EST,350““SIMSI Hs HV-Green-Mode PWM Controller E's T

Data Sheet

Type Description:  Green-Mode PWM Controller

Product Name : EST.3500xS
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Reversion : V1.0

Reversion Date : May, 2021

Page : 11 Pages

Please note that all data and specifications are subject to change without notice. All the trade marks of
products and companies mentioned in this data sheet belong to their respective owners.

General Description Features
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EST.35“““$I MSI I'Is HV-Green-Mode PWM Controller

EST

The EST.3500xS is a higher integrated B Integrated 700V Start-Up Device (rg
multi-mode flyback controller suitable for designing B Brown-In and Brown-Out —
high-performance off-line power converters. It B EST.3500DS=65KHz/3500MS=100KHz/3500HS= (o)
provides several functions to enhance the 135KHz fix frequency mode at PWM Mode g'
efficiency to meet the criteria of global standards W Very low startup current (<6 uA) o
such as DoE Level VI and EU CoC V5 Tier-2. It B 0.5mA ultra-low operating current at light load (7))
implements the multi-mode function, smart B Programmable adaptive Frequency Shuffling and
quasi-resonant mode, Continuous (CCM) and Slope Compensation @ QR and PWM Mode o
Discontinuous (DCM) modes, which depends on B Current mode control with Cycle-by-Cycle current <
high and low line of input and loading. limit Q

Meantime, it also provides excellent B Built-in slope and load regulation compensation 8
EMI-improved solution, and also builts in all B LEB (Leading-edge blanking) on CS Pin 3
complete protection. B UVLO (Under voltage lockout) =

To increase various load performance, the B Fault Protections : VDD Over Voltage, CS 8_
EST.3500xS family features a green mode OVP(Over Voltage), Output Short-Circuit, ®
function, which implements low start-up current, Over-Current, OLP (Over load protection) , g
green-mode power-saving. It is also built-in the External Over Temperature (OTP) and Pin Fault =
leading-edge blanking (LEB) of the current sensing B Photo coupler short & Feedback open protection -
and feedback loop to screen the spike noise from B High voltage CMOS process with excellent ESD <
any input signal. The internal slope compensation protection g
can limit the constant output over universal AC B 250mA/-500mA driving capability g
input range. The sawtooth over frequency function B Hazardous Substance Free —
for EMI improved solution. B RoHs/REACH Compliant g

Meanwhile, to ensure system ruggedness |, Y

the EST.3500xS is also implements various
protection, such as, OLP (Over Load Protection)
, VDD OVP (Over Voltage Protection) , Output OLP
and output OVP to prevent the circuit damage from
the abnormal conditions.

Application

B Switching AC/DC adapter and battery charger

B ATX standby power

B Open frame switching power and CD(R)
Set-top-boxes(STB) 384 Xreplacement

Function and Protection Options

e

i

SOP-8

***EST.3500XS works with current sensing
synchronous rectifier controllers, such as
EST.6001C/02A, to achieve higher conversion
efficiency and very compact power density.

Part Package Freq. Protection

No. g KHZ OLP VDD OVP | CS OVP OoTP CS Open | SDSP BNO
EST.3500DS| SOP-8 65KHz | Hiccup/100ms | Hiccup Hiccup Hiccup Hiccup Hiccup| Hiccup
EST.3500MS| SOP-8 | 100KHz | Hiccup /65ms | Hiccup Hiccup | Hiccup Hiccup Hiccup| Hiccup
EST.3500HS| SOP-8 | 135KHz | Hiccup / 48ms Hiccup Hiccup Hiccup Hiccup Hiccup| Hiccup

Ordering Information
Part Number Package Packaging Note

EST.3500DS & ASR SOP-8L Tape & Reel Green

EST.3500MS & RSR SOP-8L Tape & Reel Green

EST.3500HS & LSR SOP-8L Tape & Reel Green

Note: EST lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which are fully
compliant with RoHS. EST lead-free products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020C for MSL classification at
lead-free peak reflow temperature. EST defines “Green” to mean lead-free (RoHS compliant) and halogen free (Br or Cl does not exceed 900ppm
by weight in homogeneous material and total of Br and Cl does not exceed 1500ppm by weight)
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EST,350““SIMSI Hs HV-Green-Mode PWM Controller E's T

Pin Assighments and Package Type

EST: LOGO
3500xS:
3500= Part Number
xS = Frequency Type
DS=65KHz, MS=100Hz; HS=135KHz
XXXX: Production lot code
Y: Year code; WW : Week code
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SOP-8L NAI.VIE. Description
Description
1 AC AC/DC Brown in/out (option, can floating)
2 FB Voltage input pin by connecting a photo-coupler
3 cs Current Sense input. The current sense resistor between this pin and GND is used for
current limit setting.
4 GND Ground
5 DRV Driver output to driver the external MOSFET
6 VDD Power supply pin
7 NC No Connect
8 HV High Voltage Input for Start-Up. This pin can withstand high voltage up to 700V.

Application Circuit

EMI
Filter I

EST.3500xS
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Eslll,ssn“nSIMSI Hs HV-Green-Mode PWM Controller E's T

Absolute Maximum Ratings F,_I"',
Parameter Symbol Symbol M;'.m't Valul\(/eI:X Unit Remark §
Supply Voltage VDD Vbp -0.3 32 \' (=)
Ves (7))
FB,CS,AC Ves -0.3 7 \Y
VR1L I
HV to GND Vi -0.3 700 <
Gate Driver Voltage Vory 03 | Vop+0.3 Vv ®
Gate Output Current Iprv 500 mA =
Operation Junction Temperature Tj -40 150 °C S
Operation Ambient Temperature Ta -25 85 °C §
Storage Temperature Tstg -55 150 °C o
Power Dissipation @TA=85°C Pp - 556 mwW @
Junction-to-Ambient Thermal Resistance* | Ta = 25°C B 180 °C/W SOP-8 g
Junction-to-Case Thermal Resistance™™* Ta =25°C Buc 39 °CIW =
Lead temperature (Soldering, 10 sec) - 260 °C M
; HBM VEsD-HBM - 3.0 KV <
ESD Voltage Protection MM Vesoans i 300 Vv g
Stress beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, ~
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications a
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliablity. %
—

Recommended Operating Conditions

Pgr;ar'r]nbe(;cler Symbol MI;:T"t VaII\L;Ieaf( Unit Remarks
Supply Voltage VDD Vb 11 25 V
Supply Voltage HV Vv 700 )Y
CS Diode (Dcs) trr 150 ns 1N4148
CS OVP R4_ovp 100 400 Q
Ambient temperature range Topr -40 85 °C
Capacitance of FB pin Crs 2.2 nF
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Eslll.ssn“nSIMSI Hs HV-Green-Mode PWM Controller

DC Electrical Characteristics (vcc =15v, Ta=25°C)

HV Section (VHV Pin):

EST

Parameter Symbol Min. Typ. Max. Unit Conditions
IHV Supply Current for HV pin lhv-sT1 20 mA VDD < UVLO ON, V=200V
Off State Leakage Current Iv-Lk 1 MA VDD > UVLO ON, V=560V
Supply Voltage (VCC Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Operating Current lccop 0.4 0.6 0.8 mA Veg=0V
. . lec-op 1 2 2.5 mA Vee=2.5V CL=1nF
(with 1nF load on DRV pin) Icc-oLp 0.2 0.35 0.5 mA Protection Current
UVLO (Off) VUuvLo-OFF 7.5 8 8.5 \Y
UVLO (on) VuvLo-0oN 16 18 19 \Y
VDD OVP Level Vovp 26 27 28.5 \%
OVP Debounce Time Tovp 4 cycle Guarantee by Design
VDD Simulation mode(ON) VDD.+p_on 9.7 10.2 10.7 \%
VDD Simulation mode(OFF) VDD.vp ofr | 10.2 10.7 11.2 \
Voltage Feedback(FB Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Short Circuit Current Jzero 0.1 0.14 0.18 mA Ves=0V
Open Loop Voltage VEg-op 4.8 5 5.2 \% FB pin open
Over Load Protection Vorp 3.5 4 4.5 v
90 100 110 ms EST.3500DS
Debounce Time of OLP Top 55 65 75 ms EST.3500MS
38 48 58 ms EST.3500HS
Burst mode start voltage(on) VBUR_ON - 0.45 - \%
Burst Mode Hysterics VBUR_HY 0.05 0.1 0.15 \Y
35 45 55 KHz Vee=1.3V EST.3500DS
Green Mode Threshold 50 60 70 KHz Vre=1.3V EST.3500MS
Ftn_cr -
70 80 90 KHz Vre=1.3V EST.3500HS
Current Sensing (CS Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Leading Edge Blanking Time &
Propagation Delay to Output Ties +Tep 400 500 600 ns
Maximum CS Off Voltage VesTH 0.66 0.7 0.74 \%
OCP source current locp 240 250 260 UA  [Min. Duty
CS Over Voltage Protection Ves_ove 0.47 0.5 0.53 VT =To
Tes ovet 4 cycle [Vcs> Ves ove & Ves> Vorp
90 100 110 EST.3500DS
CS OVP De-bounce Time
Tcs_ove2 55 65 75 ms EST.3500MS
38 48 58 EST.3500HS
OVP Leading Blanking time Tove_LEB 2 us
Internal Slope Compensation* Vsip_Lp_LEB 160 mV
Short Circuit Protection Voltage | Vsce 0.85 V__|Guarantee by Design
Debounce Time of VSCP Tscp 2 cycle
Short Circuit Detection Time Tscp 100 us

http://www.esthome.com
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Eslll,ssn“nSIMSI Hs HV-Green-Mode PWM Controller E's T

Alternating Current Detect (AC Pin):

Parameter Symbol Min. Typ. Max. Unit Conditions
Brown In trigger point Ve 0.65 0.7 0.75 \Y
Brown Out trigger point Veno 0.55 0.6 0.65 Vv
20 25 EST.3500D
BNO De-bounce time Teno 13 19,5 ms EST.3500M
9.5 10.6 EST.3500H

Driver(DRV Pin) :

Parameter Symbol Min. Typ. Max. Unit Conditions
Output Low Level VoL 1 V VDD = 16V, I0=20mA
Output High Level VoH 8 \Y VDD = 16V, 10=20mA
Output Clamp Voltage Level Ve Clamp 11 12.5 14 \Y VDD =25V
Rising Time TR 200 300 400 nS |VDD =16V, CL=1nF
Falling Time Tr 10 30 50 nS |VDD =16V, CL=1nF

Timer Section:
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Parameter Symbol Min. Typ. Max. Unit Conditions
Burst Mode Frequency Faurst 20 22.5 25 KHz
PWM Mode Frequency Frwm 61 65 69 EST.3500DS
95 100 105 KHz EST.3500MS
130 135 140 EST.3500HS
Voltage stability of Frequency Fpsrr -1 +1 % |VDD =11V~25V
Frequency Shuffling Range Fiitter +/-4 +/-6 +/-8 %
Maximum duty cycle Dwmax 75 80 85 %
10.3 13.2 16.2 EST.3500DS
Internal Soft Startup Time Tss 6.7 8.6 10.5 mS EST.3500MS
4.9 6.4 7.8 EST.3500HS
On chip OTP:
Parameter Symbol Min. Typ. Max. Unit Conditions
OTP Level 150 °C
OTP exit 120 °C
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EST.35“““$I MSI I'Is HV-Green-Mode PWM Controller

EST

Block Diagram

EST.3500xS

— 1

UVLO On/Off

i VLD
+
VD‘JP—>_’ v

Internal Bias
& Vref

ccOVP
Max Freq / Jittar /
Peak / Burst mode II Tima out II SET
Blanking Hme ——
ey QR
PWM
3R comparator
FBL _D_ pe—]
-+ Soft-
n SET—w5S O >— Driver 1 DRV
69‘_ slop —(]
comp. @_ R
cs—4— LEBE —————y
[~ oLP
[a]N 3] _ dalay — OLP
compensation //BEP
comparator Tharmal
shunt p—= OTP
oTp down
Ve OVP
oLp 5 Q ot
+ Valley —-1 Csovp
Detector BNO p R
0.5V —_
, Csovp
N — V_BNI/O —>_, G BNo —BNo
] 1
Detactor ounce time
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EST,350““$IMSI I'Is HV-Green-Mode PWM Controller E:s T

Package Information

SOP-8 Package ( mm)
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Symbols Dimensions In Inches Dimensions In millimeters
I, MOR. A% RAIR. MOR. P2
A, 0.050 0.061 0.072 1.270 1.549 1.829
A1 oooo | - 0.010 oooa | e 0.254
A2 - nos2 | - | 1.575
] 0.185 0.193 0.200 4 699 4,902 5.080
E 0.147 0.154 0.160 3.734 3912 4.0B84
H 0.225 0.237 0.249 5715 B.020 B.325
L 0.013 0.033 0.053 0.230 0.838 1.346
B o® 4= g8° 0 47 =k
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Eslll,ssn“nSIMSI Hs HV-Green-Mode PWM Controller E's T

- m
Package Information z';
SOP-8 w
Symbol Dimension in mm 8
5 | ¢ MIN | NOM | MAX
CI9 [ s A - ~ | 175 =
2 C Y I T et 1 Al | 0.1 0.225 -
o Voo = A2 | 13 | 14 | 15 <
| A3 06 | 065 07 o
R b 0.39 — 0.47 e
e[ — bt b1 038 | 041 | 0.44 ;
H E Pz c 0.2 ~ | 024 5
msemerac | 7 | ¢l | 019 | 02 | 0.21 &
WITH PLATING D 48 49 5 U
B B SECTIONB.B E 5.8 6 6.2 §
O E1 | 38 | 39 4 -
= 5 H B * e 1.27BSC <
Eh h 0.25 - 0.5 o
sl el 4] ‘ L 05 | - | 08 2
L1 1.05REF )
> BD UD | — | 80 %
SOP-8 /| Tape Reel Data
115 40.1/-00
200 £05 SEE NOTE 3 amH.’ﬂlIM
030 L5 ‘_"_P 400 S WITE 1 ﬂ} T/ B yi_p. 175 £10 ‘
- o o]d o4 o olo ofd 0 _
: ﬁ | ﬁ ﬁ SEE?:HE!
J L T T T = 330
th _FJ - \—WW E | 1040
— —i2
K
-ﬁa,u{m;ﬁ CHINFTR ’_REF_‘
—— SECTON B - B T
ODy- & ;
Be= 520 ™
ko= 210 l
k= 11 3
Tube Inner box Data
. "r 1 E 1 IV Voci 1 M—
/—» M ¥ RENBIWEF 3 g
AR KXERA
B TrP.
http://www.esthome.com -9- Datasheet Rev. 1.0



Eslll.ssn“nSIMSI Hs HV-Green-Mode PWM Controller

EST

[
[qN|
rA
a “
B ]
el
N 7
| =
U
5 240 5 3 Z
8P5
550 380 mm r_mmj-' 380 N OTE
L TARFERT + 150 X W380 X H365 mm
3 2. R A 45 mm
=5 — |=wd 3ARFEME - EAREARK 240
— ,, TAEBA 100
- = Tk 175
15 it AR 180
T EAt A 200
— ‘ 4. 752 = © 250LBS + 10LBS
i 5 ENRIgE : Rl
| 6.fF  E:ARAEITET
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Eslll,san“nSIMSI Hs HV-Green-Mode PWM Controller E's T

Revision History

REVISION DESCRIPTION PAGE DATE

V1.0 First Release 2021/10/22
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