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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Data Sheet

Type Description: Green-Mode PWM Flyback
(SSR) Controller
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller
General Description Features (rg
EST.30xxMS is a higher integrated PWM flyback € Integrated 650V/ 700V /800V/ Start-Up Device 3
controller. It provides several functions to enhance and MOSFET ?
the efficiency to meets the criteria of global ¢ 100KHz fix frequency mode at PWM Mode E
standards such as DoE Level VI and EU CoC V5 & Very low startup current (<3 uA) 7))
Tier-2. Meantime, it also provides excellent ¢ Soft Driving for Reducing EMI Noise o
EMI-improved solution, and also built in complete ¢ 0.5mA ultra-low operating current at light load P
protection. € Current mode control with Cycle-by-Cycle g
EST.30xxMS is a green mode controller, which current limit =
implements low start-up current, green-mode Built-in slope and load regulation 8-
power-saving. It is also built-in the leading-edge compensation %
blanking (LEB) of the current sensing and feedback ¢ LEB (Leading-edge blanking) on CS Pin =
loop to screen the spike noise from any input signal. ¢ UVLO (Under voltage lockout) .Ig.l
The internal slope compensation can limit the ¢ Fault Protections : VDD Over Voltage, Output <
constant output over universal AC input range. The Short-Circuit, Over-Current, OLP (Over load g
sawtooth over frequency function for EMI improved protection) and Pin Fault oY
solution. € Photo coupler short protection & Feedback g
Meanwhile, EST.30xxMS also provides various open protection A
€ High voltage CMOS process with excellent

protection, such as, OLP (Over Load Protection)
, VDD OVP (Over Voltage Protection) , Output OLP ESD protection
and output OVP to prevent the circuit damage from 250mA/-500mA driving capability
the abnormal conditions. Hazardous Substance Free
EST.30xxMS is available in SOP-8. RoHS/REACH Compliant
EST.30xxMS works with current sensing
synchronous rectifier controllers, such as
EST.6002A or EST.6xxAxxC to achieve higher
conversion efficiency and very compact power
density.

L AR 2R 2

Application

m  Switching AC/DC adapter and battery charger
B ATX standby power

B Open frame switching power and CD(R)

B Set-top-boxes(STB) 384 Xreplacement

Function and Protection Options

Part PO Freq. Protection

No. KHZ VCCOVP OLP(65mS)| CS Open | SDSP | Line OVP
EST.30xxMS SOP-8L 100KHz Hiccup Hiccup Hiccup Hiccup Hiccup

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)

Ordering Information
Part Number Package Packaging Note

EST.30xxMS SOP-8L Tape Green

http://www.sthome.com -2- Datasheet Rev. 1.0
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller
. . m
Pin Assignments and Package Type g|>
w
FB EST: LOGO §’
GND 30xxMS: xx=MOS Type; %
M=100KHz
vDD S=Smd »
CS XXXXXXX: Production lot code o
@
®
o
NAME . .. =
SOP-8 Description Description 8.
o
1 FB Voltage input pin by connecting a photo-coupler o
2 GND Ground §
=
3 VDD Power supply pin g
)
4 CS Current Sense pin, connect to sense the MOSFET current. g
5,6,7,8 Drain For start-up, the pin is also HV power MOSFET drain pin &
&z
Application Circuit
g R\
Snubber 41_/\(\(\/‘\7 %3
EF o
L
EMI V-
Filter
ENF
Vv
N J
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EST.30xxM$

Green-Mode PWM Flyback (SSR)

EST

Controller

. . m
Absolute Maximum Ratings (7))
Limit Values ™
i w
Parameter Symbol Symbol Min. Max Unit Remark ?

Supply Voltage VDD Vbb -0.3 32 V -
FB,CS Voltage Vac,Vrs,Ves, -0.3 7 Y =
Drain Voltage Vp 660 \ )
Max Junction Temperature Tim -40 150 °C o
Operation Junction Temperature Tj -40 125 °C =
Operation Ambient Temperature TA -25 85 °C ¢=D
Storage Temperature Tstg -55 150 °C -g
Absolute Max. IDD Current @ Vpp=25V IpD_max - 22 mA )
Power Dissipation Ta = 25°C PD - 556 mWwW Sep %
Junction-to-Ambient Thermal Resistance* B - 180 °C/W ) v
Junction-to-Case Thermal Resistance** Buc - 39 °C/W E
Lead temperature (Soldering, 10 sec) - 260 °C =
-n

. HBM VESD-HBM - 3.0 KV —

ESD Voltage Protection <
g ' MM Vespm - 300 v 5

*1All items are tested with the standards JESD 51-2 and 51-10(DIP). (2)
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 is not ==
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliablity. n
*2. Free standing with no heatsink; withoud copper clad (Measeurment condition: just before junction temperature Tj, enters into OTP) n
*3.Measure on the DRAIN pin close to plastic interface E

Recommended Operating Conditions

Parameter Symbol Symbol ITIm't values Unit Remarks
Min. Max
Supply Voltage VDD VDD 11 25 V
Startup Resistor Value Rstar 1 14 MQ
Ambient temperature range Topr -40 85 °C
Capacitance of FB pin Crs 2.2 nF
Capacitance of CS pin Ccs 47 390 pF
DC Electrical Characteristics (vcc =15V, Ta=25°C)
Supply Voltage (VDD Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Startup Current Ipp-sT 2 3 pA VDD=15V
Operating Current |DD-OP 0.4 0.6 0.8 mA VFB=0V
(with 1nF load on DRV pin) lop-op ! 2 23 | mA [Ves=2.5V CL=1nF
Ipp-oLpP 0.2 0.35 0.5 mA | Protection Current
UVLO (off) VUuvLo-OFF 7.5 8 8.5 \Y
UVLO (on) VUVLO—ON 16 19 \Y
VDD OVP Level Vovp 26 27 28.5 V
OVP Debounce Time Tovp 4 cycle | Guarantee by Design
VDD Simulation mode(ON) VDD-HD_ON 9.7 10.7 \'
VDD Simulation mode(OFF) VbD-HD_OFF 10.2 11.2 V
Latch off mode release Current IDD.LHoFF 25 uA | Guarantee by Design
Voltage Feedback(FB Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Short Circuit Current Izero 0.1 0.14 0.18 mA | V=0V
Open Loop Voltage Veg-op 4.8 5 5.2 \% FB pin open
Over Load Protection VoLp 3.5 4 4.5 \Y
Debounce Time of OLP Top 55 65 75 ms
Burst mode start voltage(on) VBUR ON 0.35 0.45 0.55 vV
Burst Mode Hysterics VBUR HY 0.05 0.1 0.15 V
Green Mode Threshold Fin R 55 60 75 KHz | Veg=1.3V
http://www.sthome.com -4 - Datasheet Rev. 1.0
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EST.30xxM$

Green-Mode PWM Flyback (SSR)
Controller

EST

Current Sensing (CS Pin):

Parameter Symbol | Min. Typ. Max. Unit Conditions
Leading Edge Blanking Time &
Propagation Delay to Output Tiea +Teo | 400 500 600 ns
Maximum CS Off Voltage VcsTH 0.65 0.7 0.75 V
OCP source current locp 240 250 260 uA Min. Duty
CS Over Voltage Protection Vcs ovp 0.45 0.5 0.55 \' T = Tor
OVP Leading Blanking time Tovp LEB 2 us
Internal Slope Compensation VsLp LP LEB 160 mV
Short Circuit Protection Voltage Vscp 1 us Guarantee by Design
Debounce Time of Vscp Tscp 4 cycle
Short Circuit Detection Time Tscp 100 us
Alternating Current Detect(AC Pin):
Parameter Symbol Min. Typ. Max. Unit Conditions
Brown In trigger point Vani 0.8 0.85 0.9 \Y
Brown Out trigger point VBno 0.65 0.7 0.75 \Y
BNO De-bounce time Teno 20 26.5 30 ms
SDSP (Secondary diodes short protection):
Parameter Symbol Min. Typ. Max. Unit Conditions
SDSP CS pin level Vcs_spbsp 0.85
De-bounce Cycle TD_SDSP (*) 2 Cycle Guarantee by Design
Timer Section:
Parameter Symbol Min. Typ. Max. Unit Conditions
Burst Mode Frequency Faurst 20 22.5 28 KHz
PWM Mode Frequency Fewm 95 100 105 KHz
Voltage stability of Frequency Fpsrr -1 +1 % |VDD =11V~25V
Frequency Shuffling Range Fiitier +/-4 +/-6 +/-8 %
Maximum duty cycle Dwmax 75 80 85 %
Internal Soft Startup Time Tss 6.7 8.6 10.5 mS
On chip OTP:
Parameter Symbol Min. Typ. Max. Unit Conditions
OTP Level 150 °C
OTP exit 120 °C
http://www.sthome.com -5- Datasheet Rev. 1.0
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller

650V MOSFET (Drain Pin) :

Parameter Symbol | Test Conditions Min. | Typ. Max. Unit Remark Package

MOSFET
Drain-source BVpss | VGS=0V ID=250uA | 650 \Y
Breakdown Voltage
VGS=10V ID=0.5A 7.5 10 Q EST.3011MS | SOP-8
VGS=10V ID=0.5A 4.0 5.0 Q EST.3013MS | SOP-8
VGS=10V ID=1A 2.5 3.5 Q EST.3015MS | SOP-8
Static drain-source RDS
on-resistance ©n) | VGS=10V ID=0.5A 24 2.8 Q EST.3017MS | SOP-8
VGS=10V ID=0.6A 1.8 2.2 Q EST.3019MS | SOP-8

700V MOSFET (Drain Pin) :
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Parameter Symbol | Test Conditions Min. | Typ. Max. Unit Remark Package

MOSFET
Drain-source BVpss | VGS=0V ID=250uA | 700 \Y
Breakdown Voltage
VGS=10V ID=0.5A 13.0 14.5 Q EST.3021MS | SOP-8
VGS=10V ID=1A 4.0 5.0 Q EST.3025MS | SOP-8
Static drain-source RDS
on-resistance ©n) | VGS=10V ID=1.5A 3.6 4.2 Q EST.3027MS | SOP-8
VGS=10V ID=2.0A 2.6 3.2 Q EST.3029MS | SOP-8

800V MOSFET (Drain Pin) :

Parameter Symbol | Test Conditions Min. | Typ. Max. Unit Remark Package

MOSFET
Drain-source BVpss | VGS=0V ID=250uA | 800 \Y

Breakdown Voltage

Static drain-source | oo | \GS=10V ID=1.5A 40 | 50 | Q | EST.3037MS|SOP-8

on-resistance

http://www.sthome.com -6- Datasheet Rev. 1.0



http://www.sthome.com/

EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller
- m
Block Diagram (7))
EST.30xxMS o
<
VDD X
| wn
+ UVLO | Internal Bias
UvLO _J]- > svref > %V Start up Circuit .G.l)
On/Off ')
+ Vpp OVP g
Vovp—I — DD ! >—> PG |g
(o]
— &
Max Freq/ Jitter/ DRAIN
Peak /Burst mode ™ Time ot} ] U
e / SET C
Blanking time E
QR
5V .Ig.l
é PWM Z
3R comparator
FB & Ny : - S
s a2 Soft | _ 4 o
Driver y F 3
E -
R w0
CS o > LEB wn
&z
+ oLP
ocpP —_ Delay —>» OLP
compensation OCP
comparator Thermal
oTP shunt [—>OTP
+ PKL Voo OVP down
— S Q—
Vor—] delay AC PRT A pr
OoLp PG R
V_BNI/O — BNO
[ D— Peak } Debounce time
Detector
AC PRT
3V - Line OVP
} Debounce time
.
GND
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EST.30xxM$

Application Note

Controller

discharge of VDD cap and output cap, which is

Operation Overview

The EST.30xxMS meets the green power
requirement and is very suitable for the application of
those networking adaptors and the kinds of consumer
power. It can provide more power efficiency
conversion and keeps lower power loss. It also
supports completely kind of protection for every
abnormal environments.

SS, Soft-start Sequence

EST.30xxMS also builds up 8.6 ms (typical)
soft-start to soften the electrical stress occurring in
the power supply during startup, refer to Fig.2-3. As
soon as VDD reaches UVLO _on, the Cs peak
voltage is gradually increased from 0.2V to the

maximum level.

Green-Mode PWM Flyback (SSR)

EST

different with burst mode. The waveform is shown in
fig.2-4

Condition : Vg < Vsur_on & Vpp <9.5V trigger, Hysterics
Voltage 1V

Action : IC fix output Fayrst, and Vs keeps as 0.15V
Notice : Design V aux higher than 11V

A
Loading

Vout

Output discharge through TL431 loop |
>

v

<
I-

Burst Mode

VDD
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VDD A DRV
' il
| |
| >
! Tss T(m$
Ves (V) 4 FB, Voltage Feedback Loop
EST.30xxMS uses current mode control, that is say,
Y2 I ! the voltage feedback signal is provided from TL431 at
I T;S Tfma secondary side through the photo-coupler to FB pin
Ves Wt | and compare to the current signal sensing from Cs pin
[ at primary side of MOS current to control the on/off of
I | MOSFET.
] . . -
I —_ - In order to enhance light load efficiency, the loss of
MVg;F(‘Qr“ [ the feedback resistor in parallel with photo-coupler is
Brain :/:7 reduced. Due to small feedback resistor current, shunt
| regulator selection and minimum regulation current
< === >| » design have to considered more carefully to make sure
: T ™S it's able to regulate under low cathode current.
m:‘y“ | I f To make sure the stability of feedback is very
L : o important. Unstable feedback signal will introduce
;_/ | output oscillate or audio noise. You can monitor the
I > ripple & Noise of output to adjust the phase and gain
Tss T(mS) .
margin of close loop.
Fig.2-3
(1). Rpiastand  Ryiaso to prevent the abnormal output
VDD Stimulation Mode
EST.30xxMS provides stimulation mode to avoid
abnormal re-start-up under the situation of heavy
loading to no-load, caused by non-balance of
http://www.sthome.com -8- Datasheet Rev. 1.0
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EST.30xxM$

voltage at heavy loading. Generally, we suggest Ry;as1
100~1KQ, Ryiasz 1.5~2.5KQ
(2). Rphase/Cphase is for RC phase compensation and

Controller

prevent oscillate to adjust the value of Cgg

(3). Generally, we suggest Ronase1~10KQ , Cppase
0.1uF , Cgg 1~2.2nF

(3). The ratio of R3 and Rz, is depent on the output
voltage spec (EST.431, V= 2.5V)

C6 R6
. —A L2
4y MM D
D6
Coutt == Coutz T g
- >
Vv
Rbias1§ R3
Cre 4
1 3 ? Rbias2 Ronase
-~
Cphase
IC3
TL431 % R3A
Fig.2-6

In addition, Vg is also used to determine the
green mode level When Vg is under Vaur on, it is
under no load or light load condition; at light loading,
burst mode can effectively reduces the switching loss.
When Vgg is larger than Vasur on, it will leave away the
standby mode. The normal operation of Vgg is from
Veur_on t0 2.4V,; meanwhile, short-circuit current is
around lzero.

CS, Current sense Loop

Current mode PWM control mode detects the
current command (CS) from the Rsense (the primary
MOSFET current sense resistor) and voltage
command from photocoupler (FB) to determine
whether the system reaches a stable or not. There is
a potential risk of sub-harmonic when the duty of
flyback methodology is larger than 50% and the
operation under continues conduction mode (CCM) ,
therefore, EST.30xxMS also builds in the slope

Green-Mode PWM Flyback (SSR)

EST

compensation between high and low AC line to avoid
the sub-harmonic risk.

A leading-edge blanking (LEB) time is included in
the input of CS pin to prevent the false-trigger from
the current spike. Meanwhile, it is strongly
recommended to put a suitable R-C filter for higher
power application to prevent the CS pin being
damaged by the unknow negative spike.

FB
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Fig.2-7
Complete Protection

EST.30xxMS integrates various kind of protection
to make sure operation safety.

VDD OVP (Over Voltage Protection)

The maximum ratings of the EST.30xxMS are
around 30V. To prevent the VDD enter breakdown
condition, EST.30xxMS series are integrated with OVP
function on VDD pin. Whenever the VDD voltage is
higher than the Voyp threshold, the output gate drive
circuit will be turn-off simultaneously and the power
MOSFET is turn-off until the next UVLO(on) cycle.

http://www.sthome.com
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EST.30xxMS Green-Mode PWM Flyback (SSR)

Controller

A
VDD

UVLO(on)

UVLO(off)

DRV

Fig.2-8

SDSP, Secondary Diode Short Protection

After short circuit of 2nd side schottky, the inductance
current is too low to discharge completely caused by
lower output voltage, and then it will continues to
increasing to induce abnormal saturation of transformer
during LEB timing, therefore, higher peak current
induce serious high Vds to damage MOSFET.

EST.30xxMS detects the inductance current through
the resistance, Rcs, of CS pin, and will trigger
protection (latch or hiccup) when Vcs higher than 0.85V
and sustains 2cycle timing.

A SDSP debounce time >45us
4 —r
cs | 0.85V __ —— e —
Fig.2-9

Layout Guide line

Better layout plan can reduce unknow noise no
matter signal or EMI, please refer to the list below :

Big current path : A&B (Area 1) area are high
frequency current loop, line to line is as close as
possible, and avoid near low voltage control area

Low voltage area : R devider need to be as near
FB_Pin as possible.

Secondary Side Schottky : routing as close as
possible

Grounding : (2) and (3) grounding separated with
each other, and end connects to (1) ground.

EMI
Filter

(A)

http://www.sthome.com -10 -
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller

Table 1: Complete Protection

Issue Protection Pin Protection Conditions
1st V-Sense VDD OVP VDD |vDD > 26V
Ist V-Sense VDD UVLO Off vDD |VDD < 7.5V
1st V-Sense CS pin open CS |V >0.7V after 4 cycles

2nd SDSP 2nd side Schottky short CS  |VCS >0.85V after 2 cycles

1. 12ms blank time during start-up

2nd SCP Output short CS  |2.after4 cycles
3.Duty < 10%
2nd OVP Output OVP CS  |Vcs compares to 0.5V through the resistance divider
1nd OCP OCP CS Hi/Low line OCP external adjust, Max current limit CS=0.7V
2nd OLP OLP FB |CS >4V
IC Chip OTP chip OTPat 150 C
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EST.30xxMS$S Green-Mode PWM Flyback (SSR)

EST

Controller
R m
Package Information (fl
SOP-8 Package (mm) w
(=]
X
X
B 5 =
L o (7]
e = 1
/8 3
M =
1)
L I r r}/ t g
7 -
0 o 3
l - ) _J )
H [ L T
|1 4 =
=
D.016TYP. 0.05TTP. L
— <
o
)
D )
=
|"- o -"I o c(z
m = =L L a
— - - SEATING PLANE
o]
Dirmensions In Inches Dimensions In millimeters
Syrmbaols
Pl MOR. Pl 1T MOR. P
A 0.050 0.051 0.072 1.270 1.549 1.829
A I R [Rp— 0.010 [ p— 0.254
L e I — nosz2 | - | e 1675
] 0.185 0193 0.200 4 599 4902 5.080
E 0.147 0154 0.180 3.734 3912 4 054
H 0.225 0237 0.2449 57158 B.020 G.325
L n.013 n.033 0.053 0.330 0.828 1.34F
B 0° 4 g° 0 4° g
http://www.sthome.com -12- Datasheet Rev. 1.0
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EST.30xxM$S Green-Mode PWM Flyback (SSR) EST

Controller

Embossed Tape and Reel Data Carrier Tape Specifications

SOP-8/ Tape Reel Data

10 PITCHES CUMULAT IVE
TOLERAMCE OM TAPE
41,2 mm (40,005

—rl-l le— T +
E
G T _(+_) USER
8 _i ¥ DIRECTION OF FEED
f '1 Wy b
L | S L of -
0y
Z T
FOR MACHINE REFEREMNCE ORLY EMBESSNENT EENSES#N ES
IMNCLUDING DRAFT AND RADI

COMZENTRIC ARDUND By t5ee Mote 1 helow for Py dimension.
*zee Mote 2 below for Ky, Ag, Bg dimenszions.

R Min Barcode Lakel

Tape and Components
Shall Pass Around Radius "R
_Without Damage

Embozzed Carrier

10° Maximum Component Rotation o Eg%Sm?m) ]

r 1 mm hax

Typical Component |* €% | o °|
Cavity Center Line /-—f\ 2

Tape
T_ 1 mm

[0.039" Max 250 mm
ey i
Typical Componert [9.543")

Embossment

Camber [Top “iew)
" Certer Line Allrnesble Camber Tn Ae A mmH 00 mme donaccomolative Coee 250 mim
DIMENSIONS

 Tape | B1Max D D1 E F K PO P2 |RMin|TMax| W Max
ize (W)

(Note 1)
8 mm |4.55mm| 1.5+ 0.1 [1.0Min| 1.75+£0.1 35+£0.05 |24mm{4.0+£0.1 mm|2.0 £ 0.1 mm[25 mm|0.6 mm| 8.3 mm

0.179"| -00 [0.039" (0069t | (0138t | Max | (0.157+ | (0.079+ |(0.98")|(0.024")| (0.327")

0.059+ | or 0.004") 0.002") [(0.094"| 0.004") | 0.002")

n NnNnA" N K rmm

- 00) Nin
(0.020")
12 mm_8.2 mm 1.5 mm 55+0.05 6.4 mm 30 mm 12 + 0.30
0_323" NMin N217 4« NMav 1_18" INA7N 4
( ) (0.060") 0.002")  (0.252") ( ) 0.012")
16 mm|12.1 mm 7.5+0.10 [7.9 mm 16.3 mm
(0.476") (0.295 + Max (0.642")
0.004") ](0.311")
24 mm|20.1 mm 11.5+0.1 |11.9mm 24.3 mm
(0.791) (0.453 Max (0.957")
0.004") ](0.468")
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EST.30xxM$S Green-Mode PWM Flyback (SSR) EST

Controller

Reel Dimensions

[n]
[(MEASURED —i e E
AT HUE) (MEASURED AT
1 M ©OUTER EDGE)
BT 1
i B
—F
128t013.2 i
0.50to 052
[ARBOR HOLE) A
{HUE Dl&)
B
DETAIL & ‘—‘ " TAPE START SLOT
—= =
MEASURED AT
INMER HUB)
18
0.06
[Llly
DETAIL A
Reel Di 1t T Si § ° ° P :
eel Uiameter| lape oize mm (inches) mm (inches) mm (inches)
Min Max Min Max Min Max (Max) (Max)
178.0 (7.01) | 16.0 (0.63) 50.0 (1.97) | 6.5(0.26) | 7.5(0.30) | 16.4 (0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4 (0.76)
330.0 (12.99) | 12.0 (0.47) | 178.0 (7.01) 45(018) | 55(0.22) | 124 (0.49) | 14.4 (057) | 18.4 (0.72) | 15.4 (0.61)
330.0 (12.99) | 56.0 2.20 | 150.0 (5.91) 10.0 (0.39) | 11.0 (0.43) | 56.4 (2.22) | 58.4 (2.30) | 62.4 (2.46) | 59.4 (2.34)
330.0 (12.99) | 44.0 (1.73) | 100.0 (3.94) 70.0 (0.39) | 11.0 (0.43) | 44.4 (1.75) | 46.4 (1.83) | 62.4 (2.46) | 47.4 (1.87)
330.0 (12.99) | 32.0 (1.26) | 100.0 (3.94) 70.0 (0.39) | 11.0 (0.43) | 32.4 (1.28) | 34.4 (1.35) | 38.4 (1.51) | 35.4 (1.39)
330.0 (12.99) | 24.0 (0.94) | 60.0 (2.36) 9.5(0.37) | 105 (0.41) | 24.4 (0.96) | 26.4 (1.04) | 30.4 (151) | 27.4 (1.08)
330.0 (12.99) | 16.0 (0.63) 6.5(0.26) | 7.5(0.30) | 16.4 (0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4 (0.76)
330.0 (12.99) | 12.0 (0.47) 45(018) | 55(022) | 124 (0.49) | 14.4 (057) | 18.4 (0.72) | 15.4 (0.61)
330.0 (12.99) | 8.0 (0.31) | 50.0 (1.97) 25(010) | 35(0.14) | 8.4(0.33) | 9.9(0.39) | 14.4 (0.57) | 10.9 (0.43)
178.0 (7.01) | 12.0 (0.47) | 50.0 (1.97) 45(018) | 55(022) | 124 (0.49) | 14.4 (057) | 18.4 (0.72) | 15.4 (0.61)
178.0 (7.00) | 8.0(0.31) | 50.0 (1.97) 25(010) | 35(0.14) | 8.4(0.33) | 9.9(0.39) | 14.4 (0.47) | 10.9 (0.43)
330.0 (12.99) | 8.0 (0.31) | 50.0 (1.97) 40(0.16) | 5.0(0.20) | 8.4(0.33) | 9.9(0.39) | 14.4 (0.57) | 10.9 (0.43)
178.0 (7.00) | 8.0(0.31) | 50.0 (1.97) 40(0.16) | 5.0(0.20) | 8.4(0.33) | 9.9(0.39) | 14.4 (0.57) | 10.9 (0.43)
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EST.30xxM$S Green-Mode PWM Flyback (SSR) EST

Controller

Tube Inner box Data
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller

Reliability Test Program
Reflow Condition (IR/Convection or VPR Reflow)
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1 60 Time 190 220 230 Sec
Test Item Method Description
SOLDERABILITY MIL-STD-883D-2003 245°C, 5sec
HOLT MIL-STD-883D-1005.7 1000Hrs Bias@125C
PCT JESD-22-B,A102 168Hrs, 100% RH, 121°C
TST MIL-STD-883D-1011.9 -65°C~150C, 200 Cycles
ESD MIL-STD-883D-3015.7 VHMB>2KV, VMM>200V
Latch-Up JESD 78 10ms, 1> 100mA
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EST.30xxMS Green-Mode PWM Flyback (SSR) EST

Controller
Revision History
REVISION DESCRIPTION PAGE DATE
Rev 1.0 First release 13 2021/05/10
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