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P16C10806B

1.5V/1.8V/2.5V/3.3V, 160MHz, Low Skew 1:6 Crystal to LVCMOS Clock Buffer

Features

Description

Six low skew outputs: < 80ps

Crystal oscillator input: 10MHz to 50MHz

Switching frequency up to 160 MHz

Fast output rise/fall time (down to 1.8V): < 800ps
Synchronous output enables

1.5V, 1.8V, 2.5V, and 3.3V operation

Industrial Temperature range: —40°C to +85°C

Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
Halogen and Antimony Free. “Green” Device (Note 3)

For automotive applications requiring specific change control
(i.e. parts qualified to AEC-Q100/101/200, PPAP capable, and
manufactured in IATF 16949 certified facilities), please contact
us or your local Diodes representative.

https://www.diodes.com/quality/product-definitions/

Packaging (Pb-free & Green available):
o 16-pin, 173-mil wide TSSOP (L)

Notes:
1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and <1000ppm

antimony compounds.

PI16C10806B
Document Number DS43915 Rev 1-2

Diodes' PI6C10806B is a low skew, six output, crystal oscillator
driver. The device's input range is from 10MHz to 50MHz. If the
XTAL_IN is driven with a signal source, then the input frequency
can be as high as 160MHz. The outputs are configured into two
groups: a five output and a single output, each with an independent
output enable.

The PI6C10806B has a wide range of operating voltages: 1.5V, 1.8V,
2.5V,and 3.3V. This feature, paired with thelow output-to-outputand
part-to-part skew, makes the device ideal for low voltage, low power,
high frequency, single ended applications; such as in networking.

Block Diagram

5
XTAL:IE—%»—DO——W— BCLK[0:4]
 — |
=
XTAL_OUT
ENABLE1 Ey@
—l}— BCLK5
ENABLE2 [sync |
Truth Table®
Inputs Outputs
ENABLE1 ENABLE2 BCLK][0:4] BCLK5
L L L L
L H L Switching
H L Switching L
H H Switching Switching
Note:

1. H = High Voltage Level, L = Low Voltage Level
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Pin Configuration
XTAL_ouT [ 1 ~ 16 [ XTAL_IN
ENABLE2 [ 2 15 [ ENABLE1
GND [ 3 14 [J BCLK5

BCLKO [ 4 13 [ VDDO

vobpo [ 5 12 [1 BCLK4

BCLK1 [0 6 11 [ GND

GND [ 7 10 J BCLK3

BCLk2 [ 8 9 [ vbp
Pin Description
Pin# Pin Name Description
15, ENABLEI, . .
) ENABLE2 Active High Output Enable Inputs
16 XTAL_IN Crystal interface
1 XTAL_OUT Crystal interface
4,6,8,10,12, 14 BCLK][0:5] Clock Outputs
3,7, 11 GND Ground
9 VoD Core Power
5,13 Vbppo Output Power
PI6C10806B www.diodes.com August 2021
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(1) PERICOM

P16C10806B

Absolute Maximum Ratings (Above which the useful life may be impaired. For user guidelines only, not tested.)

Storage Temperature........coceevevverienenienenieneeieneeee e —65°C to +150°C l;f:::sses greater than those listed under MAX-

VDD, VDO VORAZE 0.5V 10+43.6V | IMUM RATINGS may casse permanent damage 1o the

Output Voltage (max. 4.6V) .......cccccevvceinnccinicnn. —0.5V to Vpp+0.5V | device at these or any other conditions above those indicated in the

operational sections of this specification is not implied. Exposure

Input Voltage (max 4.6V) .....cccovevenenieneieieeieenene —0.5V to Vpp+0.5V | 1o absolute maximum rating conditions for extended periods may
Junction TEMPETAtUTE .....c..evververiiieieieieiieteceeee e Max. 125°C | affect reliability.
Power Supply DC Characteristics (Vpp/Vppo = 3.3V £ 5%, Ta =-40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VoD Core Supply Voltage 3.135 33 3.465 A%
Vppo Output Supply Voltage 3.135 3.3 3.465 \%

Ipp Power Supply Current ENABLEL:2 ='00' 10 mA
Ippo Output Supply Current ENABLE1:2 ='00' 5 mA
Power Supply DC Characteristics (Vpp/Vppo = 2.5V £ 5%, Ta =-40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VoD Core Supply Voltage 2.375 2.5 2.625 A%
Vppo Output Supply Voltage 2.375 2.5 2.625 \%

Ipp Power Supply Current ENABLEL:2 ='00' 8 mA
Ippo Output Supply Current ENABLEL:2 = '00' 4 mA
Power Supply DC Characteristics (Vpp/Vppo = 1.8V £ 0.2V, Ta = -40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VoD Core Supply Voltage 1.6 1.8 2.0 A%
Vppo Output Supply Voltage 1.6 1.8 2.0 \%

Ipp Power Supply Current ENABLEL:2 = '00' 5 mA
Ippo Output Supply Current ENABLE1:2 ='00' 3 mA
Power Supply DC Characteristics (Vpp/Vppo = 1.5V £ 5%, Ta =-40°C to 85°C)

Symbols Parameters Test Conditions Min. Typ Max. Units
VoD Core Supply Voltage 1.425 1.5 1.575 A%
Vppo Output Supply Voltage 1.425 1.5 1.575 \Y%

Ipp Power Supply Current ENABLEL:2 = '00' 5 mA
Ippo Output Supply Current ENABLE1:2 ='00' 3 mA
Power Supply DC Characteristics (Vpp = 3.3V + 5%, Ta =-40°C to 85°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Vbpo = 2.5V £ 5%
Ipp Power Supply Current | ENABLE1:2="00" | Vppo=1.8V 0.2V 10 mA
Vppo = 1.5V £ 5%
PI6C10806B www.diodes.com August 2021
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Power Supply DC Characteristics Cont.
Symbols Parameters Test Conditions Min. Typ Max. Units
Vppo =2.5V £ 5% 4
Ippo Output Supply Current | ENABLE1:2="00" | Vppo =1.8V +£0.2V 3 mA
Vppo =1.5V +5% 3
Power Supply DC Characteristics (Vpp = 2.5V £ 5%, Ta = -40°C to 85°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Vppo =1.8V £0.2V
Ipp Power Supply Current | ENABLE1:2 ='00' 8
Vppo = 1.5V £ 5% A
Vbpo = 1.8V + 0.2V
Ippo Output Supply Current | ENABLE1:2 ='00' 3
Vppo = 1.5V £5%
Power Supply DC Characteristics (Vpp = 1.8V £ 0.2V, Tp =-40°C to 85°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Ipp Power Supply Current | ENABLE1:2="00" | Vppo = 1.5V +5% 5 A
IppoO Output Supply Current | ENABLE1:2="00" | Vppo = 1.5V +5% 3
I/0 DC Characteristics (Ta = -40°C to 85°C)
Symbols Parameters Test Conditions Min. Typ Max. Units
Vpp =3.3V+5% 2 Vppo + 0.3 A%
- InputHigh | ENABLE1, | Vpp=2.5V +5% 1.7 Vbpo + 0.3 \%
Voltage ENABLE 2 Vpp =18V £ 0.2V 0.65* Vppo Vppo + 0.3 \Y%
Vpp = 1.5V £ 5% 0.65* Vpbpo Vppo + 0.3 \%
Vpp =3.3V +5% -0.3 0.8 \Y%
i Input Low ENABLE1, | Vpp=2.5V +5% -0.3 0.7 \%
Voltage ENABLE 2 Vpp =18V £ 0.2V -0.3 0.35* Vppo \%
Vpp =15V £ 5% -0.3 0.35* Vppo \%
Vppo = 3.3V + 5% (1) 2.6 %
= + 5%;
oV | :
Vou Output High Voltage Vppo =2.5V £5% ) 1.8 A%
oppo= Y VDo - 0.3 v
Vppo =15V 5% Y | Vppo-0.3 4
PI16C10806B www.diodes.com August 2021
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I/0 DC Characteristics Cont.
Symbols Parameters Test Conditions Min. Typ Max. Units
Vpp = 3.3V 5% (I 0.5 \Y%
Vppo = 2.5V + 5%;
lop = LmA 0.4 \%
VoL Output Low Voltage Vbpo = 2.5V + 5% (1) 0.45 \%
XPDO =18V 0.2V 0.35 v
Vppo = 1.5V + 5% (1) 0.3 \Y%
Vppo=33V 7 Q
Vppo=25V 8 Q
Rour Output Impedance
Vppo =18V 13 Q
Vppo=15V 20 Q
Notes: 1. Iog =-8mA, oL = 8mA.
AC Characteristics (Over Operating Range: Vpp = 3.3V £ 5%, Ta = -40° to 85°C)
Parameters Description Test Conditions") Min. Typ Max. | Units
Using Crystal 10 50
Vppo =3.3V+5%
four Output Frequenc Vppo = 2.5V+5% 0 160 MHz
P q Y External Clock® ’
Vppo = 1.8V+0.2V
Vppo =1.5V+5% 0 100
Vppo =3.3V+5%
Vppo =2.5V+5% 47 53
tpc Output Duty Cycle @ Vppo/2 %
Vppo =1.8V+0.2V
Vppo =1.5V+5% 45 55
Vppo =3.3V+5% 150 800
Vppo =2.5V+£5% 200 800
tR/tF CLKn Rise/Fall Time 20% to 80% ps
Vppo = 1.8V+0.2V 200 800
Vppo =1.5V+£5% 600 1300
Vppo =3.3V+£5% 0.098
25MHz @ Integra-
] ion R Vppo =2.5V+5% 0.112
RMS Random RMS Phase Jitter tion Range ps
Vppo =1.8V+0.2V 0.233
100Hz - IMHz
Vppo = 1.5V+£5% 0.277
Output to Output Skew be-
tSK(o)(a) tween any two outputs of the @Vppo/2 80 ps
same device @ same transition
tDls,tEN( 4) Output Enable/Disable @Vppo/2 4 cycles
Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal_max,; outputs are terminated @ 50€2 to Vppo/2, see waveforms.
2. External clock source is driving XTAL IN input

3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.

4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.

PI6C10806B www.diodes.com August 2021
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AC Characteristics (Vpp = 2.5V£5%, Ta = -40°C to 85°C)
Parameters Description Test Conditions(") Min. Typ Max. | Units
Using Crystal 10 50
Vppo =2.5V+5% 0 160
four Output Frequency ) MHz
External Clock'” | Vppo = 1.8V+0.2V 0 160
Vppo = 1.5V+£5% 0 100
Vppo =2.5V+5%
47 53
tpc Output Duty Cycle @ Vppo/2 Vbpo = 1.8V+0.2V %
Vppo = 1.5V+5% 45 55
Vppo =2.5V+5% 150 800
tr/tr CLKn Rise/Fall Time 20% to 80% Vppo = 1.8V+0.2V 200 900 ps
Vppo = 1.5V+5% 700 1400
25MHz @ Integra- | VDDO = 2.5V+5% 0.112
RMS Random RMS Phase Jitter tion Range Vppo = 1.8V+0.2V 0.233 ps
100Hz - IMHz | Vppo=1.5V+5% 0.277
Output to Output Skew be-
tSK(o)(3) tween any two outputs of the @Vppo/2 80 ps
same device @ same transition
tDIs,tEN( 4 Output Enable/Disable @Vppo/2 4 cycles

Notes:

1. Unless noted otherwise, all parameters are tested with xtal @ f <= Fxtal max,; outputs are terminated @ 502 to Vppo/2, see waveforms.
2. External clock source is driving XTAL IN input

3. Identical conditions: loading, transitions, supply voltage, temperature, package type and speed grade.

4. These parameters are guaranteed, but not tested. Max delay is 4 cycles. Min. setup time = 3ns.

PI6C10806B www.diodes.com August 2021
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AC Characteristics (Vpp = 1.8V=£0.2V, Tp = -40°C to 85°C)
Parameters Description Test Conditions(") Min. Typ Max. | Units
Using Crystal 10 50
four Output Frequenc Vppo = 1.8V+0.2V 0 160 MHz
P d Y External Clock®
Vppo = 1.5V+5% 0 100
Vppo = 1.8V+0.2V 47 53
tpc Output Duty Cycle @ Vppo/2 %
Vppo = 1.5V+5% 45 55
Vppo =1.8V+£0.2V 150 800
trR/tp CLKn Rise/Fall Time 20% to 80% ps
Vppo = 1.5V+5% 800 1500
25MHz @ Integra- | Vppo = 1.8V+0.2V 0.233
RMS Random RMS Phase Jitter tion Range ps
Vppo = 1.5V+£5% 0.277
100Hz - 1IMHz
Output to Output Skew be-
tSK(o)(3) tween any two outputs of the @Vppo/2 80 ps
same device @ same transition
tDIs,tEN( 4 Output Enable/Disable @Vppo/2 4 cycles
Notes:
All parameters measured at f=f \jax using a crystal input unless noted otherwise.
Outputs are terminated at 50Q to Vppo /2.
1. XTAL_IN can be overdriven relatively to a signal a crystal provides.
2. Defined as skew between outputs at the same supply voltage and with equal load conditions. Measured at Vppo /2.
3. These parameters are guaranteed, but not tested.
4. This parameter is defined in accordance with JEDEC Standard 65.
AC Characteristics (Vpp = 1.5V£5%, Ta = -40°C to 85°C)
Parameters Description Test Conditions(") Min. Typ Max. | Units
Using Crystal 10 50
four Output Frequency B MHz
External Clock"* 0 100
tpc Output Duty Cycle @ Vppo/2 45 55 %
tr/tp CLKn Rise/Fall Time 20% to 80% Vbpo = 1.5V+5% 800 1500 ps
25MHz @ Integra-
RMS Random RMS Phase Jitter tion Range Vbpo = 1.5V+5% 0.277 ps
100Hz - IMHz
Output to Output Skew be-
tSK(o)(3 ) tween any two outputs of the @Vppo/2 80 ps
same device @ same transition
tDIS,tEN( 4 Output Enable/Disable @Vppo/2 4 cycles
Notes:
All parameters measured at f=f pjax using a crystal input unless noted otherwise.
Outputs are terminated at 50Q to Vppo /2.
1. XTAL IN can be overdriven relatively to a signal a crystal provides.
2. Defined as skew between outputs at the same supply voltage and with equal load conditions. Measured at Vppo /2.
3. These parameters are guaranteed, but not tested.
4. This parameter is defined in accordance with JEDEC Standard 65.
PI6C10806B www.diodes.com August 2021
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Jitter (typical phase noise at 25MHz)
#Phaze Moise 10.00dBS Ref -70,00dBcHz [Smo]
. r Cattier 25.00241% Mz w11.3136 dBm
Boan 1: 1|:|E Hz | [[Fl1e. 0889 ch z 3.3V Core/3.3V Output
2: 1 kH= -145.2133 decsH= s
70.00 3: 10 kHz || -163.7578 dEd/Hz RMS phase jitter (Random)
' 4: 100 kHz | -171.2662 dEc Hz 100Hz to 1MHz =0.098ps (typical)
5: 1 MH= —17z2.0718 dBcsHz
&0 =1 & MH= -172.52858 dBc/H=
: A Start 100 H=z
Stop 1 MH=
Center 500.05 kH=z
-an.on Span 999.9 kHz
=‘| ND'!SE = L A
Aralys1s Range X: Band Markgr
-100.0 Analwsziz Range Vi Band Marker
Intg Moise: -23.22058 dBc /A 2.3 kH=z
RMS MNodse: 1547 prad
-110.0 I G55, 367 udeg
EMS Jither: 95.476 fzec
Fezidual FM: 1.38302 H=
-1z20.0
-1=0.0
-140.0
-150.0
-1e0.0
-170.0
3
1800 45 E N i fFains i Y
| IF @ain zode Freq Band [10M-41MHz] | Crnit LD Cpt [=150kHz] FE6pLs

MH:z BT

FPhaze Maize 10,00dBS Ref -70.00dBcHz [Sma]
r

Canier 26.002332 Mz W 29657 dBrm
B0 I: 100 Hz | -114.1643 dec/bz 2.5V Core/2.5V Output
2: 1 kH=z 148 (5965 dBcsH= i
000 M 3: 10 kHz | S16201415 dBcH= RMS phase jitter (Random)
4: 100 kHz || -1£3.4281 dEcH=z 100Hz to 1MHz =0.112ps (typical)
: 1 MHz H170.2320 dBcsHz
0,00 =5: 5§ MH=z -170.9669 dBcH=
' A Start 100 Hz
Stop 1 MH=
Center |500.05 kH=
-30.00 Span 999.9 kHz
—_— Ng'ise —_—
oo Analysis Range X: Band Marksr

Analysziz Range v: Band Marker
Intg Modisze: -25.0729 dBc 9.9 kH=z
EMZ Moisze: 17.8552 prad

-110.0 i 1.01157 mdeg
RMS 1itter: 112.336 f=zec
Residual FM: 2.50175 H=z

-120.0

-130.0

-140.0

-150.0

-160.0

-170.0

F)

-1E0.0 5 e iy iy i o Y
| IF Sain z0de Freq Band [10M-41MHz] | it L Opt [=150kHz] F36pts
P e [aoize :
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FPhase Maise 10,004 Ref -50,004B.c/Hz

.00 b r Canier 25010709 MHz W -2.4420 dBm
F =1: 100 Hz -115.9622 dBc/H=
z: 1 kH=z -135.4001 dBEc/H=z
000 3: 10 kHz | | -144.2093 dEc/H=
' 4: 100 kH=z | -152.8837 dBcosHz
S5: 1 MH=z -152.1330 dBc/H=z
70,00 51 & WH= -15&.2534 dBEc/H=z
! A Start 100 Hz
Stop |1 MH=z
L5000 Center |500.05 kH=
' Span 999.9 kHz
=_|Hc|'!se === L k
Analyz1=s Range #: Band Marker
-30.00 Analwsis Range||¥: Band Marker
Intg Hodse: -2L.7128 dBc | 999.3 kH=
REMZ Hodze: 3&6.7177 prad
-1 i Z.10377 mdag
EM3Z Jitter: 233.852 fzec
Rezidual FM: 15.435& Hz
-110.0
1200
1200
-140.0
-150.0
-160.0
S1700 4G - Fiy i L P pal
| IF @ain zode Freq Band [10M-41MHz] | Cirnit LC Opt [=150kHz] | FIEpis
FPhaze Moise 10,0048 Ref -50,00dBcHz
0 UD} r Cattier 26,007927 MiFz 10,2702 dBm
! 1: 100 Hz 1165299 HEc/Hz
2: 1 kH=z =134 .0740 HBc/Hz
0.0 2: 10 kHz -144,4463 WECHz
' 4: 100 kH= -152.0655 HEc Hz
5: 952.141 kHz -152.8140 HBcAHz
J— =E: & MHz -154.8823 HEs Hx
! A: Start 100 Hz
Stop |1 MH=z
a0.00 Center 500.05 kH=
e Span 993,39 kHz
=‘| Nn'!se === L |
Analws1s Range X: Band Markgr
~30.00 fnalysis Range ¥: Band Markegr
Intg Modse: -20.2347 dBc ¢ 393.3 kHz
EMS Modse: 42,529 prad
-100.0 [ 2.49403 mdeg
RMS Jitter: 277.026 fzec
Fesidual FM: 20.8223 Hz
-110.0
-1z0.0
-1z0.0
-140.0
-150.0 [
-160.0
1700 45 ri F.N T 18 ] Y
P16C10806B
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1.8V Core/1.8V Output
RS phase jitter (Random)
100Hz to 1MHz =0.233ps (typical)

1.5V Core/1.5V Output
RMS phase jitter (Random)
100Hz to 1MHz =0.277ps (typical)
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P16C10806B

Waveforms

BCLKx

BCLKy

ENABLE2

BCLKS |
BCLKJ[0:4] |

Output to Output Skew — tsk(0)

N

VOH
\VbDo/2
VoL

» tSK(0)
—— VoOH

\: VVDDO/2

VoL

ENABLE1, ENABLE2 Timing Diagram

L

Duty Cycle — tDC

Vbbo —\

ov

N\

\VVbDOo/2

tPZL |e

tPERIOD

toc = (tPw / tPERIOD ) x 100%

L
L

L

L
L

L
L

ENABLEI

AC Test Circuit Load

Note:
[VDD - VDDO/2] —[+VDpo/2] Vop/Vopo = 1.5V + 5%,
1.8V £0.2V,
2.5V 5%,
VoD 33V+5%
Vo Scope
Z =50-Ohm
GND,
50-
/ Ohm
——=[-Vpp0/2] =
Crystal Characteristic
Parameters Description Min Typ Max. Units
OSCMODE Mode of Oscillation Fundamental
FREQ Frequency 10 25 50 MHz
ESRW Equivalent Series Resistance 30 50 Ohm
CLOAD Load Capacitance 18 pF
CSHUNT Shunt Capacitance 7 pF
DRIVE level 1 mW
Note: 1. ESR value is dependent upon frequency of oscillation
PI16C10806B www.diodes.com August 2021
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Application Notes

Crystal Circuit Connection

The following diagram shows PI6C10806B crystal circuit connection with a parallel crystal. For the Cp=18pF crystal, it is
suggested to use C1=15pF, C2=15pF. C1 and C2 can be adjusted to fine tune to the target ppm of crystal oscillator according
to different board layouts. R1 is not recommended.

Crystal Oscillator Circuit

-I XTAL_IN
C1
1 _15pF

I:I Crystal (C, = 18pF)

0Q

15pF

XTAL_OUT

Part Marking

PI6C
10806BLE
ZYWXX

Z: Die Rev

Y: Year

W: Workweek

1st X: Assembly Code
2nd X: Fab Code

PI6C10806B www.diodes.com August 2021
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Packaging Mechanical: 16-TSSOP (L)

16 9 T
‘| |'| |'| |'| |'| |'| |'| [ / J Y SYMBOLS [ MIN. NOM. MAX.
{ j A - - 1.20
i,
\ / Al 0.05 - 0.15
F_/ b A2 0.80 1.00 1.05
b 0.19 - 0.30
- c 0.09 - 0.20
D 4.90 5.00 5.10
E1 4.30 4.40 4.50
@ E 6.20 6.40 6.60
. L [e] 0.65 BSC
J H H H H L L1 1.00 REF
] ﬁ L 0.45 0.60 0.75
1 8 c B 0.20 - -
b 6 o - g
s
D
; \ [Te]
el i | mj ]| n] BT e A e
SEATING PLANEFy— +\ CAUGE PLANE
< DETAIL F 7\-9 SEATING PLANE
L
L1
. DATE: 03/24/16
PERICOM
Enabling Serial Connectivity
NOTES: DESCRIPTION: 16-Pin, 173mil Wide TSSOP
1. ALL DIMENSIONS IN MILLIMETERS. ANGLES IN DEGREES.
2. JEDEC MO-153F PACKAGE CODE: L (L16)
3. DIMENSIONS DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. DOCUMENT CONTROL #: PD-1310 REVISION: G

16-0061

For latest package info.

please check: http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/

Ordering Information

Ordering Code Package Code | Package Description
PI6C10806BLEX L 16-Pin, 173mil Wide (TSSOP)
Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and <1000ppm
antimony compounds.

4. E = Pb-free and Green

5. X suffix = Tape/Reel

PI6C10806B www.diodes.com August 2021
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IMPORTANT NOTICE

1. DIODES INCORPORATED AND ITS SUBSIDIARIES (“DIODES”) MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO
ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes products described herein and
application examples. Diodes does not assume any liability arising out of the application or use of this document or any product described herein. This document is
intended for skilled and technically trained engineering customers and users who design with Diodes products. Diodes products may be used to facilitate safety-related
applications; however, in all instances customers and users are responsible for (a) selecting the appropriate Diodes products for their applications, (b) evaluating the
suitability of the Diodes products for their intended applications, (c) ensuring their applications, which incorporate Diodes products, comply the applicable legal and
regulatory requirements as well as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation,
quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from time to time. Any
customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and will hold Diodes and all companies
whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications. Product names
and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark applications. Diodes does not convey
any license under any of its intellectual property rights or the rights of any third parties (including third parties whose products and services may be described in this
document or on Diodes’ website) under this document.

5. Diodes products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-and-conditions/
terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provided by Diodes. Diodes does not war-
rant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited under any
applicable laws and regulations. Should customers or users use Diodes products in contravention of any applicable laws or regulations, or for any unintended or unau-
thorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in connection therewith or as a result thereof, and
(b) indemnify and hold Diodes and its representatives and agents harmless against any and all claims, damages, expenses, and attorney fees arising out of, directly or
indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical inaccuracies,
omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is under no obligation to update or
otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications, enhancements, improvements, corrections or other
changes without further notice to this document and any product described herein. This document is written in English but may be translated into multiple languages for
reference. Only the English version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohibited. Diodes as-
sumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use.
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