SP6878

Quasi-Resonant PWM Controller

DESCRIPTION APPLICATIONS

The SP6878 is a low cost, quasi-resonant flypack e  AC/DC Switching Power Adaptor
controller where the maximum frequency is below e  Set-top Box Power Supply
100KHz. The internal valley detector ensures the e  Open-Frame Switching Power Supply
converter operates at quasi-resonant operation over

wide range of line voltage. To reduce the standby

power loss and increase the efficiency at lightlj@a

proprietary burst mode design is applied. It would

provide the users a superior AC/DC power

application of higher efficiency, low external

component counts, and lower cost solution for

applications.

The SP6878 features more protections or functions

for the following characteristics: over voltage

protection (OVE, over temperature protection

(OTP); over load protection (OLP).

SP6878 is available by SOP-8/ DIP-8P packages.

FEATURES PIN CONFIGURATION

e High-Voltage BCD Process SOP-8/DIP-8

e Under Voltage Lockout (UVLO)

° Quasi-Resonant Control OT DEM VCC GATE
e Internal 4ms Soft Start -
e  Over Temperature Latch Shutdown [ | ’—| [ | |
e  OLP (Over Load Protection) a7 & 5
e OVP (Over Voltage Protection) on Vcc Pin -

e 100KHz Maximum Frequency D}

e  800mA Driving Capability \ , . \
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SP6878
Quasi-Resonant PWM Controller

TYPICAL APPLCATION CIRCUIT FOR HIGH EFFICIENCY SMPS
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PIN DESCRIPTION
Symbol Description
FR | Set the internal frequency and timer.
B Voltage feedback. It provides feedback to the maePWM comparator to control the duty
cycle.
CS Current sense.
GND | Ground

GATE | Gate driver output to drive the external MKES.
Vcc | Supply voltage for the IC
DEM |Core reset detection and OVP.
OT | Over Temperature Protection by connectionutjnca NTC resistor to GND.
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SP6878
Quasi-Resonant PWM Controller

BLOCK DIAGRAM
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ORDERING INFORMATION
Part Number Package Part Marking
SP6878D8TGB DIP-8 SP6878
SP6878S8RGB SOP-8 SP6878

% SP6878D8TG : Tube ; Pb — Free ; Halogen-Free
% SP6878S8RGB: Tape Reel ; Pb — Free ; Halogen-Free

ABSOULTE MAXIMUM RATINGS (T,=25TC , unless otherwise specified.)
The following ratings designate persistent limigydnd which damage to the device may occur

Symboal Parameter Value Unit
Vee DC Supply Voltage 25 \%
VDF;’AFZiS’ FR /FB / CS/DEM/OT Voltage 03~7.0 v
ESD Human Body Model 4 KV
Machine Model 300 V
Tope Operating Ambient Temperature -40 ~ 85 T
T, Operating Junction Temperature Range -40 ~ 150 T
Tste Storage Temperature Range -40 ~ 150 T
TLeap Pb-Free Lead Soldering Temperature for 5 sec. 260 T

Roic Thermal Resistance Junction — Case (*) SOP-8 150 TIW

DIP-8 90

(*) The power dissipation and thermal resistaneeeataluated under copper board mounted with freeoaiditions.
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SP6878

Quasi-Resonant PWM Controller

ELECTRICAL CHARACTERISTICS

(TA=25C , Vec=16V, RFR = 20K Ohm unless otherwise specified.)
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Symbol | Par ameter | Conditions | Min. | Typ. |[Max.|Unit
Supply Voltage (Vcc Pin)
Istt Startup Current Vce=UVLO-1.5V 5 15 UuA
_ VrB = 3V 20 | 40| mA
lop |Operating Current Vs = 3V, Q= Inf 3.0 | 5.0 mA
UVLO (offy |Min. Operating Voltage 7.5 Y
UVLO (on) |Start Threshold Voltage 13.5 V
OVP Level | Over Voltage Protection 2( vV
Vcec Clamp | Clamping Voltage veéc=5mA 21 \%
Voltage Feedback ( FB Pin)
Isc Short Circuit Current 1.5 mA
\Vop Open Loop Voltage 5.3 \
VTH_BM_on |Burst Mode on threshold 0.8 \/
VTH_BM_ off  |Burst Mode off threshold 0.7 \
ZFB Input Impedance 4 KQ
TLoLp OLP Trip Level 4.4 V
TDoLp OLP Delay Time (note) 80 mS
Demagnetization ( DEM Pin)
V TH(DEM) Demagnetization Threshold Voltage 75 mvV
VCH Input Clamp Voltage High 6 \Y
VCL Input Clamp Voltage Low -0.7 \/
Suppression of theansformer ringin
Tsupp at start of secondary stoke 2:5 us
TDEM Demag Propagation Delay 250 NS
VTH_OVP | Output OVP trigger point 3.75 Vv
Current Sensing (CSPin)
VTH_Duty_zeralnternal current limiting threshold Zero duty cyc\és=3V | 0.415| 0.45 |0.485 V
VT1H_Duty_max|Internal current limiting threshold Max duty cyckss=3V 0.8 \%
VTH_CS_min |Burst mode CS threshold Zero Outpukp¥1V 0.3 V
TLEB Leading Edge Blanking Time 100 nS
Gate Driver Output ( GATE Pin)
VoL Output Low Level \tc=15V, l0=100mA 1 V
VoH Output High Level \¢c=15V, 10=100mA 7.5 Vv
VG_Clamp | Output Clamp Voltage Level Vce=18V 16.5
Tr Rising Time C=1nf 80 nS
Tf Falling Time Q= 1nf 30 nS
Frequency Setup (FR Pin)
RFR Resistor Range 20 KQ
V_FR_open | FR open voltage 2.0 \Y
Fburst Burst mode switching frequency 22 KHz
Fmax_QR_L | Frequency low clamp in QR mode 47 52 EHz
Fmin_QR_H | Frequency high clamp in QR mode 82 0 B8iz
G PEM PFM mode frequency modulation 90 KHz
— slope
AF(shiffle) /F Ir:amnge_QR_L frequency shuffling 2 +4 | o
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SP6878

Quasi-Resonant PWM Controller

ToFF Maximum OFF Time RFr= 20 KQ2 40 55 75| uS
Over Temp Protection ( OT Pin)
V_OT _open | OT pin open voltage 3.5 \
VTH(OTP) OTP Threshold Voltage 1.00 1.05 | 1.10| V
loT Output Current of OT pin RFR = 20K(Q2 100 UuA
Soft Start
T_soft  |Internal soft startup | | | 4| | mS

Note: The OLP delay time is proportional to theipeiof switching cycle. So that, the lower FR ramivalue will set the
higher switching frequency and the shorter OLP yttae.
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SP6878

Quasi-Resonant PWM Controller

DIP- 8P PACKAGE OUTLINE
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Symbo| Dimenlsiuns In Millimeters []inl'lensions In Inches
Min Max Min Max
A 3. 710 4. 310 0146 0170
Al 0.510 0.020
A2 3. 200 3. 600 0126 0142
B 0.380 0.570 0015 0.022
B1 1. 524 (BsSC) 0. 060 (BSC)
C 0.204 0. 360 0.008 0. 014
D 9. 000 9400 0354 0370
E 6. 200 6. 600 0244 0_260
E1 7.320 7.920 0288 0 312
e 2. 540 (BSC) 0.100(BSC)
L 3. 000 3. 600 0118 0142
E2 8. 400 9. 000 0. 331 0.354
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Quasi-Resonant PWM Controller

SOP-8 PACKAGE OUTLINE
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DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SYMBOLS [N NOM MAX MIN NOM MAX
A 147 1.60 173 0.058 | 0063 | 0088
Al 0.10 — 0.25 0004 | — | 0010
A2 — 145 - —— [ o057 | —
b 0.33 0.41 0.51 0013 | 0016 | 0.020
C 0.19 0.20 0.25 00075 | 0.008 | 0.0098
D 4.80 4.85 4.95 0189 | 0191 | 0195
E 5.80 6.00 6.20 0228 | 0236 | 0244
1 3.80 3.90 4.00 0150 | 0.154 | 0.157
e — 127 — — | 0050 | —
L 0.38 0.71 127 0015 | 0028 | 0050
I@ y 0.076 0.003
& o — g o — B
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Information provided is alleged to be exact andstsient. SYNC Power Corporation presumes no respitity for the
penalties of use of such information or for anylation of patents or other rights of third partthat may result from its use.
No license is granted by allegation or otherwisdearany patent or patent rights of SYNC Power Cafion. Conditions
mentioned in this publication are subject to chawgfout notice. This publication surpasses amqlaaes all information
previously supplied. SYNC Power Corporation prdadugre not authorized for use as critical companémtlife support
devices or systems without express written approv&YNC Power Corporation.

©The SYNC Power logo is a registered trademarkYdXlS Power Corporation
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