding of the Buck-Boos
inductor. ZCS pin detects the voltage across thxdiacy
winding by a resistor divider. When the voltageoser
drain and source of the MOSFET is at voltage valibg
MOSFET would be turned on.

Over Voltage Protection (OVP) & Open LED
Protection (OLP)

AN_SY5813Re.0.1
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VIN

Raux

[SVI=N
Naux

SY5813
ZCS

Rzesu []
GND

Fig.7 Bias current is supplied by auxiliary winding

The output voltage is reflected by the auxiliarynding
voltage of the Buck-Boost inductor, and both ZC8 pi
and VIN pin provide over voltage protection functio
When the load is null or large transient happehs, t
output voltage will exceed the rated value. WhepV
exceeds Vinove OF Vzcs exceeds Yesovn the over
voltage protection is triggered and the PWM outyilk
be stopped. Then ) is discharged by an internal
current sourceyyove- ONce i is below Vi orr, the
IC will shut down and be charged again by BUS \g#ta
through start up resistor. If the over voltage dthod still
exists, the system will operate in hiccup mode.

Thus, the turns of the auxiliary windingaly and the
resistor divider is related with the OVP function.

VZCS_OVP: NAUX x RZCSD

VOVP N

)

R ZCSU+ R ZCsD

VVIN_OVP > NAUX (8)
VOVP N

Where \bp is the output ‘ever voltage specification;

Rzcsu and Resp compose, the resistor divider. The turns

ratio of N to Nyyx @nd\the ratio of Rsy to Rycsp could

be induced from equation (7) and (8).

Short Circuit\Protection (SCP)

When«the“output is shorted to ground, the outplthge

is clamped to zero. The voltage of the auxiliaryding

is proportional to the output winding, sq,¥ will drop
down without auxiliary winding supply. Oncey\ is
below W orr the IC will shut down and be charged
again by the BUS voltage through the start up tesi¢f
the short circuit condition still exists, the systewill
operate in hiccup mode.

In order to guarantee SCP function not effected by
voltage spike of auxiliary winding, a filter resistRaux
is needed (1Q typically) shown in Fig.7.

Line requlation modification
The IC provides line regulation modification furgsti to
improve line regulation performance.

Due to the sample delay of ISEN pin and other mdkr
delay, the output current increases with increagnpgit
BUS line voltage. A small compensation voltagésen.c

is added to ISEN pin during ON .time to improve such
performance. ThisAV senc is adjusted by the upper
resistor of the divider connected te ZCS pin.

N

1
AVISEN,C:V BusX KLIJX x——=xK 3(9)

ZCSsU

Where Rcsy isithe upper resistor of the divider; k3 is an
internal constant'as the modification coefficient.

The compensation is mainly related withcR, larger
compensation is achieved with smallerz&. Normally,
Ricsranges from 10QR~10MQ.

Then Rcsp can be selected by,

Vs ove % N

V, N

\Y > A[Lijx X Rcsu>Rycsp(10),
1. Vzcs ove

Vour N aux
And,
Vacs ove % N
V, N
Rocsp 2 v o AIL\JIX X Rycsu(11)
1.Yzes ove
Vove N aux

Where \owp is the output over voltage protection
specification; \bytis the rated output voltage;z&y is
the upper resistor of the divider; N angdyN 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 MOSFET
output power diode is maximized;

AN_SY5813Re.0.1
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VMOSﬁDSfMAX:\/EV acmaxtVour (12)
VD_R_MAX = ﬁVAC_MAX +Vour (13)

Where Vicuax iS maximum input AC RMS voltage;

The system operates in the constant on time mode to
achieve high power factor. The ON time increaseth 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

Vour is the rated output voltage; When the operationtime is maximized. On the other hand, when the tinpu

condition is with minimum input voltage and fulldd,

voltage is at the peak value, the OFF time is medh

the current stress of MOSFET and power diode isThus, the minimum switching frequengfin happens at

maximized.

I MOS_PK_MAXZI L_PK_MAX (14)

IDﬁAVG =lour (15)

Where |.pkmax IS maximum inductor peak current,

which will be introduced later.

Inductor (L)

In Quasi-Resonant mode, each switching period ctgcle
consists of three parts: current rising time durrent
falling time % and qAsi-resonant time st shown in

Fig.8.

Ve

IOUT

&

ts

Fig.8 switching waveforms

the peak value of input voltage with minimum in#A€
RMS voltage and maximum load condition; Meanwhile,
the maximum peak current through MOSFET and the
transformer happens.

Once the minimum frequency._fixis*set, the inductance
of the transformer could be¢induced. The desigw fi®
shown as below:

(a) Preset minimum_frequency.fin

(b) Compute rtelativest t; (t3 is omitted to simplify the
design here)

L 9)

ts=
fS;MIN

t g% (VOUT+V D_F)
5
\/EVACJ\/MN +Vour +VD7F

(17)

(c) Design inductance L

= w (18)
2IDOUT X tS

(d) Compute 4

t,=nx,/LxC,, (19)

Where G, is the parasitic capacitance at drain of
MOSFET.

(e) Compute inductor maximum peak currenbdmax
and RMS current Jrusamax for the transformer
fabrication.

L + L
\/EVA(:_NHN VOUT +V D_F
Lxn

L L
\/4P(§UT x( v + Y +4lxnx Four X 43
+

2R

OUTX[

]

L_PK_MAX —

VourtV,

AC_MIN ouT D_F

L xn
(20)
Wheren is the efficiency; Byr is rated full load power

AN_SY5813Re.0.1 Silergy Corp. ConfidehtRrepared for Customer Use Only 8
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Adjustt, and to t,' and ' considering the effect of t
x L x|2
tg: n L_PK_MAX 1)
4POUT

L xI L_PK_MAX
tj == LI (99
\/EVAC_NHN

1
IL_RMS_MAX = \/% x| L_PK_MAX (23)

t,=ts-t,t5(24)
(f) Compute RMS current kus.max 0of the MOSFET

T
b
!

| =
MOS_RMS_MAX
RS 6t

x| L_PK_MAX (25)

Inductor design (N, Naux)

The design of the inductor is similar with ordind&wyck-
Boost inductor. the parameters below are necessary:

Necessary parameters
Inductance L
inductor maximum current

Inductor maximum RMS current

L-L K-MAX

L-FlZMS-MAX

The design rules are as followed:

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

(b) Preset the maximum magnetic flal
AB=0.22~0.261

(c) Compute inductor turniN

- LxI L_PK_MAX (26)
ABXA,

(e) compute auxiliary turn Nx
V
N r=Nx 1 (27)
ouT

Where \{\ is the working voltage of VIN pin (10V~11V
is recommended).

(f) Select an appropriate wire diameter

With I_rus.max ,» S€lect appropriate wire to make sure the
current density ranges from 4A/mito 10A/mnf,

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

Qutput Capacitor Cout

Preset the output current rippiéous, oyt is induced by

( 2loyr )2_1

IOUT

Anf \ R ep

ouT

(28)

Where byt isAthe“rated output currentiloyr is the
demanded eurrent 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 reeti§hould
be connected to the BUS line capacitor first, thehe
switching circuit.

(b) The ground of the BUS line capacitor, the g
the current sample resistor and the signal grounithe
IC should be connected in a star connection.

(c) The circuit loop of all switching circuit shalbe kept
small.

(d) The wire connected to ISEN and DRV should be as
thick as possible.

(e) The resistor divider is recommended to be mside
the IC.

AN_SY5813Re.0.1
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Design Example

A design example of typical application is showlohestep by step.

#1. Identify design specification

Design Specification

Vac(RMS) 85V~264V \but 24V
IOUT 300mA n 90%
#2. Transformer design (L)

Refer to Power Device Design

Conditions

Vacmin 85V Vac-max 264V
VMOS DS MAX 600V VD,F v
POUT 72W E-MIN lC_)OkHZ
CDrain 100pF

SY5813

(a) the maximum voltage stress of MOSFET

VMOS_DS_MAX:\/EVAC_MAX tVour = \/E x264+24=397.3\

(b)fsmn is preset

s un=50kHz

(c) Compute the switching periogand ON timejtat the peak of input voltage.

ts= ! =2Qus

foMIN

(= tox(VourtVo 9, 20usx (24V+1V)
' \/EVAC_MIN +VOUT+VD_F \/§X85V+24V+1V

3.441s

(d) Compute the inductance L
L= VA2C7MIN xt12 XMy 85V? x 3.44L52 x0.9
2P X\t 2x 7.2\ 2Qs

=267uH
Set
L=300uH

(e) Compute the Quasi-Resonant time t

t,=nx\JL xC,, =n X /300uH x 100pF =544n:

Drain

AN_SY5813Re.0.1 Silergy Corp. ConfidehtRrepared for Customer Use Only 10
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(f) Compute inductor maximum peak curranfdyax

L L L L

2P, X[ + 1 4R [ +
o \/EVAC_NHN (VOUT +V D_F) + \/ > \/EVAC_MIN VOUT +V D_F
Lxn Lxn

r

Adjust switching periodstand ON timejttotgand t; .

t = nxLxl| E_PK_MAX _ 0.9x 30QH x1.583A°
° 4P 4% 7.2W

]2 +HALxn X By yr X 1

=1.583A

I L_PK_MAX —

=23.515

i LxI Lpk max _ 300uH x1.583A _

3.95is
1
\/EVAchIN \/E X 85V

Compute inductor maximum RMS currenkiis-vax

IL_RMS_MAX = \/% x| L_PK_MAX — \/:; x1.583A=0.646A

(g) Compute RMS current kys.max of the MOSFET

[t [ 3.95
IMOSfRMSfMAX = G_tl' x| LiPKfMAX: m x1.583A=0.265A
S .

t,=tg-t;-t,=23.515-3.9u5-0.54415=19is
#3. Select power MOSFET and output power diode

Refer to Power Device Design

Known conditions at this step
VAC-MAX 264V n 90%
Vour 24V Vg 1V

(a) Compute the voltage and the current stress of MEISF

VMOSﬁDSfMAX: \/EV AGFMAX +VourtV D_F

=\ 2% 264V+24V+1V
=3984V

IMOS_PK_MAX:| L_PK_MAX:1'583A
I MOSiRMsfMAXZO'ZGSA
(b) Compute the voltage and the current stress of pdigele

Vo rmax =V2Viac uax HVour =32 X 264V+24V=397.4\

AN_SY5813Re.0.1 Silergy Corp. ConfidehtRrepared for Customer Use Only 11
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I D_PK_MAX — I L_PK_MAX— 1.583A

I D_AVG =l OUT:O'3A

#4. Select the output capacitasz

Refer to Power Device Design

SY5813

Conditions
lour 300mA Alout lout
fac 50Hz Rep 7x1.6Q
The output capacitor is

2l

(Slout vz q ( 2% 0.3A)2_1
VAo 0.3A
T 4nf, R,  4nx50Hzx 7x 1.8
#5. Set VIN pin
Refer to Start up
Conditions
VBuUs-MIN 85Vx 1.414 \bus:Miax 264Vx1.414
IST 1aLA (typ|CaI) VIN—ON 16V (typlcal)
lvin-ovP 2mA (typical) &1 500ms (designed by user)
(a) Rstis preset
RST<vBUS _85Vx1414 o i
le  150A
R > Veus _264Vx14¥40 00
IVIN_OVP 2mA
Set Rt
Rg =250K2% 2=5002
(b) Design Gy
V
(s xty, (BOVXLAA, 5 by «500ms
C - RST _ 500@ :7 O4J,F
VIN .

VVINfON 16V

Set Gy

AN_SY5813Re.0.1
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Cyn =1QuF

#6 Set COMP pin

Refer tolnternal pre-charge design for guick start up

Parameters designed

Rcomp 5100 Vcowmp.ic 600mVv
Ccomp1 2uF Ceompe 0

#7 Set current sense resistor to achieve idealibotprent

Refer toConstant-current control

Known conditions at this step

ki XK 0.167 but 0.3A
VREF 0.3V

The current sense resistor is

K XK, XVper _0.167% 0.3V

RS

IOUT

#9 set ZCS pin

0.3A

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

First identify Rcsy need for line regulation.

Known conditions at this step

Parameters Designed

Rzcsu | 200KQ

Then compute Rsy

Conditions

Vzcs ovp 1.42v Vovp 30V
Vour 24V

Parameters designed

Rscsp | 22.1Q

AN_SY5813Re.0.1
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RZCSD< V 1 X RZCSU = 24\1/ X 200@ = 2663}9
_our 1 -1
N 1.42Vx 2
VZCS_OVPXNi
AUX
1 _ 1 _
Rcsp 2 vV X R,csy ““30v x 200KQ = 20.9KQ
out -1 _S9V 4
N 1.42Vx 2

Vzcsfovp x N
AUX

Rzcspis set to

R,cep=22.112

#10 final result
T

EE13 LED-
€2 | Ri D c3 R3
CBB =~ 1206: 35V =< 1206
Vac 68nF | 250K 220pF 100K
85V~264V T 22nF 24
—._120 D2 LED+
> W oK MUR460
D3 R4 _L
c5
RS Rsim 1206155
0603 10
& T 200K 10pF
1 | oo
R6 SY5813 = 0:”35 H a
0603
22'1K§ ISEN_ DRV M\ | I':TO-251
A R9 4N60
1 0603
— - CcoMP zCS|— 100K
% 7 R10
0603 §1206
5160 0.167
C
Ioeos
— 2uF -_—

Figure 9. Application circuit
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SOT23-6 Package outline & PCB layout design

1.90

- 2.80-3.10—————

2.40

“7 1.50-1.70 — o=

A N S S

‘k 0.95 »‘ 0.60 —1 ls— 0.30-0.50
Recommended Pad Layout

~— 1.00 —

- 270-3.00—— ™

Y
—

1.0-13

‘<—>
0.95TYP

|-—— 0.25 REF
el ——————
— ! ——— 0.01-0.1

J—

0.3-0.6

»‘ rﬁ 0.1-0.15

— -~

!

190 TYP

Notes: All dimensions are in millimeters.
All dimensions don't include mold flash & metéburr.

AN_SY5813Re.0.1 Silergy Corp. ConfidehtRrepared for Customer Use Only 15



S

S/IERGY

SY5813

Taping & Reel Specification

1. Taping orientation

SOT23-6

7.7/8.3

3o 1.45/1.55
h O @ O
(L f Iy L Il AR
[ ] [ ] ® ®
Jgutb ot udt ) ULeN

Feeding direction—>

2. Carrier Tape & Reel specification for packages

v Reel
L (] Width
Reel .
Size ]
Tape : .
Package : Pocket Reel size Reel Trailer Leader length | Qty per
width . .
types (mm) pitch(mm) (Inch) width(mm) | length(mm) (mm) reel
SOT236 8 4 7" 8.4 280 160 3000
3. “Others: NA

AN_SY5813Re.0.1
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