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� High Voltage Startup Circuit

� VCC Under Voltage Lockout (UVLO)

� VCC Over Voltage Protection (VCC OVP)

� Output Over Voltage Protection by DEM (DEM OVP)

� DEM High Level Protection (DEMHP)

� Cycle-by-Cycle Current Limiting (OCP)

� Over Load Protection (OLP)

� Internal Over Temperature Protection (OTP)

� Leading Edge Blanking (LEB)

� X-CAP Discharge Function

� Brown In/Out Protection

� VCC & Gate Voltage Clamped

� 500mA Source/500mA Sink Gate Driver

� Frequency Hopping for Reducing EMI

� SOP-10L Package

� AC/DC Switching Power Adaptor
� Battery Charger
� Open Frame Switching Power Supply

High Voltage Quasi-Resonant PWM Controller
General Description

Applications

Features

AT1688Z is a highly integrated quasi-resonant (QR) mode PWM control for flyback converter, optimized for high
performance, low standby power consumption and cost effective offline flyback converter applications.

The AT1688Z internal valley detector ensures minimum drain voltage switching at QR operation. At low line and
heavy loading, it operates in critical conduction mode(CCM) via an external resistor sets minimum fixed frequency.
At high line and normal loading, it operates in QR mode. When light load, it operates in pulse frequency modulation
(PFM) mode. When the output power falls below a given level, it enters the burst mode.

The AT1688Z built-in multiple protection with VCC under voltage lockout (UVLO), VCC over voltage protection
(OVP), VCC clamp, GATE clamp, internal over temperature protection (OTP), Output over voltage protection, DEM
high level protection, cycle-by-cycle current limiting (OCP), over load protection (OLP),  X-cap discharge, brown in/out
protection, and leading-edge blanking (LEB) of the current sensing to prevent circuit damage occurred under abnormal
conditions.

The AT1688Z is available in an SOP-10L package and require very few external devices for operation.
< Patent Pending >
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Function Pin Description

Note: Aplustek products are compatible with the current IPC/JEDEC J-STD-020 requirement. They are halogen-free,
RoHS compliant and 100% matte tin (Sn) plating that are suitable for use in SnPb or Pb-free soldering processes.

rebmuNredrO egakcaP gnikraMpoT

APSZ8861TA L01-POS Z8861TA

Ordering and Marking Information

Typical Application Circuit
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Function Blocks

GND

GATE

VCC

HV

DEM

COMP
OLP

Delay

CS LEB

Slope

Compensation

VOCP

PWM

Controller

Fault

Management

OSC

Internal

Regulator

OCP

VBIAS

Internal

BIAS

VCC_OVP

VUVLO

VCC_OVP

OLP

HV

Start

Driver

Brown In/Out

Detection

X-CAP

Discharge

Valley

Detect

FMIN

FMAX

VDEM_OVP

DEM_OVP

DEM_OVP

Internal

OTP

DEMHP

VDEMH

DEMHP

Σ

rebmuNtraP PLO PVOCCV PVOMED PHMED DST.tnI

Z8861TA otuA hctaL hctaL hctaL otuA

Protection Mode



4

AT1688Z

Aplustek Integrated Circuits Corp., http://www.atkic.com.tw
File Name: AT1688Z-DSF002

(Note1)

Supply Input Voltage, VCC   ---------------------------------------------------------------------------------------------- -0.3V to +32V

High-Voltage Pin, HV   -------------------------------------------------------------------------------------------------- - 0.3V to +600V
FMAX, FMIN, COMP, CS, DEM   ---------------------------------------------------------------------------------------- -0.3V to +7V

GATE   -------------------------------------------------------------------------------------------------------------------- -0.3V to +20V
Storage Temperature Range  ------------------------------------------------------------------------------------------- -65OC to +150OC

Junction Temperature --------------------------------------------------------------------------------------------------- -40OC to +150OC

Lead Temperature Range(Soldering 10sec) ----------------------------------------------------------------------------------------- 260OC

ESD Rating (Note2)

HBM(Human Body Mode, Except HV Pin)----------------------------------------------------------------------------------------4KV

HBM(Human Body Mode, HV Pin)----------------------------------------------------------------------------------------------1.5KV

MM(Mechine Mode)--------------------------------------------------------------------------------------------------------------400V

Package Thermal Resistance (Note3)

SOP-10L θ
JA

 ----------------------------------------------------------------------------------------------------------------------- 120OC/W
SOP-10L θ

JC
 --------------------------------------------------------------------------------------------------------------------------45OC/W

Power Dissipation, PD @ TA = 25°C

SOP-10L  ----------------------------------------------------------------------------------------------------------------------------- 1W

( VCC = 12V, TA = +25OC unless otherwise specified.)

Absolute Maximum Ratings

Thermal Characteristics

Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

noitceStupnIylppuS

egatloVgnitarepO 8 -- 72 V

egatloVnOrewoP no_CCV 5.31 41 5.41 V

egatloVpudloH dloh_CCV Am1>VHI 8 5.8 9 V

egatloVffOrewoP ffo_CCV 7 5.7 8 V

egatloVteseR tsr_CCV 6 5.6 7 V

egatloVnoitcetorPegatloVrevO pvo_CCV 72 5.82 03 V

pmalCreneZlanretnI pmalc_CCV po_CCI*2>CCI -- 13 -- V

tnerruCputratS trats_CCI 002 072 053 Au

tnerruCgnitarepOlamroN po_CCI CL Fn1= -- 3.1 -- Am

tnerruCgnitarepOedoMtsruB sb_CCI sb_POMCV<POMCV -- 53.0 -- Am

noitceSniPPMOC

ecnadepmIhgiHlluPPMOC PMOCZ -- 04 -- kΩ

egatloVpooLnepO o_PMOCV nepOPMOC -- 5 -- V

egatloVnoitcetorPdaoLrevO plo_PMOCV -- 4.4 -- V

ecnuobeDnoitcetorPdaoLrevO
emiT

plo_bedT -- 56 -- sm
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

noitceSegatloVhgiH

tnerruCegatloV-hgiH no_VHI V1>CCV 5.2 3 5.3 Am

tnerruCegatloV-hgiHlaitinI no_0VHI V0=CCV -- 76.0 -- Am

tnerruCffOegatloV-hgiH ffo_VHI no_CCV>CCV,V006=VHV -- -- 02 Au

dlohserhTnInworB ni_nworb_VHV 101 601 111 V

emiTecnuobeDnInworB ni_nworb_bedT -- 002 -- su

dlohserhTtuOnworB tuo_nworb_VHV 49 99 401 V

emiTecnuobeDtuOnworB tuo_nworb_bedT -- 09 -- sm
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emiTegrahcsiDpacX pac_sidT -- 005 -- sm
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noitceSnoitallicsO

ycneuqerFmuminiM nim_csoF k001=nimF Ω DNGot 16 56 96 zHk

ycneuqerFmumixaM xam_csoF k57=xamF Ω DNGot 5.18 78 5.29 zHk

egnaRrotsiseRxamF;nimF 93 -- 051 kΩ

xamF/nimFfoegatloVlanimoN 2.1 52.1 3.1 V

ycneuqerFneerG rg_csoF
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-- 42 -- zHk
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noitcudeRycneuqerF
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ycneuqerF
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egnaRgnippoHycneuqerF nim_csoF=csoF -- -+ 5 -- %
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tuptuOotyaleD -- -- 001 sn

emiTgniknalBegdEgnidaeL bel_t V1.1>SCV -- 053 -- sn

emiTnOmuminiM nim_not -- 017 -- sn

ytuDxaMtadlohserhTSC xam_SCV nim_csoF=csoF 588.0 9.0 519.0 V

ecnadepmItupnI SCZ 1 -- -- MΩ

emiTtratStfoS sst -- 5.0 -- sm

noitceSETAG

elcyCytuDmumixaM xamD ycneuqerFxaM 97 58 19 %
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Note 1. Exceeding these limits may impair the life of the device. Exposure to absolute maximum rating conditions
for long periods may affect device reliability.

Note 2. θ
JA

 is measured with the component mounted on a high effective thermal conductivity test board in free air.
The exposed pad of the package is soldered directly on the PCB.

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

emiTgnillaF ft V2otV6morfetagV,Fn1=LC -- 01 -- sn
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SOP-10L

Note
1.Package Outline Unit Description:

BSC: Basic. Represents theoretical exact dimension .
MAX: Maximum dimension specified.
MIN: Minimum dimension specified.
REF: Represents dimension for reference use only. The value is not the device specification.
TYP: Represents as a typical value. The value is not the device specification.

2.All linear dimensions are in Millimeters.

Package Information
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