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 Objective: To develop new chip capabilities and import them 

into the BOM sheet

 Outline: 

Chip Appearance

Basic Electrical Comparison

Characteristic Curve Comparison

VDE Optimization Data

Conclusion

Objectives & Outline
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 The new chip features a larger gate pad, which avoids the risk of short circuits 

between the gate (G) and source (S) terminals when gold balls are misaligned 

during wire bonding.

 The electrical properties of the bare die are not significantly different.

Comparison of basic chip specifications
Chip model New chip original

Chip size(mm) 1.05X1.05 0.98X0.98

Chip Thickness(mm) 0.23 0.23

Gate Pad(um) 239X218 105X105

Appearance

Drain-Source Breakdown 

Voltage (BVDSS )
>650V(@ID=250µA) >650V(@ID=250µA)

Drain-Source Leakage 

Current(IDSS)
<1µA(@VDS=650V，VGS=0V) <1µA(@VDS=650V，VGS=0V)

On-state Resistance(RON) <70ohm <70ohm
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Basic Electrical Comparison

 Evaluation model: 600V SSR Coupler

 Basic electrical properties comparison between the new chip and the original 

chip

project IDRM1 R(ON) IFON IFOFF TON TOFF

unit uA ohm mA mA mS mS

Test 

conditions

VL=600V

IF=0mA

IF=10mA

IL=50mA
IL=50mA IL=0.01mA

IF=10mA,RL=200Ω

IL=50mA

Specification ≦1 ≦70 ≦5 >0.1 ≦3 ≦0.5

Original 

chipset 1
0.028 38.88 2.19 2.14 0.325 0.241

Original 

chipset 2
0.032 39.23 2.06 2.02 0.348 0.242

New chip 1 0.028 37.87 1.83 1.79 0.272 0.223

New chip 2 0.026 38.12 1.92 1.88 0.287 0.229

 There is no significant difference in basic electrical properties.
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Characteristic Curve Comparison(1)

Black line: Existing chipset; Red line: New chipset

 No significant difference.
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Figure 6. Normalized LED Operate on Current vs 

Ambient Temperature
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Figure 7. Normalized LED Turn Off Current vs 

Ambient Temperature

N
o

rm
a

li
z
e

d
 L

E
D

 O
p

e
ra

te
 o

n
 C

u
rr

e
n

t,

IF
o

ff
 (

m
A

)

Ambient Temperature, TA (∘ C)

Normalized to TA = 25∘ C

IL = 40mA



6 www.everlight.com

 No significant difference.

Characteristic Curve Comparison(2)

Black line: Existing chipset; Red line: New chipset
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Figure 9. Load Voltage  vs Load Current 
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 No significant difference.

Characteristic Curve Comparison(3)

Black line: Existing chipset; Red line: New chipset

0 100 200 300 400 500 600
1

10

100

Figure 10. Off State Leakage Current vs Load Voltage

O
ff

 S
ta

te
 L

e
a

k
a
g

e
 C

u
rr

e
n

t 
I l

e
a

k
a

g
e
 (

n
A

)

Load Voltage VL (V)



8 www.everlight.com

+

-

8

Test Components: New Chip vs. Original Chip

Results: The new chip's G-S & D-G performance is significantly higher than the 

original chip.

Outsourced third-party VDE testing

 ESD_HBM

Sample Pin combinination ESD(V)_HBM

Original chip

G-S 100

D-G 100

D-S 5000

New chip

G-S 1500

D-G 1500

D-S 5000
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 The new chip features a larger Gate Pad, which avoids the risk 

of short circuits between the gate and source (G) terminals 

when gold balls are misaligned during wire bonding.

 The new chip's basic electrical properties and characterization 

profiles meet specifications.

 The new chip has better ESD protection.

 It has passed reliability verification (quasi-25-09-PCAM-1938-

TP, quasi-24-06-PC8-1700-TP).

Conclusion
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RELIABILITY TESTING REPORT



Device Device Physical VFn(V) IR(uA) Ileak1(uA) Ileak2(uA) IFon1(mA) IFon2(mA) IFof1(mA) IFof2(mA) RonA1(Ohm) RonA2(Ohm) Failure 

Times Pcs NG(Pcs) Δ% Δ Δ Δ Δ Δ Δ Δ Δ Δ Number 

BEFORE 0.118% 0.000 0.002 0.015 2.018 2.018 1.997 1.998 37.650 37.645

300CYCLES 0.163% 0.000 0.003 0.017 1.991 1.992 1.972 1.973 37.386 37.361

BEFORE 0.099% 0.000 0.002 0.015 1.897 1.897 1.878 1.879 37.714 37.678

168HRS 0.438% 0.000 0.017 0.033 1.820 1.821 1.806 1.807 37.095 37.027

500HRS 0.190% 0.000 0.005 0.019 1.873 1.873 1.855 1.856 37.368 37.338

1000HRS 0.445% 0.000 0.002 0.015 1.837 1.838 1.821 1.823 37.184 37.155

BEFORE 0.078% 0.000 0.002 0.015 1.922 1.922 1.901 1.903 37.761 37.712

168HRS 0.417% 0.000 0.017 0.033 1.839 1.840 1.825 1.826 37.088 37.004

500HRS 0.285% 0.000 0.006 0.019 1.862 1.862 1.843 1.844 37.192 37.162

1000HRS 0.438% 0.000 0.002 0.015 1.840 1.841 1.824 1.841 37.103 37.062

BEFORE 0.082% 0.000 0.002 0.015 1.978 1.979 1.959 1.960 37.738 37.706

168HRS 0.237% 0.000 0.016 0.032 1.929 1.930 1.912 1.913 37.712 37.637

500HRS 0.297% 0.000 0.005 0.018 1.904 1.905 1.887 1.888 37.663 37.659

1000HRS 0.558% 0.000 0.002 0.016 1.868 1.869 1.853 1.855 38.022 38.005

5 壓力鍋 壓力鍋 壓力鍋 / 96 H 96HRS 22 0.381% 0.000 0.005 0.021 1.847 1.848 1.831 1.833 37.434 37.408 0

168HRS 0.221% 0.000 0.014 0.030 1.901 1.901 1.886 1.886 37.111 37.069

500HRS 0.140% 0.000 0.004 0.017 1.942 1.942 1.924 1.926 37.199 37.213

1000HRS 0.403% 0.006 0.002 0.015 1.938 1.939 1.922 1.924 36.903 36.903

168HRS 0.243% 0.000 0.013 0.029 1.901 1.901 1.886 1.886 37.452 37.410

500HRS 0.169% 0.000 0.003 0.017 1.918 1.918 1.900 1.901 37.507 37.510

1000HRS 0.553% 0.000 0.002 0.015 1.851 1.852 1.837 1.839 37.078 37.085

8 SH  焊錫耐熱 Resistance to Solder Heat Level 1 / Dip / 260°C / 10 sec / 3 Times 3TIMES 22 0.040% 0.000 0.002 0.015 1.961 1.961 1.942 1.943 37.773 37.779 0

9 SH2 沾錫性 Solderability Dip / 245°C / 3 sec / 1Times 1TIMES 22 0

Test

Item
Unit Condition MIN MAX Judgment

VF V IF = 10mA 0.8 1.5 △VF <  20%

IR uA VR = 5V 0 1 IR < 1μA

Ron Ω IF = 5mA, IL = 50mA 30 70 Ron< 60Ω

IFon mA IL = 50mA, VL = ±20V 0.4mA 5mA IFon<5mA

IFoff mA IL < 5uA, VL = ±20V 0.4mA 5mA IFoff>0.4mA

Ileak uA VL=600V 0 1uA IT<1μA

Solder coating

more than 95%

0

溫度循環 Temperature Cycle  -55°C~125°C / Dwell time 15min / 300 Cycles

Appearance check 10~50 X Microscope Inspection

Test Item

Pre-conditioning test:

125℃烘烤24小時

85℃85%RH    168hrs

reflow 3times

高溫 High Temperature Storage

 高溫高濕逆向 Humidity with Reverse Bais

高溫 High Temperature Life 110°C / 1000 H / @IF=5mA,IL=20mA

HTR

Reliability Testing Condition

PRIOR TEST:

2

1

NO

0

Condition

3

7

6

4

HT

22

22

22

22

22

TC

低溫 Low Temperature Storage

 85°C/85%RH / 1000 H / @VL=100V

Code

HTB 0

0

0

 高溫逆向 Temperature with Reverse Bais 85°C / 1000 H / @VL=480V

 *-40°C / 1000 H

 Non Pre-conditioning(未吸濕，未上PCB板)

 110°C / 1000 H

0LT

HTHR

22


