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DATE: 12 August, 2021
PCN #: 2540

PCN Title: Qualified Additional Fab Site, Assembly/Test (A/T) Sites, Bill of
Material (BOM) and updated Device Data Sheets

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request within 30 days as well. Otherwise, samples may not be built prior to this
change. Please refer to the implementation date of this change as it is stated in
the attached PCN form. Please contact your local Diodes sales representative to
acknowledge receipt of this PCN and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local
Diodes sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE PCN-2540 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
12 August, 2021 12 November, 2021 Analog Semiconductors | Fab Site, A/T Sites, BOM 2540
and Data Sheet Change

TITLE

Qualified Additional Fab Site, Assembly/Test (A/T) Sites, Bill of Material (BOM) and updated Device Data Sheets

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified additional Fab Site
Dongbu HiTek (FAB2) located in Eumseong-gun, South Korea, Diodes Internal A/T Site (CAT) located in Chengdu, China,
additional A/T Site Greatek Electronics Inc. (GTK Zhunan) located in Zhunan, Taiwan, additional A/T Site (SIMAT) located in
Shanghai, China, and additional A/T Site JCET Group Co., Ltd. (JCET) located in Sugian, China. In addition, we have qualified
PdCu wire, EMG-350 Mold Compound, second source lead frame supplier (LeFram) and data sheet changes on selected
devices.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure no
change to device functionality or electrical specifications in the datasheet. Refer to the attached qualification report embedded in
this file (to view, download this PCN file then open it with a PDF viewer to see the attached qual report).

IMPACT

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically indicated.

PRODUCTS AFFECTED

Table 1 - Qualified Additional Mold Compound (EMG-350)

Table 2 - Qualified Additional Fab Site (DBH FAB2 Eumseong-gun)

Table 3 - Qualified Additional A/T Site (GTK Zhunan)

Table 4 - Qualified Additional A/T Site (JCET Sugian)

Table 5 - Qualified Additional Lead Frame Supplier (LeFram)

Table 6 - Qualified Additional A/T Site (SIMAT)

Table 7 - Qualified Additional Bump Site * (LBS), Additional A/T Site (CAT) to include PdCu Bond Wire
Table 8 - Update Datasheet Specifications (See Table 8A for Data Sheet Comparison)

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: https://www.diodes.com/about/contact-us/contact-sales/
Data Sheet: https://www.diodes.com/catalog/

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.

Table 1 - Qualified Additional Mold Compound (EMG-350)
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AP3706P-G1

Table 2 - Qualified Additional Fab Site (DBH FAB2 Eumseong-gun)

AP62300TWU-7

AP62300WU-7

Table 3 - Qualified Additional A/T Site (GTK Zhunan)

PI9OLVO1TEX

PI9OLVO2TEX

Table 4 - Qualified Additional A/T Site (JCET Sugian)

PI3CH400ZBEX

P14ULS3V204ZBEX

P14ULS5V104ZBEX

Table 5 - Qualified Additional Lead Frame Supplier (LeFram)

PI149FCT3805DHEX

PI49FCT38072BHEX

P149FCT3807DHEX

PI6C10810HEX

Table 6 - Qualified Additional A/T Site (SIMAT)

AP4310AMTR-AG1

AP4310AMTR-AG1-01

AP4310AMTR-G1

AP4310AMTR-G1-73

AP4310AMTR-G1-C01

AP4310AUMTR-AG1

AP4310AUMTR-G1

AP4310EMTR-AG1

AP4310EMTR-G1

DAS01B

Table 7 - Qualified Additional Bump Site * (LBS), Additional A/T Site (CAT) to include PdCu Bond Wire

AP2337SA-7

AP2501M8-13

AP63300WU-7*

AP63301WU-7*

AP7361-18SP-13

AP7362-10SP-13

AP7362-12SP-13

AP7362-15SP-13

AP7362-18SP-13

AP7362-25S5P-13

AP7362-33SP-13

AP7362A-10SP-13

AP7362A-12SP-13

AP7362A-15SP-13

AP7362A-18SP-13

AP7362A-255P-13

AP7362A-33SP-13

AP7362A-SP-13

AP7362-SP-13

AP7363-SP-13

Table 8 - Update Data Sheet Specifications (See Table 8A for Data Sheet Comparison)

PI7C9X110BNBE

PI7C9X111SLBFDE

PI7C9X111SLBFDE-2017

PI7C9X111SLBFDEX

PI7C9X111SLBFDEX-2017

PI7C9X112SLFDE

PI7C9X112SLFDEX

PI7C9X113SLFDE

PI7C9X113SLFDE-2017

PI7C9X113SLFDEX

PI7C9X113SLFDEX-2017

PI7C9X118SLFDE

PI7C9X118SLFDEX

PI7C9X130DNDE

Table 8A: Data Sheet Comparison (Following 8 pages)

DIC-034 R5
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P17C9X110B

Current Data Sheet

New Data Sheet

16 POWER SEQUENCING

The PI7C9X110B require two voltages: 3.3V I/O voltage and 1.8V core
voltage. The 1.8V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X110B, the user can either apply ALL voltages at the same time, or
turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.8V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X110B will not be damaged as long as 3.3V is

applied either before or at the same time as 1.8V.

During power cycle, if there is a delay in applying 1.8V core voltage
after the 3.3V is applied, the internal logic might be placed in an
unknown state if the power off period is not long enough to cause the
device totally discharged. This condition in turn may produce
undetermined 1/O states on some pins. If the core logic is totally
discharged before applying 3.3V, then all bi-directional 1/0 pins will stay
at their default states.

The typical time for PI7C9X110B to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.

- Figure 16-1 below shows the I/O timing sequence

with undetermined 1/O state, and Figure 16-2 shows the recommended

power sequence timing.
= D
PoS0sec |

[I—

3,3V VO power

1.8V care power

xecionst e 0 e [ 1 |

Detault 110
stale

Narmal 10 stale Undetermined VO state Normal ) staby

Figure Error! No text of specified style in document.-1 Timing Sequence
with Undetermined 1/0 State

i Lessthan
P Shsec
L

IW WO power

1.8V core power

Bideectional pin V0 state | ] [ |
|
Normal 11O stabe

Detault VO
state

Normal VO state

Figure Error! No text of specified style in document.-2 Recommended
Power Sequence

16 POWER SEQUENCING

The PI7C9X110B require two voltages: 3.3V 1/0 voltage and 1.8V core
voltage. The 1.8V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
P17C9X110B, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.8V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X110B will not be damaged as long as 3.3V is
applied either before or at the same time as 1.8V.

During power cycle, if there is a delay in applying 1.8V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause the device
totally discharged. This condition in turn may produce undetermined I/O
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional I/O pins will stay at their default
states.

The typical time for PI7C9X110B to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Figure 16-1 below shows the I/O timing sequence with undetermined
1/0O state, and Figure 16-2 shows the recommended power sequence

timing.
i Lessthan 1
- E
3.3V VO power
1.5V core power

— —

- | | [

Undetermined VO state MNommal O stabe

Noemal IO state Defac bO
slate

Figure Error! No text of specified style in document.-3 Timing Sequence
with Undetermined 1/0 State

3.3V 10 pewar

18V core power

B ot 0 e 1

Detaut K3
st

Mormal U0 state Normal K0 state

Figure Error! No text of specified style in document.-4 Recommended
Power Sequence

If the gap between 3.3V |0 power and 1.8V core power is too big, there
might be glitch at pins PERST_L and RESET_L. The maximum gap is
recommended to be 50us~50ms, customer needs to measure the
waveform of PERST_L and RESET_L to make sure there is no glitch during
the gap.
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P17C9X111SL

Current Data Sheet

New Data Sheet

15 POWER SEQUENCING

The PI7C9X111SL requires two voltages: 3.3V I/O voltage and 1.0V core
voltage. The 1.0V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X111SL, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.0V) within
same time, the PI7C9X111SL will not be damaged as long as 3.3V is

. If all power rails are not applied at the

applied either before or at the same time as 1.0V.

i Lessthan | S0us |
Sosec
33V VO power I
1.0V core power —l ’7
Bidinectional pin VO state | | | |
Nomal U0 state D*‘::"‘ VO Undetermined KO state Mormal VO state
e

Figure Error! No text of specified style in document.-5 Timing sequence
with undetermined 1/0 state
|

{ Lessthan © S0us
i BDsec

3V VO power I [

1,0V core power

o dencnt p 0 s | []

Detauht 1O
state

Hormal U0 state Normal VO state

Figure Error! No text of specified style in document.-6 Recommended
Power Sequence

15 POWER SEQUENCING

The PI7C9X111SL requires two voltages: 3.3V I/O voltage and 1.0V core
voltage. The 1.0V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X111SL, the user can either apply all voltages at the same time, or
turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.0V) within the suggested maximum delay (50ms). If all power rails are
not applied at the same time, the PI7C9X111SL will not be damaged as
long as 3.3V is applied either before or at the same time as 1.0V.
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P17C9X112SL

Current Data Sheet

New Data Sheet

14 POWER SEQUENCING

The PI7C9X112SL requires two voltages: 3.3V I/O voltage and 1.0V core
voltage. The 1.0V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X112SL, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.0V) within
same time, the PI7C9X112SL will not be damaged as long as 3.3V is
applied either before or at the same time as 1.0V.

. If all power rails are not applied at the

i Lessthan | S0us |
i osisec

3V VO power I

1,0V core power

]

—
|

£1.directional pin VO state | | |

Nomal U0 state D*‘::"‘ VO Undetermined KO state MNormal KO seate
e

Figure Error! No text of specified style in document.-7 Timing sequence
with undetermined 1/0 state

i Lessthan : S0us
Ssec

3V VO power I [

1,0V core power

o divectional pin VO state | | |

Detauht 1O
state

Hormal U0 state Normal VO state

Figure Error! No text of specified style in document.-8 Recommended
Power Sequence

14 POWER SEQUENCING

The PI7C9X112SL requires two voltages: 3.3V I/O voltage and 1.0V core
voltage. The 1.0V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X112SL, the user can either apply all voltages at the same time, or
turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.0V) within the suggested maximum delay (50ms). If all power rails are
not applied at the same time, the PI7C9X112SL will not be damaged as
long as 3.3V is applied either before or at the same time as 1.0V.
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PI7C9X113SL

Current Data Sheet
2.2 PCl EXPRESS SIGNALS
NAME PIN TYPE | DESCRIPTION
ASSIGNMENT
REFCLKP 13,12 1
REFCLKN
RP 21,20 | PCI Express Data Inputs: Differential data receiver input
RN signals
TP 17,16 O PCI Express Data Outputs: Differential data transmitter output
TN signals
PERST_L 29 | PCI Express Fundamental Reset (Active LOW):
P17C9X113SL The device uses this signal reset to initialize the
internal state machines.
New Data Sheet
2.2 PCI EXPRESS SIGNALS
NAME PIN TYPE | DESCRIPTION
ASSIGNMENT
REFCLKP 13,12 | Reference Clock Inputs: Connect to external 100MHz
REFCLKN differential clock. These signals require AC coupled with 0.1uF
capacitors.
RP 21,20 | PCI Express Data Inputs: Differential data receiver input
RN signals
TP 17,16 (e} PCI Express Data Outputs: Differential data transmitter output
TN signals
PERST_L 29 | PCI Express Fundamental Reset (Active LOW):
P17C9X113SL The device uses this signal reset to initialize the
internal state machines.

Current Data Sheet

New Data Sheet

14 POWER SEQUENCING

The P17C9X113SL requires two voltages: 3.3V 1/0 voltage and 1.1V core
voltage. The 1.1V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X113SL, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.1V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X113SL will not be damaged as long as 3.3V is
applied either before or at the same time as 1.1V.

During power cycle, if there is a delay in applying 1.1V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause PI7C9X113SL
totally discharged. This condition in turn may produce undetermined 1/0
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional 1/O pins will stay at their default
states.

The typical time for PI7C9X113SL to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Certain precautions should be made if the delay between 3.3V and 1.1V

14 POWER SEQUENCING

The P17C9X113SL requires two voltages: 3.3V 1/0 voltage and 1.1V core
voltage. The 1.1V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X113SL, the user can either apply all voltages at the same time, or
turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.1V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X113SL will not be damaged as long as 3.3V is

applied either before or at the same time as 1.1V.

During power cycle, if there is a delay in applying 1.1V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause PI7C9X113SL
totally discharged. This condition in turn may produce undetermined /0
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional 1/0 pins will stay at their default
states.

The typical time for PI7C9X113SL to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Certain precautions should be made if the delay between 3.3V and 1.1V
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is larger than 50us. Figure 14-1 below shows the I/O timing sequence
with undetermined 1/0O state, and Figure 14-2 shows the recommended

power sequence timing.

3,3V 1O power

1.1V core pawer

—

et pn st | ] ]

Undetermined VO state Nommal O stabe

Noemal IO state Defauin 1o
stane

Figure Error! No text of specified style in document.-9 Timing Sequence
with Undetermined 1/0 State

: Less than i .
i sgsee

3.3V VO power

1.1V core power

Ba-directonal pin IO state | | |

Defauit 1O

| 10 s2ah
at Normal 1O state

Narmal I state

Figure Error! No text of specified style in document.-10 Recommended
Power Sequence

is larger than 50us. Figure 14-1 below shows the I/O timing sequence
with undetermined 1/0 state, and Figure 14-2 shows the recommended

power sequence timing.

33V 1O power

1.1V core power

Bi-directional pin V0 state | | | ]

Dok 10
state

MNoemal VO state Undetermined 1O state MNormal VD state

Figure Error! No text of specified style in document.-11 Timing
Sequence with Undetermined 1/0 State

i Less than a 0 -
P oo w

33V VO power

1.1V core pawer

Bidirectional pin VO state ] | ]

Defauit b0

Hormal U0 stabe
stabe

Noemal VO stale

Figure Error! No text of specified style in document.-12 Recommended
Power Sequence

If the gap between 3.3V |0 power and 1.1V core power is too big, there
might be glitch at pin RESET_L. The maximum gap is recommended to
be 50us~50ms, customer needs to measure the waveform of RESET_L to

make sure there is no glitch during the gap.
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PI7C9X118SL

Current Data Sheet
2.2 PCI EXPRESS SIGNALS
NAME PIN TYPE | DESCRIPTION
ASSIGNMENT
REFCLKP 13,12 1
REFCLKN
RP 21,20 | PCI Express Data Inputs: Differential data receiver input
RN signals
TP 17,16 O PCI Express Data Outputs: Differential data transmitter output
TN signals
PERST_L 29 | PCI Express Fundamental Reset (Active LOW):
P17C9X118SL The device uses this signal reset to initialize the
internal state machines.
New Data Sheet
2.2 PCI EXPRESS SIGNALS
NAME PIN TYPE | DESCRIPTION
ASSIGNMENT
REFCLKP 13,12 | Reference Clock Inputs: Connect to external 100MHz
REFCLKN differential clock. These signals require AC coupled with 0.1uF
capacitors.
RP 21,20 | PCI Express Data Inputs: Differential data receiver input
RN signals
TP 17,16 (e} PCI Express Data Outputs: Differential data transmitter output
TN signals
PERST_L 29 | PCI Express Fundamental Reset (Active LOW):
P17C9X118SL The device uses this signal reset to initialize the
internal state machines.

Current Data Sheet

New Data Sheet

14 POWER SEQUENCING

The P17C9X118SL requires two voltages: 3.3V 1/0 voltage and 1.1V core
voltage. The 1.1V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X118SL, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.1V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X118SL will not be damaged as long as 3.3V is
applied either before or at the same time as 1.1V.

During power cycle, if there is a delay in applying 1.1V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause PI7C9X118SL
totally discharged. This condition in turn may produce undetermined 1/0
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional 1/O pins will stay at their default
states.

The typical time for PI7C9X118SL to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Certain precautions should be made if the delay between 3.3V and 1.1V
is larger than 50us. Figure 14-1 below shows the I/O timing sequence

14 POWER SEQUENCING

The PI7C9X118SL requires two voltages: 3.3V I/O voltage and 1.1V core
voltage. The 1.1V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
PI7C9X118SL, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.1V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X118SL will not be damaged as long as 3.3V is
applied either before or at the same time as 1.1V.

During power cycle, if there is a delay in applying 1.1V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause PI7C9X118SL
totally discharged. This condition in turn may produce undetermined I/O
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional I/O pins will stay at their default
states.

The typical time for PI7C9X118SL to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Certain precautions should be made if the delay between 3.3V and 1.1V
is larger than 50us. Figure 14-1 below shows the I/O timing sequence
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with undetermined 1/O state, and Figure 14-2 shows the recommended
power sequence timing.

Less than
50 sec

3.3V VO power

1.9V core power

— —

Badirectional pin VO state ] | ] |

Defauit 1O
state

Narmal /0 state Undetarmined /0 state Normal 1O state

Figure Error! No text of specified style in document.-13 Timing
Sequence with Undetermined 1/0 State

Less than
50 sec

3.3V VO power

1.1V core power

Bidirectional pin VO state | | |

Defauit 1O

i L
Narmal I state e

Normal 10 state

Figure Error! No text of specified style in document.-14 Recommended
Power Sequence

with undetermined 1/0 state, and Figure 14-2 shows the recommended
power sequence timing.

| Less than
50 sec Sams I

3.3V VO power ]

1.1V care power

e —

Badirectional pin VO state | | ] |

Detauit 1O
state

Nomal /O state Undetermined 1O state Mormnal VO stale

Figure Error! No text of specified style in document.-15 Timing
Sequence with Undetermined 1/0 State

SO

| Less than
50 sec S0ms

3.3V VO power ]

1.1V care power

Badirectional pin VO state | | |

Detauit 1O
state

Nomal /O state Normal O state

Figure Error! No text of specified style in document.-16 Recommended
Power Sequence

If the gap between 3.3V |0 power and 1.1V core power is too big, there
might be glitch at pin RESET_L. The maximum gap is recommended to
be 50us~50ms, customer needs to measure the waveform of RESET_L to
make sure there is no glitch during the gap.
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PI7C9X130D

Current Data Sheet

New Data Sheet

16 POWER SEQUENCING

The P17C9X130D require two voltages: 3.3V 1/O voltage and 1.8V core voltage.
The 1.8V VDDCAUX is consider the same as core voltage, and can be combined as
one. When designing the power supplies for PI7C9X130D, the user can either apply
ALL voltages at the same time, or turn on the higher voltage (3.3V) first, followed
by the lower voltages (1.8V) within suggested limits. If all power rails are not
applied at the same time, the P17C9X130D will not be damaged as long as 3.3V is
applied either before or at the same time as 1.8V.

During power cycle, if there is a delay in applying 1.8V core voltage after the 3.3V
is applied, the internal logic might be placed in an unknown state if the power off
period is not long enough to cause the device totally discharged. This condition in
turn may produce undetermined I/O states on some pins. If the core logic is totally
discharged before applying 3.3V, then all bi-directional 1/0 pins will stay at their

default states.

The typical time for PI7C9X130D to discharge completely is less than 3 seconds,
but in extreme cases this period can be as long as 50 seconds.

Figure 16-1
below shows the 1/0 timing sequence with undetermined I/O state, and Figure 16-

2 shows the recommended power sequence timing.

| Lessthan 50 us.

L
—

3.3V 1O power

1.8V core pawer

—

Bi-directional pin /0 state ‘ ‘ ‘ |

Default O
state

Normal 110 state Undetermined /O state Normal 10 state

Figure Error! No text of specified style in document.-17 Timing
sequence with undetermined 1/0 state

i Lessthan | S0us

50 sec

3.3V 1O power

L

1.8Y core power

Bi-directional pin /0 state | | l

Default 11O
state

Normal Q) state Normal /0 state

Figure Error! No text of specified style in document.-18 Recommended
Power Sequence

16 POWER SEQUENCING

The PI7C9X130D require two voltages: 3.3V 1/0 voltage and 1.8V core
voltage. The 1.8V VDDCAUX is consider the same as core voltage, and
can be combined as one. When designing the power supplies for
P17C9X130D, the user can either apply ALL voltages at the same time,
or turn on the higher voltage (3.3V) first, followed by the lower voltages
(1.8V) within suggested limits. If all power rails are not applied at the
same time, the PI7C9X130D will not be damaged as long as 3.3V is
applied either before or at the same time as 1.8V.

During power cycle, if there is a delay in applying 1.8V core voltage after
the 3.3V is applied, the internal logic might be placed in an unknown
state if the power off period is not long enough to cause the device
totally discharged. This condition in turn may produce undetermined I/O
states on some pins. If the core logic is totally discharged before
applying 3.3V, then all bi-directional I/O pins will stay at their default
states.

The typical time for PI7C9X130D to discharge completely is less than 3
seconds, but in extreme cases this period can be as long as 50 seconds.
Figure 16-1 below shows the I/O timing sequence with undetermined
1/0O state, and Figure 16-2 shows the recommended power sequence
timing.

| Less than
50 sec

3.3V 10 power

1.8V core power

Bi-directional pin I/O state ‘ | I |

Default IO
state

Normal I/ state Undetermined 1/O state Normal IO state

Figure Error! No text of specified style in document.-19 Timing
Sequence with Undetermined 1/0 State

| Less than
i S0sec

]

50 ms

3.3V 110 power

1.8V core power

Bi-directional pin I/O state ‘ | l

Default IO
state

Normal I/0 state Normal 1/O state

Figure Error! No text of specified style in document.-20 Recommended
Power Sequence

If the gap between 3.3V 10 power and 1.8V core power is too big, there
might be glitch at pins PERST_L and RESET_L. The maximum gap is
recommended to be 50us~50ms, customer needs to measure the
waveform of PERST_L and RESET_L to make sure there is no glitch during
the gap.

Page 11 of 11
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Description: Qualificationof AP7173-SPG-13
Qual Device 1
General Part Number AP7173-SPG-13-82
Package SOP-8L-EP
Wire Bond, Cu Piller, CSP wire bond
MSL Level 1
Package Size 4.9%6.0*1.6mm
Die Quantity (eg. Die per package) 1
Die Name(1) AD06070310A0-CN
Die Size (W/L/Thickness 1.39*1.47mm
Die Process / Technology CMOS/0.5um/5V/2P3M
Wire Bond Material (Au, Cu, Al) PdCu
Wire Diameter 1.3mil
Fab Wafer FAB NUVOTON
Wafer Diameter 6"
Wafer Thickness 675
No. of bond over active area 10
Glass Transistion Temp 120 degree C
Lead Material Manufacture SHEC / ASM
Header plating (Die Land Area) Bare Copper
Max Junction Temp 150 degree C
Package BackgrindThinkness 250um
Backgrind Location CAT
Bond Type (at Die) Ball
Bond Type (at LF) Stitch
DB Epoxy/Solder Type Epoxy
Die Attach Material 9005SP
# of pad/ball/pin Pitch 10
Leadframe Type SOP-8L EP E
Leadframe Material CDA194
Molding Compound Type EME-G700L Type S
Green Compound (Yes/No) Yes
Lead-Free (Yes/No) Yes
AT/Rel Assembly Site CAT
FT Test Site SAT
Realibility Test Site SAT
Qual Plan # 21012702
I
Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass
Soak 85C, 85% RH 168Hrs 0/154 X Pass
IR reflow 260C 3 cycles 0/154 X Pass
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles 077 X Pass
1000 cycles /77 X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Vcc = Op Max 96 Hrs 077 X Pass
HTSL (JESD22-A103) 168 Hrs 0177 X Pass
High Temperature Storage Ta>150C 500 Hrs 0/77 X Pass
1000 Hrs /77 X Pass
Ta=125C, 100% Vcc 168 Hrs /77 X Pass
HTOL or Ta=150 for 408 hrs 500 Hrs /77 X Pass
1000 Hrs 0/77 X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass
Sol deSerili ty >95% Coverage 5 Seconds 0/15 X Pass
PD . Ppk>1.67
Physical Dimensions Package Outline Cpk>1.33 X Pass
Human Body Model HBM  (AEC-Q100-002) +-2KV 03 X F;isvs
. Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X 1500V
LU ) ’ Pass
Latch-up (Class II) Max Operating Ta or Tc or ] 100mA 0/6 X 100mA with 25C & 125C
Charagtheerlirzation Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass
Summary: CY Chen
Submitted By: CY Chen

Approved By:

L Qian 6/8/2021
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Description: DBH FAB2 AP62300WU and AP62300TWU Qualification

Qual Device 1 Qual Device 2 Qual Device 3
General Part Number AP62300WU-7 AP62300WU-7 AP62300TWU-7
Package TSOT26 TSOT26 TSOT26
Wire Bond, Cu Piller, CSP Cu Pillar Cu Pillar Cu Pillar
MSL Level 1 1 1
Package Size 2.9*1.6*0.8 2.9*1.6*0.8 2.9*1.6*0.8
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AD08070464HOF2-BN AD08070464HOF2-BN AD08070464J0F2-BN
Die Size (W/L/Thickness 853 /1206 (um) 853 /1206 (um) 853 /1206 (um)
Die Process / Technology BCD 0.18um 16V/5V 1P3M BCD 0.18um 16V/5V 1P3M BCD 0.18um 16V/5V 1P3M
Fab Wafer FAB Dongbu Hitek FAB2 Dongbu Hitek FAB2 Dongbu Hitek FAB2
Wafer Diameter 8" 8" 8"
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition Thick Al Thick Al Thick Al
Top Metal Thickness 4um 4um 4um
No. of bond over active area 0 0 0
Max Junction Temp 125 degree C 125 degree C 125 degree C
Max Thermal resistance Junc (case) 12 °C/W 12 °C/W 12 °C/W
Max Thermal resistance Junc (amibent) 88°C/W 88°C/W 88°C/W
No of masks Steps 23 23 23
Metal Layers 3 3 3
Min Metal Width 0.196um 0.196um 0.196um
Min Metal Spacing 0.21um 0.21um 0.21um
Power Consumption 0.8W 0.8W 0.8W
Package BackgrindThinkness 200um 200um 200um
Backgrind Location TSHT TSHT TSHT
DB Epoxy/Solder Type Solder Solder Solder
FLUX TAC026 TAC026 TAC026
Min Bond Pad Pitch 160um 160um 160um
# of pad/ball/pin Pitch 6 6 6
Leadframe Type TSOT23-6L FC-A TYPE 16ROW TSOT23-6L FC-A TYPE 16ROW TSOT23-6L FC-A TYPE 16ROW
Leadframe Material A194 Etching, 0.152, Bare Cu A194 Etching, 0.152, Bare Cu A194 Etching, 0.152, Bare Cu
Molding Compound Type CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2)
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
Solder Ball Diameter 100/150um 100/150um 100/150um
AT/Rel Assembly Site CAT CAT CAT
FT Test Site CAT CAT CAT
Realibility Test Site CAT CAT CAT
DataSheet Complete (Y/N) Y Y Y
Qual Plan # 21021804 21021804 21021804
_ I I
Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results. X = Test Needed Results. X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X 7KV X 7KV X 7KV
. Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X 1500V X 1500V X 1500V
Latch-ulp_lzCIass ) Max Operating Ta or Tc or Tj 100mA 0/6 X ZES:A X ZES:A X ZES:A
Char .
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass
Summary: Helen Hu 6/22/21

Submitted By:
Approved By:

Mark Li 6/23/21
M Kulbeth 7/2/2021
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Description: Qualification of AP63300WU-7 and AP63301WU-7

Submitted By:
Approved By:

P Sun
L Qian 5/7/2021

ngl Device 1 QBS Device 1 QBS Device 2 QBS Device 3
General Part Number AP6330XWU-7(X=0,1) AP63300QWU-7 AP63300QWU-7 AP63300QWU-7
Package TSOT26 TSOT26 TSOT26 TSOT26
Wire Bond, Cu Piller, CSP Cu Pillar Cu Pillar Cu Pillar Cu Pillar
MSL Level MSL1 MSL1 MSL1 MSL1
Package Size 2.9*1.6*0.9 2.9*1.6*0.9 2.9*1.6*0.9 2.9*1.6*0.9
Die Quantity (eg. Die per package) 1 1 1 1
Die Name(1) HA002B HA002B HA002B HA002B
Die Size (W/L/Thickness 2380*1220 2380*1220 2380*1220 2380*1220
Die Process / Technology 0.18um CMOS 1P2M 0.18um CMOS 1P2M 0.18um CMOS 1P2M 0.18um CMOS 1P2M
Fab Wafer FAB Dongbu Hitek Dongbu Hitek Dongbu Hitek Dongbu Hitek
Wafer Diameter 8" 8" 8" 8"
Wafer Thickness 725um 725um 725um 725um
Top Metal Type/Bond Pad Composition thick AL thick AL thick AL thick AL
Top Metal Thickness 4 um 4um 4um 4um
Die passivation thickness  range Nitride: 0.6um + Ox: Nitride: 0.6um + Ox: Nitride: 0.6um + Ox: Nitride: 0.6um + Ox:
0.3um 0.3um 0.3um 0.3um
No. of bond over active area 0 0 0 0
Max Junction Temp 160 degree C 160 degree C 160 degree C 160 degree C
Max Thermal resistance Junc (case) 39 °C/W 39 °C/W 39 °C/W 39 °C/W
Max Thermal resistance Junc (amibent) 89°C/W 89°C/W 89°C/W 89°C/W
No of masks Steps 22 22 22 22
Metal Layers 2 2 2 2
M1: 0.23um M1: 0.23um M1: 0.23um M1: 0.23um
Min Metal Width M2: 2um M2: 2um M2: 2um M2: 2um
M1: 0.23um M1: 0.23um M1: 0.23um M1: 0.23um
Min Metal Spacing M2: 2um M2: 2um M2: 2um M2: 2um
Power Consumption 1W @12v--5v 1W @12v--5v 1W @12v--5v 1W @12v--5v
RDL Design and Process NA NA NA NA
Number of Transistors NA NA NA NA
Package BackgrindThinkness 205um 205um 205um 205um
Backgrind Location CAT CAT CAT CAT
DB Epoxy/Solder Type Solder Solder Solder Solder
Die Attach Material Flux TF38 Flux TF38 Flux TF38 Flux TF38
Min Bond Pad Pitch 191um 191um 191um 191um
# of pad/ball/pin Pitch 17 17 17 17
Leadframe Type TSOT23-6L FC-B TSOT23-6L FC-B TSOT23-6L FC-B TSOT23-6L FC-B
Leadframe Material A194 A194 A194 A194
Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Green Compound (Yes/No) Y Y Y Y
Lead-Free (Yes/No) Y Y Y Y
Solder Ball Diameter 120um 120um 120um 120um
AT/Rel Assembly Site CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT
Realibility Test Site CAT CAT CAT CAT
Qual Plan # #21030501 #20090703 #20090703 #20090703
Re:ilibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Resultg X = Test Needed Result§ X = Test Needed Resultg X = Test Needed Results-
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 QBS to QBS devicel X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs 0/154 QBS to QBS devicel X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 QBS to QBS devicel X Pass X Pass X Pass
Temp Cycle (TC) Moun ts dEoSnDsgg é?)?rd-eg;li?; Card) 500 cycles 0177 QBS to QBS devicel X Pass X Pass X Pass
1000 cycles /77 QBS to OBS devicel X Pass X Pass X Pass
JESD22-A101/A110 .
HAST 130C, 85%RH 33.3 psia Voc = Op Max 96 Hrs o/77 QBS to QBS devicel X Pass X Pass X Pass
High Tempz-:—asttre Storage © E_?Eizlzs_gém) 168 Hrs o077 QBS to QBS devicel X Pass X Pass X Pass
500 Hrs /77 QBS to OBS devicel X Pass X Pass X Pass
1000 Hrs /77 QBS to OBS devicel X Pass X Pass X Pass
HTOL Ta=125C, 100% Vcc 168 Hrs /77 QBS to OBS devicel X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs /77 QBS to OBS devicel X Pass X Pass X Pass
1000 Hrs /77 QBS to OBS devicel X Pass X Pass X Pass
SoldeSrIZbility >95% Coverage 5 Seconds 0/15 QBS to QBS devicel X Pass
Physical Elijmensions Package Outline Egtzig; QBS to QBS devicel X Pass X Pass X Pass
. Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 QBS to QBS devicel X 3KV X 3KV X 3KV
. . Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 QBS to QBS devicel X 2000V X 2000V X 2000V
LU ) ] ) Pass Pass Pass
Latch-up (Class Il) Max Operating Ta or Tc or Tj 100mA 0/6 QBS to QBS devicel X 200mA with 25C X 200mA with 25C X 200mA with 25C
& 125C & 125C & 125C
Chara((:‘trzirzation Typ -40C, 0OC, 25C, 85C, 125C Operating Range 0/30 QBS to QBS devicel X Pass
Summary:
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Description: Hi Rel Summary for JCET_CZ Add second vendor HHCK for Sinopaco compound products

Qual Device 1

General Part Number AP3706P-G1
Package DIP-8
Wire Bond, Cu Piller, CSP Wire Bond
MSL Level N/A
Package Size 9.6mm*6.6mm*3.6mm
Die Quantity (eg. Die per package) 1
Die Name(1) BN012B0-2
Die Size (W/L/Thickness) 2.08mm*1.23mm*0.675mm
Die Process / Technology 1.5um BiCMOS
Wire Bond Material (Au, Cu, Al) PdCu
Wire Diameter 1mil
Fab Wafer FAB SFAB-2
Wafer Diameter 6"
Wafer Thickness 675um
Top Metal Type/Bond Pad Composition AlCu
Top Metal Thickness 1.2um
Die passivation thickness range SiO2 5000A+ SIN 5000A
No. of bond over active area 0
Glass Transistion Temp 149°C
Lead Material Manufacture NingboKangQiang
Header plating (Die Land Area) Ag
Max Junction Temp 150C
Max Thermal resistance Junc (case) N/A
Max Thermal resistance Junc (amibent) 100°C/W
No of masks Steps 13
Package Backgrind Location JCET
Bond Type (at Die) Ball
Bond Type (at LF) Wedge
DB Epoxy/Solder Type Epoxy
Die Attach Material DAD-90
Leadframe Type DIP8(5R)(100x100mil)
Leadframe Material C194
Molding Compound Type EMG-350
Green Compound (Yes/No) Yes
Lead-Free (Yes/No) Yes
AT/Rel Assembly Site JCET
FT Test Site JCET
Realibility Test Site BCD/JCET
Qual Plan # §033008
Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results Pass/Fail
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles orr7 X pass
1000 cycles 0/77 X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Vcc = Op Max 96 Hrs o177 X pass
HTSL (JESD22-A103) 168 Hrs /77 X Pass
High Temperature Storage Ta>150C 500 Hrs 0/77 X Pass
1000 Hrs /77 X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass
SoldeSrIZbility >95% Coverage 5 Seconds 0/15 X Pass
) PP . Package Outline Ppl>1.67 X Pass
Physical Dimensions C%?;S
Summary: Luo GanJun 2021/6/8

Submitted By:
Approved By:

Luo GanJun 2021/6/8
M Kulbeth 7/6/2021
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Description: Qualification of AP4310 at SIMAT

Qual Device 1

Qual Device 1

Qual Device 2

Qual Device 1 (JKFAB)

Qual Device 2 (JKFAB)

General Part Number AP4310AMTR-G1 AP4310AMTR-G1 AP4310EMTR-G1 AP4310AMTR-G1 AP4310EMTR-G1
Package SO-8 SO-8 SO-8 SO-8 SO-8
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond wire bond Wire Bond wire bond
MSL Level MSL3 MSL3 MSL3 MSL3 3
Package Size 4.95mm*6.1mm*1.7mm 4.95mm*6.1mm*1.7mm 4.95mm*6.1lmm*1.7mm 4.95mm*6.1mm*1.7mm 4.95mm*6.1mm*1.7mm
Die Quantity (eg. Die per package) 1 1 1 1 1
Die Name(1) AA045B AA045B AA251A0-1 AA045BA-H AA251A0-H
Die Size (W/L/Thickness) 1.01mm*1.45mm 1.01mm*1.45mm 1.01mm*1.45mm 1.01lmm*1.45mm 1.01lmm*1.45mm
Die Process / Technology 2U36V BIPOLAR 2U36V BIPOLAR 2U36V BIPOLAR 2U36V BIPOLAR 2U36V BIPOLAR
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1mil 1mil 1mil 1mil 1mil
Fab Wafer FAB SFAB1 SFAB1 SFAB1 JKFAB JKFAB
Wafer Diameter 6" 6" 6" 6" 6"
Wafer Thickness 675um 675um 675um 675um 675um
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu Al/Si/Cu Al/Si/Cu Al/Si/Cu
Top Metal Thickness 1.2um 1.2um 1.2um 1.2um 1.2um
Die passivation thickness range SiO2 5kA/SIN 5kA SiO2 5kA/SIN 5kA SiO2 5kA/SIN 5kA SiO2 5kA/SIN 5kA SiO2 5kA/SIN 5kA
No. of bond over active area 0 0 0 0 0
Glass Transistion Temp 110C 110C 110C 110C 110C
Lead Material Manufacture ASM ASM ASM ASM ASM
Header plating (Die Land Area) Ag Ag Ag Ag Ag
Max Junction Temp 150C 150C 150C 150C 150C
Max Thermal resistance Junc (case) 45C/W 45°C/W 45C/W 45C/W 45C/W
Max Thermal resistance Junc (amibent) 85 ‘C/W 85 C/W 85 ‘C/W 85 C/W 85 C/W
No of masks Steps 11 11 11 11 11
Package Backgrind Location N/A N/A SIMAT N/A SIMAT
Bond Type (at Die) ball ball Ball ball Ball
Bond Type (at LF) wedge wedge Wedge wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material 9005SP-2 9005SP-2 9005SP-2 9005SP-2 9005SP-2
Leadframe Material C194 C194 C194 C194 C194
Molding Compound Type CEL-9240HF CEL-9240HF CEL-9240HF CEL-9240HF CEL-9240HF
Green Compound (Yes/No) Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes
AT/Rel Assembly Site SIMAT SIMAT SIMAT SIMAT SIMAT
FT Test Site SIMAT SIMAT SIMAT SIMAT SIMAT
Realibility Test Site BCD BCD BCD BCD BCD
Qual Plan # 21041201 21041201 21041201 21041201 21041201
I I I I I I
Realibility Testing
Test Test Conditions Dur.atl.on ! Fail/SS X = Test Needed Results' X = Test Needed Result; X = Test Needed X = Test Needed Results' X =Test Needed
Limits Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass X Pass X Pass
Soak 30C, 60% RH 192Hrs 0/154 X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass X Pass X Pass
Temp Cycle (TC) Mount(eJ dEOSan(Z:-Q é?)?r d?ggu:;i?; Card) 500 cycles 0177 X Pass X Pass X Pass X Pass X Pass
1000 cycles 0/77 X Pass X Pass X Pass X Pass X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Vce = Op Max 96 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
HTSL (JESD22-A103)
High Temperature Storage Ta>150C 168 Hrs /77 X Pass X Pass X Pass X Pass X Pass
500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass X Pass X Pass
Sb - >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass
Solderability
PD Package Ppk>1.67
Physical Dimensions JESD22-B100B108 Qutline Cpk>1.33 X pass X pass X pass
Human Body Model HBM +-2KV 013 X Jowd QBS To Qual Devicel QBS To Qual Devicel
Charged Device Model CDM +750V 03 X Eﬁ/ QBS To Qual Devicel QBS To Qual Devicel
Lu Max Operating Ta or Tc or Tj 100mA 0/6 X Pass QBS To Qual Devicel QBS To Qual Devicel
Latch-up (Class I1) +-200mA
Chara(c:theé:irzation Typ -40C, 0C, 25C, 85C, 105C perating Ran 0/30 X Pass QBS To Qual Devicel QBS To Qual Devicel
Summary:

Submitted By:
Approved By:

Shi Zhigiang






Certificate of Design, Construction & Qualification

Description: Qualification of PI6C2405A-1LEX/-1HLEX/LIEX

Qual Device 1

Device QBS 1

Qual Device 3

Pkg QBS Device-1

Part Number

General

Diodes Package ID #

PTC Package Code(Wire) Finish

Construct Type: Wire Bond, Cu Pillar, CSP

MSL Level

Package Size in mm

Die Quantity (eg. Die per package)

Die Name(1)

Die Size (W/L/Thickness)

Wafer Fab/Die Process / Technology

Top Metal Type/Bond Pad Composition

Wire Bond Material (Au, PdCu, Cu, Al)

Wire Diameter

Wafer/Fab

Wafer Fab

Wafer Diameter

Wafer Thickness

Top Metal Thickness

Back Metal Type (All Layers)

Glass Transition Temp

Max Thermal resistance Junc (case)

Max Thermal resistance Junc (ambient)

Metal Layers

Package

Backgrind Thickness

Backgrind Location

Bond Type (at Die)

Bond Type (at LF)

DB Epoxy/Solder Type

Die Attach Material

Min Bond Pad Pitch

# of pad/ball/pin Pitch

Leadframe Type

Leadframe Material / Lead Finish

Molding Compound Type

Green Compound (Yes/No)

Lead-Free (Yes/No)

Assy/Test/Reliability

Assembly Site

FT Test Site

Reliability Test Site

Qual Plan #

PI2EQX3211BHE-2017,

PI49FCT20807HE,
PI49FCT3805CHE,
PI49FCT3805DHE,
PI49FCT38072BHE,
PI49FCT38072BHEX, PI6C2405A-1HLIEX PI6C2405A-1LEX Various
PI49FCT3807DHE,
PI6C10810HE,
PI6C10810HE-2017,
PI6C10810HEX,
PI6C10810HEX-2017
SSOP-20 TSSOP-8 TSSOP-8 TSSOP-48
H20(PdCu)Sn LO8(PdCu)Sn LO8(PdCu)Sn A48(PdCu)Sn
Wire Bond Wire Bond Wire Bond Wire Bond
MSL-1 MSL-1 MSL-1 MSL-1
7.2X5.3X2.0mm 6.5X4.4X1.2mm 6.5X4.4X1.2mm 12.6 X 6mm
1 1 1 1
Various CDM1-AB CDM1-AB NA
Various 1.65x1.98 1.65x1.98 NA
Various MGN3 0.5um MGN3 0.5um various
NA Al/Cu PdCu
PdCu Au PdCu or PureCu PdCu or PureCu
0.8mil 0.8mil 0.8mil 0.8mil
Various MGN Fab3 0.5um MGN Fab3 0.5um NA
8" (200mm) 8" (200mm) 8" (200mm) NA
725um 725um 725um NA
NA 4um 4um NA
NA Alumimum Alumimum NA
NA 130C 130C NA
NA 37 37 NA
NA 124 124 N
NA 2P2M 2P2M NA
8mil 8mil 8mil 8.0mil
GTK GTK GTK GTK
Ball Ball Ball Ball
Wedge Wedge Wedge Wedge
Epoxy Epoxy Epoxy Epoxy
EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G 1076DJ)-G
136um 136um 136um BPP =90um
20L/0.65mm 8L/0.65mm 8L/0.65mm 48 leads / 0.65 mm

ST (incl. supplier Lefram)

ST (incl. supplier Lefram)

ST (incl. supplier Lefram)

ST (incl. supplier Lefram)

Cu with Matte Sn

Cu with Matte Sn

Cu with Matte Sn

Cu / Matte Sn

EME G700LY EME G700LY EME G700LY EME G700LY
Yes Yes Yes Yes
Yes Yes Yes Yes
GTK GTK GTK GTK
GTK GTK GTK GTK
IST IST IST IST
21051303 21051303 21051303 QPG11012

Reliability Testing

Test Test Conditions. Duration / Limits Fail/ss Lots Required X = Test Needed Results. X =Test Needed Results. X =Test Needed Results. X =Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots | QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
IR reflow 260C 3 cycles QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
500 cycles - ATE
cyeles 500=0/77
(JESD22-A104) -65C-150C N . q q q q
Temp Cycle (PdCu) 1X 3 Assy lots | QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
1000 cycles - ATE
1000 = 0/72
JESD22-A101/A110
BHAST (PdCu) - 2X 130C, 85%RH, 33.3 psig, Vee = OpMax +96 = 192 hours, ATE 0/70 3 Assy lots | QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 3 Assy lots | QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
130C, 85%RH, 33.3 psia, no power v e B B
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots | QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass QBS via Pkg QBS Device-1 Pass X Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3 Assy lots | QBS via Pkg QBS Device-1 | Pass | QBS via Pkg QBS Device-1 |  Pass | QBS via Pkg QBS Device-1 |  Pass X Pass
168 Hrs 0/77 3WF X Pass X Pass X Pass N/A
HTOL
Ta=125C, Vcc = O M
High Temp Operating Life a ‘cc = Oper Max 500 Hrs 0/77 3 WF X Pass X Pass X Pass N/A
1000 Hrs 0/77 3WF X Pass X Pass X Pass N/A
- ELFR. Ta=125C, Ve = Oper Max 48 hrs 0/800 3WE Not Automotive pass Not Automotive pass Not Automotive pass N/A
Earlier Life Failure Rate use HTOL-168 hours use HTOL-168 hours use HTOL-168 hours
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 0/5 30 Bonds | QBS via Pkg QBS Device-1 PASS QBS via Pkg QBS Device-1 PASS QBS via Pkg QBS Device-1 PASS X PASS
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30Bonds | QBS via Pkg QBS Device-1 PASS QBS via Pkg QBS Device-1 PASS QBS via Pkg QBS Device-1 PASS X PASS
sp Check solderability on 5 units 5 Seconds o/s 3Assy | QBSvia Pkg QBS Device-1 | PASs | QBSviaPkg QBS Device-1 | PASS | QBSvia Pkg QBS Device-1 |  PASS X PASS
Solderability >95% Coverage v ¢ & B
PD " . . " Ppk>1.67
Physical Dimensions Measure dimensions on 15 units Package Outline Cpk>1.33 3 Assy NA NA NA X PASS

Summary:
Submitted By:

Approved By:

Virginia Cheung

Pam Finer 13-Jan-2021






Certificate of Design, Construction & Qualification

Description: ZB14 Package qualification at CJ_SQ

Qual Device 1

Qual Device 1

Qual Device 1

QBS Devices

QBS Devices

General

Part Number

Package

PTC Package Code

Wire Bond, Cu Piller, CSP

MSL Level

Package Size

Die Quantity (eg. Die per package)

Die#1

Die Name(1)

Die Size (W/L/Thickness

Die Process / Technology

Wire Bond Material (Au, Cu, Al)

Wire Diameter

Fab

Wafer FAB

Wafer Diameter

Wafer Thickness

Top Metal Type/Bond Pad Composition

Package

BackgrindThinkness

Backgrind Location

Bond Type (at Die)

Bond Type (at LF)

DB Epoxy/Solder Type

Die Attach Material

Min Bond Pad Pitch

# of pad/ball/pin Pitch

Leadframe Type

Leadframe Material and Finish

Molding Compound Type

PI4ULS3V204ZBEX

PI4ULS3V204ZBEX

PI4ULS3V204ZBEX

PI3CH400ZBEX

PI4ULS5V104ZBEX
PI4ULS5V104ZBEX-2017

QFNWB3.5*3.5-14L

QFNWB3.5*3.5-14L

QFNWB3.5*3.5-14L

QFNWB3.5*3.5-14L

QFNWB3.5*3.5-14L

ZB14 ZB14 ZB14 ZB14 ZB14
Wirebond Wirebond Wirebond Wirebond Wirebond
MSL1 MSL1 MSL1 MSL1 MSL1
3.5mm x 3.5mm 3.5mm x 3.5mm 3.5mm x 3.5mm 3.5mm x 3.5mm 3.5mm x 3.5mm
1 1 1 1 1
VT07-BA VT07-BA VT07-BA F33CH1-AA F3LS4C-Z011/LS4C-Z011
1.90 x 1.40mm 1.90 x 1.40mm 1.90 x 1.40mm 0.8mm x 1.73mm 0.8mm x 1.73mm
MGN 0.35um MGN 0.35um MGN 0.35um MGN 0.5um MGN 0.5um
AuPdCu AuPdCu AuPdCu AuPdCu AuPdCu
0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
MGN MGN MGN MGN MGN
8" 8" 8" 8" 8"
725um 725um 725um 725um 725um
Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu
230+10um 230+10um 230+10um 230+10um 230+10um
JCET-SQ JCET-SQ JCET-SQ JCET-SQ JCET-SQ
Ball Ball Ball Ball Ball
Wedge Wedge Wedge Wedge Wedge
Epoxy Epoxy Epoxy Epoxy Epoxy
EN-4900GC EN-4900GC EN-4900GC EN-4900GC EN-4900GC
270um 270um 270um 270um 270um
12pads/NA/0.5mm 12pads/NA/0.5mm 12pads/NA/0.5mm 26pads/NA/0.5mm 12pads/NA/0.5mm
Etched Etched Etched Etched Etched

Cu /Pb-free(Matte Tin)

Cu /Pb-free(Matte Tin)

Cu /Pb-free(Matte Tin)

Cu /Pb-free(Matte Tin)

Cu /Pb-free(Matte Tin)

CEL-9220HF13C)

CEL-9220HF13C)

CEL-9220HF13C)

CEL-9220HF13C)

CEL-9220HF13C)

Green Compound (Yes/No) Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assy / Test / Rel Assembly Site JCET-SQ JCET-SQ JCET-SQ JCET-SQ JCET-SQ
FT Test Site JCET-SQ JCET-SQ JCET-SQ JCET-SQ JCET-SQ
Reliability Test Site JCET-SQ JCET-SQ JCET-SQ JCET-SQ JCET-SQ
Qual Plan # 20111202 20111202 20111202 20111202 20111202
Reliability Test Site
Results Results Results Results Results
Test Test Conditions Duration / Limits Fail/ss Lots Required X = Test Needed u ) X = Test Needed u ) X = Test Needed u ) X = Test Needed Y : X = Test Needed u :
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 3 Assy lots 0/1 x240pcs Pass 0/1 x240pcs Pass 0/1 x240pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots 0/1 x240pcs Pass 0/1 x240pcs Pass 0/1 x240pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
IR reflow 260C 3 cycles 0/154 3 Assy lots 0/1 x240pcs Pass 0/1 x240pcs Pass 0/1 x240pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 3 Assy lots 0/ 1x80pcs Pass 0/ 1x80pcs Pass 0/1x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
d d h d
Mounted on PCB Board (Daughter Card) 1000 cycles 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
JESD22-A101/A110 . .
HAST 130, 85%RH, 192hrs 33.3 psia Ve = Op Max 96 Hrs 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
JESD22-A118 . .
UHAST 130C, 85%RH 3.3 psia 96 Hrs 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
HTSL - . . . .
High Temperature Storage 168 Hrs 0/77 3 Assy lots Skip Pass Skip Pass Skip Pass QBS to Qual Device 1 QBS to Qual Device 1
(JESD22-A103) Ta>150C 500 Hrs 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
1000 Hrs 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
0/1x5 0/1x5 0/1x5
WBS JESD22-B116B Cpk>1.66 0/5 3 Assy lots /1xSpcs Pass /1xSpcs Pass /1xSpcs Pass QBS to Qual Device 1 QBS to Qual Device 1
Avg: 31.81gF / Cpk: 4.24 Avg: 31.84gF / Cpk: 5.64 Avg: 32.09gF / Cpk: 4.49
0/1x5 0/1x5 0/1x5
WBP MIL-STD883-2011 Cpk>1.66 0/5 3 Assy lots /Lx5pcs Pass /1 Spcs Pass /LxSpcs Pass QBS to Qual Device 1 QBS to Qual Device 1
Avg: 10.08g / Cpk: 4.43 Avg: 9.92g / Cpk: 3.85 Avg: 10.23g / Cpk: 4.10
Solde“;:b"hy >95% Coverage 5 Seconds 0/15 3 Assy lots 0/1x15pcs Pass 0/1x15pcs Pass 0/1x15pcs Pass QBS to Qual Device 1 QBS to Qual Device 1
PD ) Ppk>1.67 . .
Physical Dimensions Package Outline o133 3 Assy lots 0/ 1x30pcsCpk >2.39 Pass 0/ 1 x 30pcsCpk > 1.809 Pass 0/ 1 x 30pcsCpk > 1.97 Pass QBS to Qual Device 1 QBS to Qual Device 1
Summary:

Submitted By:

Approved By:

V. Cheung

Pam Finer 8/13/2020






Certificate of Design, Construcion & Qualification

Description: Qualification of GTK T5 (PI9OLVO1TEX)

Qual Device 1 - Lot 1

Qual Device 1 - Lot 2

Qual Device 1 - Lot 3

Qual Device 2 by QBS

Part Number

PI9OLVO1TEX

PI9OLVO1TEX

PI9OLVO1TEX

PI9OLVO2TEX

General Diodes Package ID # SOT23-5 SOT23-5 SOT23-5 SOT23-5
PTC Package Code T5 T5 T5 T5
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 MSL-1
Package Size in mm 2.90x0.95x 1.02 2.90x0.95x 1.02 2.90x0.95x 1.02 2.90x0.95x 1.02
Die Quantity (eg. Die per package) 1 1 1 1
Die Name(1) TLV7R-LVO1 TLV7R-LVO1 TLV7R-LVO1 TLV7R-LV02
Die Size (W/L/Thickness) 0.84 x 0.97 mm 0.84 x 0.97 mm 0.84 x 0.97 mm 0.84 x 0.97 mm
Wafer Fab/Die Process / Technology TSMC7 / 0.35UM CMOS TSMC7 / 0.35UM CMOS TSMC7 / 0.35UM CMOS TSMC7 / 0.35UM CMOS
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al) Au-wire Au-wire Au-wire Au-wire
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil
Wafer/Fab Wafer Fab TSMC TSMC TSMC TSMC
Wafer Diameter 200mm 200mm 200mm 200mm
Wafer Thickness 725um 725um 725um 725um
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um)
No. of bond over active area zero zero zero zero
Glass Transition Temp 130C 130C 130C 130C
Max Junction Temp 125C 125C 125C 125C
Package Backgrind Thickness Smil Smil Smil Smil
Backgrind Location GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Dispense Epoxy Dispense Epoxy Dispense Epoxy Dispense Epoxy
Die Attach Material 4900GC 4900GC 4900GC 4900GC
Min Bond Pad Pitch 168um 168um 168um 168um
# of pad/ball/pin Pitch 5/0.95mm 5/0.95mm 5/0.95mm 5/0.95mm
Leadframe Type ST ST ST ST
Leadframe Material / Lead Finish A194 with Sn A194 with Sn A194 with Sn A194 with Sn
Molding Compound Type EME G600F EME G600F EME G600F EME G600F
Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site Greatek Greatek Greatek Greatek
FT Test Site Greatek Greatek Greatek Greatek
Reliability Test Site iST iST iST iST
Qual Plan # 21012804 21012804 21012804 21012804
Reliability Testing
Test Test Conditions Duration / Limits Test Method Fail/ss Lots Required X = Test Needed Resu"s, X = Test Needed Resu"s, X = Test Needed Resu"s, X = Test Needed Results'
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/1x80pcs Pass 0/ 1x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 Pass
JESD22 A113  JEDC! |
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs STD-020 0/231 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x 80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 Pass
IR reflow 260C 3 cycles 0/ 1x80pcs Pass 0/1x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 Pass
500 cycles - ATE
(JESD22-A104) -65C.150C cycles 500h =0/77 0/ 1x80pcs Pass 0/ 1 x80pcs Pass 0/ 1x80pcs Pass QBS to Qual Device 1 Pass
Temp Cycle 1000 cvles - ATE JESD22-A104 3 Assy lots
cycles- 1000h = 0/72 0/1x80pcs Pass 0/ 1x80pcs Pass 0/1x80pcs Pass QBS to Qual Device 1 Pass
JESD22-A101/A110
BHAST 130C, 85%RH 33.3 psia/Vcc - Op Max 96 Hrs JESD22-A110 0/77 3 Assy lots 0/ 1x80pcs Pass 0/ 1x80pcs Pass 0/ 1x80pcs Pass QBS to Qual Device 1 Pass
JESD22-A118
UHAST 130C, 85%RH, 33.3 psia, no power 96 Hrs JESD22 A118 0/77 3 Assy lots 0/ 1x80pcs Pass 0/ 1x80pcs Pass 0/ 1x80pcs Pass QBS to Qual Device 1 Pass
HTsL JESD22-A103 500 Hrs JESD22 AL03 0/77 3 Assy lots 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass QBS to Qual Device 1 Pass
Ta>150C 1000 Hrs (qual point) 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass QBS to Qual Device 1 Pass
. 0/ 1x5pcs 0/ 1x5pcs 0/ 1x5pcs )
WBS Wire Bond Shi JESD22-B116B Cpk>1.66 AEC-Q100-001 0/5 30 Bond P P P BS t I D 1 P
re sond Shear P Q / onas avg: 27.39 / Cpk: 1.91 ass avg: 22.89g / Cpk: 1.80 ass avg: 28.02¢g / Cpk: 2.07 ass RESIOLZIDEy e ass
. MIL-STD-883 0/1x5pcs 0/1x5pcs 0/1x5pcs .
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bond P P P BS t I D 1 P
re Bond Fu P M2011 / onas avg: 8.84g / Cpk: 3.97 ass avg: 8.58g / Cpk: 4.65 ass avg: 8.80g / Cpk: 4.50 ass RESIOIL IRy e ass
SD Check solderabilit 5 unit:
Solderability ec s>095°e/:a(‘:olvleyraogr; units 5 Seconds JESD22 B102 0/5 3 Assy 0/1x15pcs Pass 0/1x15pcs Pass 0/1x15pcs Pass QBS to Qual Device 1 Pass
PD " . . . JESD22 B100 JESD22 Ppk>1.67 .
1> 1. 1> 1. 1> 1.
Physical Dimensions Measure dimensions on 15 units Package Outline 5108 Cok>1.33 3 Assy Cpk: >1.67 Pass Cpk: >1.67 Pass Cpk: > 1.67 Pass QBS to Qual Device 1 Pass
ESD-CDM CDM  JS-002-2014 : JESD22-C101
(was ) +/-500V or 750V 0/3 1WF NA NA NA QBS to Qual Device 1

Charged Device Model

(AEC-Q100-011)

Summary:
Submitted By:
Approved By:

Virginia Cheung 05Feb2021

Pam Finer 07Feb2021
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