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DATE: 24 May, 2017
PCN #: 2276

PCN Title: Qualification of a Different Wafer Fab for Select Parts Due to the
Closure of Global Foundry Fab 6

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-2276 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
24 May, 2017 24 August, 2017 EQX Change of Fab Site 2276
TITLE

Qualification of a Different Wafer Fab for Select Parts Due to the Closure of Global Foundry Fab 6

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that Global Foundry Fab 6 is closing their line. In order to ensure continuity of
supply, Diodes has qualified Shanghai Fabl of Semiconductor Manufacturing International Corporation (SMIC) for select
parts.

SMIC'’s facility has achieved certification to ISO 9001:2008, ISO/TS 16949:2009 and TL 9000-H at all of their Fabs.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure there
is no change to device functionality or electrical specifications in the datasheet. See attached qualification report.

IMPACT

There will be no change to the Form, Fit, or Function of products affected.

The die source can be derived from the date code. The devices that use the die from SMIC show a suffix “I” vs. the die from
Global Foundry using suffix of “C”, see below.

Example:
Date code of Old die = 1320JC, where C is the fab code for Global Foundry

Date code of New die = 1415Jl, where | is the fab code for SMIC

PRODUCTS AFFECTED
See Table 1: Affected Parts List
WEB LINKS
Manufacturer’s Notice: http://www.diodes.com/pcns
For More Information Contact: http://www.diodes.com/contacts.html
Data Sheet: http://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.
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Table 1: Affected Parts List

Affected Part Numbers

PI3BEQX5801ZDE

PI3SEQX5801ZDEX

PIBEQX7841ZDE

PIBEQX7841ZDEX

PI3BEQX6801ZDE

PI3EQX6801ZDEX

PI3EQX6741STZDE

PI3EQX6741STZDE
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Confidential/For Internal Use Only

Date: April 4, 2017

Subject: PI3BEQXS801 Characterization Report

Introduction
PI3EQX5801 is 2/5/5.0Gbps, 1-Lane, PCIE 1.0/2.0 ReDriver with I2C Programming Interface. This report compares the
performance/characteristics of the NEW FAB(SMIC) to OLD FAB (Global Foundry).

Reference
NEW FAB
Array: EQ9P
Package: 20- pin TQFN (ZD)

OLD FAB

Device Name: PI3EQX7841
Array: E681

Package: 20 pin TQFN (ZD)

Test Equipment Used
Agilent power supply E3631A
Agilent DMM 34401A
XSTREAM Thermostream TP04300A
TDS8200 and TDS7404 oscilloscope
Agilent N4903B JBERT
HP 4156B DC Parametric Analyzer

Highlights Parameters:
1. All AC characteristics are similar for both Fabs.
2. DD and Swing for both FABs are very similar.
3. Input Thresholds are similar for both FABs.
4. S-Parameters are comparable for both FABs.





Eye Width vs EQ, SI0GBPS

NEW FAB

OLD FAB

PIBEQX5801 Eye Width vs EQ, Vdd=3.0V, 5.0Gbps, PRBS2/7-1,
DE=0dB, SW=1000mV - SMIC
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Eye Height vs EQ, SI0GBPS
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Table 1: Leakage Comparison

NEW FAB OLD FAB Spec
Para. Test Conditions Pin vdd | -40C 25C 90C -40C 25C 90C Min | Max | Unit
IIL Input Low Current EN 36 | -1.18n | -1.26n [-7089p | -930p | -1.07n | -836p | -50 uA
IIH | Input High Current TDET 3.6 | 20.0u | 18.4u | 16.05u | 19.0u [ 17.0u | 14.1u 50 uA
Rpu Pull-up Resistance EN | 3.6 180.0 195.7 | 2243 189.5 | 211.8 | 255.3 200k Q
IIL Input Low Current 3.6 -1.87n | -1.0ln | -894p | -1.16n | -1.03n | -1.02n -50 uA
IH | Input High Current '2([3\1—5 36 | 199u | 183u | 15.7u | 19.02u | 16.99u | 14.17u 50 | ua
Rpu Pull-up Resistance 3.6 180.9 196.7 | 229.3 189.3 | 211.9 | 254.1 200k Q
IIL Input Low Current X EM 3.6 | -393u | -33.3u | -30.8u | -37.6u | -35.9u | -27.8u -50 uA
ITH Input High Current |, _OS 36 39.5u 33.4u | 31.0u 37.7u 36.2u 27.9u 50 uA
Rpu Pull-up Resistance |x_EQ 3.6 182.3 215.6 | 2323 191.0 1989 | 258.1 200 typ] kQ
Rpd | Pull-down Resistance 3.6 182.3 215.6 | 232.3 191.0 198.9 | 258.1 200 typ] kQ
1L Vin=0V, EN=Low Rx 33 -8.89n | -104.3n| -1.41u | -9.18n | -155.n | -2.04u n/a n/a A
IIH Vin=1.5V, EN=Low Rx 33 119.6u | 200.2u | 338.5u | 169.5u | 277u | 453.9u n/a n/a A
1L Vin=0V, EN=VCC 33 | -8.57n [-1043n| -1.45u | -8.95n | -165.4n | -1.95u n/a n/a A
IIH Vin=1.5V, EN=VCC Rx 33 119.6u | 200.2u | 340.1u | 170.1u | 274.7u | 450.4u n/a n/a A
1L Vil‘l=0V, EN=Low 3.3 -658.1u | -667.3u | -670.1u | -682.8u | -687.6u | -684.9u n/a n/a A
IH | vin=3.3V, EN=Low Tx 3.3 | 537.9u | 530.2u [ 519.6u | 568.7u | 558.5u | 549.5u | /a n/a A
IIL Vin=0V, EN=VCC T 33 |-657.7u | -667.3u | -670.1u | -599.1u | -687.6u | -684.9u| n/a n/a A
L | Vin=0.7V, EN=VCC X 3.3 | 538.4u | 530.3u | 519.0u | 568.6u | 558.5u | 5489u | n/a n/a A
Table 1b: Control Pin Input Threshold
NEW FAB OLD FAB Spec
Para. Test Conditions Pin vdd -40C 25C 90C -40C 25C 90C Min Max Unit
VIL Input Low Voltage EN 33 0.97 0.98 0.98 1.01 1.02 1.02 1.155 A%
VIH Input High Voltage EN 33 1.40 1.40 1.41 1.44 1.44 1.45 2.145 A%
VIL Input Low Voltage |EQ, EM| 3.3 0.71 0.71 0.72 0.72 0.73 0.73 0.66 A"
VIML | Input Low Voltage |EQ, EM| 3.3 0.76 0.77 0.78 0.76 0.76 0.77 1.32 A"
VIMH| Input Low Voltage |EQ, EM| 3.3 2.18 2.18 2.19 2.19 2.20 2.20 1.98 \Y%
VIH Input High Voltage |EQ, EM| 3.3 2.23 2.24 2.25 222 222 223 2.64 \"






Table 2a: IDD vs Swing and Deemphasis, Vdd=3.6V

Settings NEW FAB OLD FAB
Swing Deemph -40C 25C 90C -40C 25C 90C Unit

900mV 0dB 85 87 88 84 85 87 mA

900mV -2dB 100 101 103 97 99 100 mA

900mV -3dB 100 101 102 98 98 100 mA

900mV -6dB 101 103 104 99 100 101 mA

1000mV 0dB 92 94 95 90 92 92 mA

1000mV -2dB 109 110 111 105 107 107 mA

1000mV -3dB 107 108 110 104 106 107 mA

1000mV -6dB 110 111 112 106 107 107 mA

1100mV 0dB 97 99 100 94 96 97 mA

1100mV -2dB 113 115 116 110 112 113 mA

1100mV -3dB 112 114 116 110 112 113 mA

1100mV -6dB 116 117 120 113 114 115 mA

1200mV 0dB 102 103 103 101 101 102 mA

1200mV -2dB 119 120 122 115 118 119 mA

1200mV -3dB 118 119 121 114 117 118 mA

1200mV -6dB 121 122 124 118 120 121 mA
Table 1c — IDD current, VDD=3.6V
Para. Test Conditions -40C 25C 90C sTgeI; Isf:é Units
NEW | Standby EN=0 0.6u 2.5u 18u 40 80 uA
FAB | Unplug No HDD attached 2.11 2.14 2.15 1 3 mA
OLD | Standby EN=0 0.7u 4u 20u 20 200 uA
FAB Unplug No HDD attached 2.19 2.19 2.24 2 2.3 mA

Table 3: Differential Input Voltage Threshold, Differential input amplitude (common

mode at 0V)
Vdd=3.0V~3.6V
NEW FAB OLD FAB
Input signal VTHon* VTHoff** VTHon* VTHoff** Unit
100Mhz(Clock) 94 80 100 86 mVd
2.5Ghz (Clock) 66 52 82 80 mVd
5Gbps (PRBS7) 76 64 82 78 mVd

*VTHon - part starts from Power Down, signal is incremented until output appears
**VTHoff — part starts from active, signal is decremented until output disappears






Table 4a: NEW FAB Output Eye Opening with Input Equalization at different Input trace lengths, 5.0 Gbps, Vdd=3.0V, 25C
= Using PRBS 2/7-1 pattern,
= Deemph=0 dB
= Output Swing=1000mVd
= Input Signal Swing=1000mVd

Output No 6-inch 12-inch 18-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (D mVd
0.0 0.936 778 0.919 774 0.878 754 0.835 746
3.3 0.942 782 0.925 774 0.898 758 0.867 754
4.5 0.939 786 0.930 782 0.913 762 0.884 758
5.6 0.927 786 0.925 782 0.913 778 0.927 762
6.8 0.927 786 0.925 782 0.930 774 0.913 758
7.4 0.916 786 0.922 791 0.907 782 0.919 750
8.1 0.925 786 0.910 791 0.916 774 0.916 770
8.7 0.901 786 0.896 791 0.890 791 0.887 782
9.3 0.913 782 0.913 786 0.916 778 0.907 778
10.0 0.898 786 0.890 780 0.904 791 0.898 782
10.8 0.896 786 0.884 799 0.884 786 0.887 782
11.7 0.872 786 0.846 791 0.846 774 0.838 774
125 0.896 791 0.887 791 0.890 786 0.887 782
13.3 0.887 786 0.881 791 0.881 786 0.872 786
14.2 0.872 791 0.861 782 0.855 774 0.849 774
15.0 0.846 774 0.809 782 0.794 770 0.797 754
Output 24-inch 30-inch 36-inch 48-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (U mVd
0.0 0.765 730 0.669 693 0.562 645 0 0
3.3 0.803 750 0.719 709 0.640 681 0 0
4.5 0.817 746 0.765 742 0.693 709 0.452 515
5.6 0.907 774 0.852 750 0.788 722 0.611 677
6.8 0.887 762 0.826 750 0.759 726 0.597 665
7.4 0.925 774 0.870 758 0.812 746 0.675 693
8.1 0.901 774 0.881 762 0.838 750 0.698 693
8.7 0.896 791 0.904 770 0.901 762 0.812 742
9.3 0.898 778 0.898 770 0.852 754 0.742 714
10.0 0.884 782 0.904 770 0.896 758 0.820 734
10.8 0.881 791 0.893 786 0.887 778 0.870 754
11.7 0.843 782 0.846 782 0.870 782 0.893 778
12,5 0.881 791 0.887 782 0.893 778 0.875 750
13.3 0.872 791 0.881 786 0.872 786 0.881 766
14.2 0.852 786 0.849 782 0.872 786 0.875 782
15.0 0.797 766 0.788 766 0.794 758 0.800 766






Table 4b: OLD FAB Output Eye Opening with Input Equalization at different Input trace lengths, 5.0 Gbps, Vdd=3.0V, 25C
= Using PRBS 2/77-1 pattern,
= Deemph=0 dB
= Output Swing=1000mVd

= Input Signal Swing=1000mVd

Output No 6-inch 12-inch 18-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (D mVd
0.0 0.922 754 0.901 750 0.867 742 0.814 722
3.3 0.933 758 0.919 750 0.890 750 0.852 742
4.5 0.930 762 0.930 754 0.919 754 0.875 746
5.6 0.919 766 0.927 762 0.933 758 0.922 750
6.8 0.913 766 0.930 762 0.927 758 0.907 754
7.4 0.910 770 0.930 770 0.927 758 0.927 758
8.1 0.907 770 0.919 766 0.925 770 0.910 762
8.7 0.904 774 0.901 778 0.901 770 0.907 778
9.3 0.904 766 0.913 770 0.910 766 0.907 762
10.0 0.898 774 0.896 774 0.901 770 0.904 766
10.8 0.884 774 0.893 774 0.884 774 0.890 770
11.7 0.861 774 0.855 770 0.841 762 0.846 766
125 0.861 778 0.890 770 0.878 766 0.881 766
13.3 0.875 770 0.875 770 0.875 766 0.864 770
14.2 0.861 770 0.864 774 0.846 762 0.846 762
15.0 0.829 770 0.820 758 0.806 758 0.785 758
Output 24-inch 30-inch 36-inch 48-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (U mVd
0.0 0.745 701 0.637 661 0.498 531 0 0
3.3 0.797 722 0.707 685 0.585 641 0 0
4.5 0.829 734 0.756 709 0.661 657 0.333 154
5.6 0.872 750 0.841 730 0.751 697 0.542 612
6.8 0.875 746 0.838 734 0.756 705 0.553 612
7.4 0.910 750 0.858 746 0.797 726 0.620 649
8.1 0.916 754 0.884 750 0.829 730 0.687 681
8.7 0.898 770 0.919 762 0.919 750 0.667 685
9.3 0.896 758 0.907 750 0.864 742 0.727 701
10.0 0.907 762 0.898 762 0.898 750 0.814 730
10.8 0.890 774 0.884 770 0.901 766 0.878 750
11.7 0.843 754 0.849 770 0.852 766 0.898 774
12,5 0.878 762 0.875 766 0.896 762 0.887 750
13.3 0.867 770 0.870 770 0.890 770 0.904 766
14.2 0.864 770 0.832 766 0.852 770 0.861 774
15.0 0.794 750 0.774 750 0.849 770 0.803 766






Table 5a: 500Mhz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing Deemph Rise Time Fall Time Vpp(V) Vamp(V) De(an'\)ph Rise Time Fall Time Vpp(V) Vamp(V) D(e(zr:;ah
900mV 0dB 70.0 88.8 843.4 834.9 -0.09 77.7 99.8 848.8 839.8 -0.09

900mV -2dB 53.3 66.9 738.9 678.7 -0.74 58.0 72.6 731.4 671.8 -0.74

900mV -3dB 43.7 53.0 702.6 529.2 -2.46 47.5 57.5 697.3 524.4 -2.48

900mV -6dB 35.0 40.7 738.5 398.5 -5.36 37.9 45.4 726.6 406.2 -5.05

1000mV 0dB 72.9 91.7 972.9 968.6 -0.04 79.8 102.6 974.7 964.8 -0.09

1000mV -2dB 52.2 66.0 850.7 775.4 -0.81 58.4 76.1 839.5 784.2 -0.59

1000mV -3dB 43.3 51.6 809.2 604.5 -2.53 47.1 58.2 793.6 608.4 -2.31

1000mV -6dB 353 40.3 841.6 463.8 -5.18 39.0 46.0 822.3 468.8 -4.88

1100mV 0dB 72.9 92.2 1063.8 | 1056.6 | -0.06 79.4 101.3 | 1062.1 | 1052.7 | -0.08
1100mV -2dB 51.5 67.8 926.8 846.7 -0.79 57.1 74.9 908.3 839.8 -0.68
1100mV -3dB 42.9 52.6 877.4 663.1 -2.43 46.2 58.9 859 666 -2.21
1100mV -6dB 35.1 41.4 909 507.8 -5.06 38.8 45.8 884.9 513.7 -4.72
1200mV 0dB 72.4 90.7 11445 | 1138.7 | -0.04 83.6 103.7 | 1161.7 | 1154.3 -0.06

1200mV -2dB 50.6 68.1 993.2 912.1 -0.74 58.5 74.7 973.1 900.4 -0.67

1200mV -3dB 42.7 53.6 935.2 715.8 -2.32 46.2 59.5 917.7 717.8 -2.13

1200mV -6dB 35.5 41.0 964.3 546.9 -4.93 38.0 46.3 938.3 550.8 -4.63

Table 5b: 1.25Ghz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing Deemph Rise Time Fall Time Vpp(V) Vamp(V) De(zr;)ph Rise Time Fall Time Vpp(V) Vamp(V) De(zr;)ph
900mV 0dB 70.0 88.8 843.4 834.9 -0.09 62.9 79.8 843.6 816.4 -0.28

900mV -2dB 47.0 57.2 747.8 660.1 -1.08 50.2 61.1 770.7 660.2 -1.34

900mV -3dB 41.0 48.7 733.9 529.3 -2.84 42.6 50.5 764.6 529.3 -3.19

900mV -6dB 34.1 40.1 761.7 417 -5.23 36.2 41.8 788.5 421.9 -5.43

1000mV 0dB 64.7 83.0 962.6 943.4 -0.17 66.5 81.4 965.8 955.1 -0.10

1000mV -2dB 46.8 57.6 855.9 739.2 -1.27 49.4 60.3 876 744.1 -1.42

1000mV -3dB 39.6 48.1 836.9 604.5 -2.83 42.5 51.3 870.3 609.3 -3.10

1000mV -6dB 35.3 40.3 841.6 463.8 -5.18 36.0 42.2 892.8 486.3 -5.28

1100mV 0dB 66.2 82.3 1049.4 | 1027.3 | -0.18 66.6 81.4 1049.2 | 1029.3 -0.17

1100mV -2dB 46.5 57.7 930.8 803.7 -1.28 48.9 59.1 947 806.6 -1.39

1100mV -3dB 40.8 49.8 908.8 670.9 -2.64 42.5 50.7 942.6 663.1 -3.05

1100mV -6dB 33.5 40.2 936 528.3 -4.97 37.1 42.8 961 527.3 -5.21

1200mV 0dB 72.4 90.7 11445 | 1138.7 | -0.04 66.9 80.1 1123.8 | 11109 | -0.10

1200mV -2dB 45.9 56.9 998.5 861.3 -1.28 47.6 57.9 1011 859.3 -1.41

1200mV -3dB 39.8 48.9 973.5 712.9 -2.71 40.2 49.4 1007.2 | 703.2 -3.12

1200mV -6dB 33.0 394 998.5 568.4 -4.89 35.2 42.2 1019.7 | 568.4 -5.08






Table 5c: 2.50Ghz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing | Deemph | RiseTime | FallTime | Vpp(V) | Vamp(V) De(f;:)ph RiseTime | FallTime | Vpp(v) | Vamp(V) De(zr;r "
200mV 0dB 62.1 67.7 760 758.2 -0.02 63.5 70.0 762.2 759.6 -0.03

900mV -2dB 61.2 67.2 765.8 763.7 -0.02 64.9 72.5 782.5 780.8 -0.02

900mV -3dB 62.4 71.8 756.5 754.6 -0.02 64.4 74.6 774.7 771.5 -0.04

900mV -6dB 64.3 78.6 776.8 774.5 -0.03 66.0 79.0 791.6 789 -0.03
1000mV 0dB 62.1 68.3 863.6 861 -0.03 63.4 69.6 861.6 859.1 -0.03
1000mV -2dB 60.9 67.0 866.8 864.8 -0.02 64.4 71.1 879.8 877 -0.03

1000mV -3dB 60.7 67.0 867.4 865.1 -0.02 65.6 74.8 874 871.8 -0.02

1000mV -6dB 64.1 77.3 879.1 876.9 -0.02 65.9 77.7 886.5 884.5 -0.02

1100mV 0dB 62.2 67.7 934.7 931.3 -0.03 63.6 70.2 928.9 926.6 -0.02

1100mV -2dB 60.0 66.1 935.5 933.2 -0.02 64.5 70.4 941.4 936.4 -0.05

1100mV -3dB 61.3 70.4 928.8 925.2 -0.03 63.7 73.3 937.4 934.3 -0.03

1100mV -6dB 63.2 76.7 945 942 -0.03 64.6 76.3 944 941.1 -0.03

1200mV 0dB 60.3 66.3 999.3 995.3 -0.03 62.4 68.3 989 984.5 -0.04

1200mV -2dB 59.4 65.8 995.4 990.6 -0.04 63.2 69.3 993.3 988.3 -0.04

1200mV -3dB 60.6 69.3 990.1 986.4 -0.03 62.8 70.5 993.4 988.3 -0.04

1200mV -6dB 61.6 74.5 1001.8 | 997.6 -0.04 64.1 74.5 991.7 988.4 -0.03






Table 6a: RX Return Loss Comparison, Vdd=3.0V, 25C

SDD11 SCC11 SDC11

Freq New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec
100Mhz -39.32 -42.47 n/a -9.74 -9.93 n/a -55.92 -54.70 n/a
500Mhz -26.88 -27.91 n/a -16.80 -16.82 n/a -60.12 -57.14 n/a

1Ghz -20.12 -22.00 n/a -30.96 -29.56 n/a -50.37 -53.22 n/a
1.5Ghz -17.82 -20.73 n/a -19.28 -21.76 n/a -44.19 -37.93 n/a
2.0Ghz -16.29 -19.87 n/a -11.18 -11.83 n/a -47.23 -41.33 n/a
2.5Ghz -12.55 -14.93 n/a -8.64 -8.16 n/a -39.05 -57.76 n/a
3.0Ghz -10.08 -12.33 n/a -6.36 -7.49 n/a -38.55 -40.41 n/a
3.5Ghz -9.80 -12.93 n/a -5.40 -6.70 n/a -40.65 -37.69 n/a
4.0Ghz -10.85 -14.44 n/a -6.32 -5.72 n/a -23.74 -26.39 n/a
4.5Ghz -8.31 -10.72 n/a -3.08 -3.46 n/a -32.18 -32.74 n/a
5.0Ghz -6.19 -7.99 n/a -2.67 -3.18 n/a -30.30 -36.29 n/a

Table 6b: TX Return Loss Comparison, Vdd=3.0V, 25C
SDD22 SCC22 SDC22

Freq New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec
100Mhz -22.26 -20.62 n/a -34.14 -32.72 n/a -67.13 -65.41 n/a
500Mhz -16.88 -15.65 n/a -25.46 -26.91 n/a -53.95 -53.02 n/a

1Ghz -13.42 -13.55 n/a -16.47 -17.18 n/a -54.98 -50.97 n/a
1.5Ghz -12.15 -12.72 n/a -12.11 -12.30 n/a -51.23 -43.96 n/a
2.0Ghz -10.76 -11.20 n/a -8.16 -8.05 n/a -45.79 -42.12 n/a
2.5Ghz -8.72 -8.96 n/a -5.84 -5.80 n/a -41.26 -38.93 n/a
3.0Ghz -7.68 -8.03 n/a -5.17 -5.16 n/a -36.68 -37.22 n/a
3.5Ghz -7.90 -8.59 n/a -4.77 -4.71 n/a -41.21 -35.51 n/a
4.0Ghz -8.08 -8.82 n/a -3.64 -3.87 n/a -29.96 -27.73 n/a
4.5Ghz -6.42 -6.75 n/a -2.54 -2.60 n/a -31.26 -30.34 n/a
5.0Ghz -5.03 -5.38 n/a -2.46 -2.56 n/a -32.27 -30.83 n/a
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Subject: PI3EQX6741ST Full Characterization Report

Introduction
PIBEQX6741ST is 3.3V, 1-Port, SATA Gen 3i Redriver with adjustable Equalization and Preemphasis. This report
compares the performance/characteristics of the new FAB(SMIC) to Old FAB(Global Foundry).

Reference
New FAB - SMIC
Array: E64S
Package: TQFN-20

OLD FAB- Global Foundry
Array: E641
Package: TQFN-20

Datasheet used: PI3EQX6741ST 01/04/17

Test Equipment Used
Agilent power supply E3631A
Agilent DMM 34401A
XSTREAM Thermostream TP04300A
TDS8200 and TDS7404 oscilloscope
Agilent N4903B JBERT
HP 4156B DC Parametric Analyzer

Comparison Highlights
1. At 6Gbps, the new FAB has better eye opening at longer trace length.

At 3Gbps, the eye opening are identical for both FABs.

Rise and Fall times for the new FAB is faster by less than 5%.
The old fab has slightly higher swing (~5%).

IDD for both FAB are very similar.

Input Thresholds and DC parameters are similar for both FABs.

A
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Eye Width vs EQ, 3.0Gbps

ENABLING SERIAL CONNECTIVITY

New FAB

OLD FAB

Output Eye Width (Ul)

PI3EQX6741ST Eye Width vs EQ, Vdd=3.0V, 3.0Gbps, PRBS27-1
NEW FAB (SMIC)
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Eye Height vs EQ, BlOGBpPS
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PI3EQX6741ST Eye Height vs EQ, Vdd=3.0V, 6.0Gbps, PRBS2A7-1,
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Table 1a: Control Pin Input Threshold

ENABLING SERIAL CONNECTIVITY

New FAB OLD FAB Spec
Para.| Test Conditions | Pin | Vdd | -40C [ 25C | 90C | -40C | 25C | 90C | Min | Max | Unit
VIL 30 | 140 [ 140 | 140 | 143 | 142 | 142 105 | Vv
VIL '”pu(tE';-i?C":e \\//;;tage EN | 33 | 154 | 154 | 154 | 158 | 156 | 1.56 L6 | v
VIL 36 | 168 [ 1.68 | 1.68 | 1.72 | 171 | L71 126 | Vv
VIH | Hiah Vol 30 | 145 | 145 | 145 | 150 | 147 | 147 | 1.95 \
VIH ”p“t(BilgLeve‘l’)tage EN | 33 | 159 | 160 | 160 | 1.62 | 165 | 160 | 215 v
VIH 36 | 174 | 172 | 175 | 177 | 174 | 175 | 2.34 \
VIL | Low Vol AEQ 30 1 075 [ 074 | 077 | 074 | 0.75 | 0.75 060 | V
nput Low Voltage | A_ 0.66 Vv
VIL (Tri-Level) B_EQ 33 1 081 [ 082 [ 082 | 082 | 083 | 0.83 :
VIL 36 | 0.89 [ 090 [ 090 | 090 | 0.90 | 0.90 072 | Vv
VIM nout Low Vol AEQ 30 | 222 | 220 | 219 | 223 | 222 | 223 240 |V
nput Low Voltage | A_ 2.64 \"
VIM (Tri-Level) B_EQ 33 | 244 | 241 | 242 | 245 | 245 | 245 :
VIM 36 | 266 | 265 | 264 | 266 | 2.67 | 2.67 288 |V
VIH 30 | 223 | 223 | 223 | 226 | 224 | 224 | 240 \
Input High Voltage | A_EQ
VIH . - 33 , 2.64 \
(Tri-Level) B_EQ 246 | 249 | 257 | 250 | 246 | 246
VIH 36 | 268 | 268 | 267 | 271 | 2.68 | 2.68 | 2.88 \

Diodes Incorporated
1545 Barber Lane, Milpitas, California 95035 Tel (408) 232-9100
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Table 1b: Leakage Comparison

ENABLING SERIAL CONNECTIVITY

New FAB OLD FAB Spec
Para.| Test Conditions Pin vdd -40C 25C 90C -40C 25C 90C Min Max | Unit
IL | InputLow Current | | 3.6 | -1951 | -17.54 | -1493 | -19.61 | -17.43 | -14.12 | -100 uA
IIH | InputHigh Current | TDET | 3.6 | 4.24n | 558n | 547n 6.51 5.64 5.78 100 | uA
Rpu | Pull-up Resistance | _EN | 3.6 | 183.95 | 20524 | 241.12 | 1835 | 206.5 | 254.9 200k | Q
IIL | Input Low Current 36 | 3892 | -35.45 | -29.81 | -39.11 | -34.66 | -28.20 | -100 uA
ITH | Input High Current | A Fq| 3.6 | 39.14 | 3561 | 3006 | 3927 | 3477 | 2830 100 | uA
Rpu | Pull-up Resistance |B_EQ| 3.6 | 9249 | 101.55 | 120.76 | 92.04 | 103.8 | 127.6 100k | Q
Rpd  |Pull-down Resistance 36 | 91.9 101.1 | 1197 | 91.67 | 103.6 | 1272 100k | €
IIL | Input Low Current 36 | -19.78 | -17.95 | -15.14 | -19.89 | -17.54 | -14.21 | -100 uA
IIH | Input High Current A EM 3.6 5.59n 5.58n 5.21n 5.82 5.82 5.74 100 uA
Rpu | Pull-up Resistance |B_EM| 3.6 182 200 2377 | 180.1 | 2052 | 2533 100k | Q
Rpd |Pull-down Resistance 3.6 6.44 6.45 6.90 6.18 6.18 6.26 100k Q
VOL IOL=4mA Tdet_| 3.0 | 0.035 | 0.038 0.05 0.035 | 0.039 0.05 0.4 A
VOL IOL=4mA T d‘; ‘ 33 | 0.035 | 0.038 0.05 0.035 | 0.039 0.05 0.4 \%
VOL IOL=4mA B | 36 | 0035 | 0038 0.05 0.035 | 0.039 0.05 0.4 \%
IIL | Vin=0V, EN=Low 5 33 | -105n | -76.92n | -1.44u | -0.885n | -49.04n | -1.07u | wn/a n/a A
X
IIH | vin=3.3V, EN=Low 33 | 86lm | 11.1m | 1523m | 9.83m | 12.71m | 17.37m | wa n/a A
IIL | Vin=0V, EN=VCC 33 |-1746m | -17.3m | -1695m|-17.36m | -17.12m | -16.6m n/a n/a A
IIH |vin=0.7vV,EN=vCC| Rx | 33 | -578m | -59m | -59m | -5.92m | -6.03m | -5.96m | w/a n/a A
IH | Vin=1.0V, EN=VCC 3.3 | 5559u | -690.1u | -683u | -709u | -809.2u | -806u | wn/a n/a A
ML | Vin=0V, EN=Low . 33 | -0.72n | -64.75n | -1.45u | -0.51n | -39.04n | -0.973u | wa n/a A
X
IH | vin=3.3V, EN=Low 33 | 507m | 6.19m | 8.76m | 554m | 6.55m | 11.59m | n/a n/a A
IIL | Vin=0V, EN=VCC 33 | -478u 519 521u | -501u | -504u | -505u | w/a n/a A
IIL |Vin=0.7V,EN=VCC| Tx | 33 | -86.6u | -83.1u | -49.0u | -73.1u | -71.5u | -67.8u | n/a n/a A
IH | Vin=1.0V, EN=VCC 33 | 85.4u | 892u | 938u | 96.8u | 96.8u | 99.6u | wa n/a A

Diodes Incorporated
1545 Barber Lane, Milpitas, California 95035 Tel (408) 232-9100
www.pericom.com
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Table 1c — IDD current, VDD=3.6V

Para. Test Conditions -40C 25C 90C Typ Max Units
Spec Spec
Standby EN=0 21 22 52 20 200 uA
Unplug No HDD attached 0.976 1.03 1.11 1 3 mA
New | Slumber No Input Signal 10.8 10.8 10.9 11 14 mA
FAB . EN=1, Diff-P>VTH-SD for
Active Al+/- and BI+/-, EMx=0 73.9 74.9 75.7 77 88 mA
. EN=1, Diff-P>VTH-SD for
Active AL+/- and BI+/-, EMx=1 92.8 94.3 95.3 n/a n/a mA
Standby EN=0 21 25 61 20 200 uA
Unplug No HDD attached 1.03 1.07 1.14 1 3 mA
OLD | Slumber No Input Signal 10.7 10.7 10.8 11 14 mA
FAB . EN=1, Diff-P>VTH-SD for
Active Al+/- and BI+/-, EMx=0 74.6 75.2 75.7 77 88 mA
. EN=1, Diff-P>VTH-SD for
Active AL+/- and BI+/-, EMx=1 92.2 93.1 93.6 n/a n/a mA

- Note: current does not change with Voltage(bench verified)

Table 2: Differential Input Voltage Threshold, Differential input amplitude

(common mode at 0V)
Test Setup Conditions:

Vdd=3.0V~3.6V
New FAB OLD FAB
Input signal VTHon* VTHoff** VTHon* VTHoff** Unit
100Mhz(Clock) 134 128 150 134 mVd
3Ghz (Clock) 108 100 146 136 mVd
6Gbps (PRBS7) 114 106 134 122 mVd

*VTHon - part starts from Power Down, signal is incremented until output appears
**VTHoff — part starts from active, signal is decremented until output disappears

Diodes Incorporated
1545 Barber Lane, Milpitas, California 95035 Tel (408) 232-9100
www.pericom.com www.diodes.com
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Table 3a: New FAB Output Eye Opening with Input Equalization at different Input trace lengths, 3.0 Gbps,
Vdd=3.0V, 25C
Using PRBS 2/7-1 pattern,

Deemph= 0 dB
Measured with TDS8200 oscilloscope+80E10 Module
Input Signal Swing=1000mVd

Output Settings

No

Input Trace

6 inch
Input Trace

12 inch
Input Trace

18 inch
Input Trace

EQ EQ Eye Eye Eye Eye Eye Eye Eye Eye
Settin (db) Width Height Width Height Width Height Width Height
g (UI) mVd U mVd (UI) mVd (UI) mVd
Low 3.0 0.965 449 0.963 462 0.957 465 0.951 465
Mid 6.0 0.960 449 0.954 468 0.951 465 0.957 465
High 9.0 0.942 451 0.942 468 0.942 465 0.940 465
24 inch 30 inch 36 inch 48 inch

Output Settings

Input Trace

Input Trace

Input Trace

Input Trace

EQ EQ E.ye E.ye E.ye E.ye E.ye E.ye E.ye E.ye
Setting (db) Width Height Width Height Width Height Width Height

(UI) mVd U mVd (UI) mVd (UI) mVd

Low 3.0 0.940 562 0.908 465 0.879 468 0.813 459

Mid 6.0 0.960 562 0.942 468 0.937 468 0.905 465

High 9.0 0.942 568 0.925 470 0.925 473 0.905 470

Input: Pulse Generator Setting is Vppd=1000mV, Voffset=0V
Note: Length of Input Trace = 8” coax + X FR4 Trace + 24 SMA coax + 2” Roger Trace (where X is the FR4 length).

Length of Output =24” SMA coax + 2” Roger Trace.

1545 Barber Lane, Milpitas, California 95035 Tel (408) 232-9100
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Table 3b: OLD FAB Output Eye Opening with Input Equalization at different Input trace lengths, 3.0 Gbps,
Vdd=3.0V, 25C

Using PRBS 277-1 pattern,

Deemph= 0 dB

Measured with TDS8200 oscilloscope+80E10 Module

Input Signal Swing=1000mVd

Output Settings No 6 inch 12 inch 18 inch
Input Trace Input Trace Input Trace Input Trace
EQ EQ Eye Eye E-ye E?Ie Eye E?Ie Eye E?Ie
Setting (db) Width Height Width Height Width Height Width Height
(UD mVd (UD mVd (UD mVd (UD mVd
Low 3.0 0.971 495 0.960 486 0.948 492 0.940 481
Mid 6.0 0.963 495 0.960 486 0.957 492 0.954 484
High 9.0 0.960 492 0.954 486 0.945 492 0.945 484
Output Settings 24 inch 30 inch 36 inch 48 inch
Input Trace Input Trace Input Trace Input Trace
EQ EQ Eye Eye E-ye E?Ie Eye E?Ie Eye E?Ie
Setting (db) Width Height Width Height Width Height Width Height
(UD mVd (UD mVd (UD mVd (UD mVd
Low 3.0 0.925 589 0.902 486 0.879 468 0.801 570
Mid 6.0 0.954 589 0.940 489 0.934 473 0.891 578
High 9.0 0.937 592 0.937 492 0.919 476 0.922 584

Input: Pulse Generator Setting is Vppd=1000mV, Voffset=0V
Note: Length of Input Trace = 8” coax + X” FR4 Trace + 24” SMA coax + 2” Roger Trace (where X is the FR4 length).
Length of Output =24” SMA coax + 2” Roger Trace.

Diodes Incorporated
1545 Barber Lane, Milpitas, California 95035 Tel (408) 232-9100
www.pericom.com www.diodes.com






m A PRODUCT LINE
OF DIODES
®

ENABLING SERIAL CONNECTIVITY

I N € O R P O R A T E D

Table 4a: New FAB Output Eye Opening with Input Equalization at different Input trace lengths, 6.0 Gbps,
Vdd=3.0V, 25C

Using PRBS 2/7-1 pattern,

Deemph= 0 dB
Measured with TDS8200 oscilloscope+80E10 Module

Input Signal Swing=1000mVd

Output Settings Inpult\l’(l)“race InpflltnTc:'lace In[l)lzltn’i“crl;ce In[l)lsltn’i“crl;ce
EQ EQ E.ye E.ye E.ye E.ye E.ye E.ye E.ye E.ye
Setting (db) Width Height Width Height Width Height Width Height

(UI) mVd U mVd (UI) mVd (UI) mVd
Low 3.0 497 0.908 522 0.905 516 0.902 514 497
Mid 6.0 495 0.844 530 0.830 511 0.836 511 495
High 9.0 486 0.790 500 0.767 495 0.772 492 486
. 24 inch inch inch 48 inch
Output Settings Input Tcrace Insgt Tcrace In;flt Tcrace Inpflt Tcrace
EQ EQ E.ye E.ye E.ye E.ye E.ye E.ye E.ye E.ye
Setting (db) Width Height Width Height Width Height Width Height
(UI) mVd U mVd (UI) mVd (UI) mVd
Low 3.0 0.902 514 0.850 495 0.784 489 0.510 373
Mid 6.0 0.853 522 0.859 519 0.873 524 0.839 505
High 9.0 0.775 511 0.758 497 0.764 522 0.772 505

Input: Pulse Generator Setting is Vppd=1000mV, Voffset=0V

Note: Length of Input Trace = 8” coax + X FR4 Trace + 24 SMA coax + 2” Roger Trace (where X is the FR4 length).
Length of Output =24” SMA coax + 2” Roger Trace.
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Table 4b: OLD FAB Output Eye Opening with Input Equalization at different Input trace lengths, 6.0 Gbps,
Vdd=3.0V, 25C
Using PRBS 2/7-1 pattern,

Deemph= 0 dB
Measured with TDS8200 oscilloscope+80E10 Module
Input Signal Swing=1000mVd

. No 6 inch 12 inch 18 inch
Output Settings Input Trace Input Trace Input Trace Input Trace
EQ EQ Eye Eye Eye Eye Eye Eye Eye Eye
Settin (db) Width Height Width Height Width Height Width Height
g (UI) mVd U mVd (UI) mVd (UI) mVd
Low 3.0 0.905 538 0.911 519 0.914 522 0.899 514
Mid 6.0 0.87 541 0.865 514 0.85 532 0.856 522
High 9.0 0.824 524 0.807 516 0.79 519 0.781 508
24 inch 30 inch 36 inch 48 inch

Output Settings

Input Trace

Input Trace

Input Trace

Input Trace

EQ EQ E.ye E.ye E.ye E.ye E.ye E.ye E.ye E.ye
Setting (db) Width Height Width Height Width Height Width Height
(UI) mVd U mVd (UI) mVd (UI) mVd
Low 3.0 0.865 505 0.772 408 0.669 368 0 0
Mid 6.0 0.859 530 0.882 432 0.87 427 0.77 495
High 9.0 0.79 511 0.787 422 0.79 414 0.798 527

Input: Pulse Generator Setting is Vppd=1000mV, Voffset=0V
Note: Length of Input Trace = 8” coax + X FR4 Trace + 24 SMA coax + 2” Roger Trace (where X is the FR4 length).

Length of Output =24” SMA coax + 2” Roger Trace.
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Table 5a: 500Mhz Output Swing, Rise and Fall Times vs Deemphasis, Vdd=3.0V~3.6V, 25C

New FAB OLD FAB
vdd Deemph | Rise Time | Fall Time Vpp(V) Vamp(V) De(zr;)ph Rise Time | Fall Time Vpp(V) Vamp(V) De(:r:)ph
3.0 0 62.5 75.8 524.6 503.9 -0.35 60.4 78.9 553.7 533.2 -0.33
3.0 -3 45.9 46.8 610.3 488.3 -1.94 46.5 50.2 644.2 518.5 -1.89
3.3 0 63.0 74.9 5245 504 -0.35 61.3 79.1 554.1 535.2 -0.30
33 -3 45.7 47.2 609.9 489.2 -1.92 46.8 50.7 643.9 517.5 -1.90
3.6 0 63.0 74.8 5245 503 -0.36 61.6 79.5 554 535.2 -0.30
3.6 -3 46.8 46.8 609.5 488.3 -1.93 46.1 51.4 643.8 517.5 -1.90
-Deemph is calculated as: 20LOG(Vamp/Vin) where Vin=Vswing
Table 5b: 1.50Ghz Output Swing, Rise and Fall Times vs Deemphasis, Vdd=3.0V~3.6V, 25C
New FAB OLD FAB
vdd Input Rise Time | Fall Time Vpp(V) Vamp(V) Deemph Rise Time | Fall Time Vpp(V) Vamp(V) Deemph
Freq (dB) (dB)
3.0 0 535 73.2 524.9 495.1 -0.51 58.7 76.7 545.8 532.2 -0.22
3.0 -3 41.6 41.8 628.6 492.2 -2.12 52.4 56.5 655.9 548.8 -1.55
33 0 53.6 72.6 525.1 495.1 -0.51 58.1 76.8 545.9 532.2 -0.22
3.3 -3 41.5 41.9 628.2 492.2 -2.12 52.2 56.4 655.8 548.8 -1.55
3.6 0 54.0 72.9 525.3 496.1 -0.50 59.3 77.8 545.7 533.2 -0.20
3.6 -3 41.4 42.2 628 492.2 -2.12 52.8 56.3 655.5 548.8 -1.54

-gain is calculated as: 20LOG(Vamp/Vin) where Vin=Vswing
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Table 5c: 3.0Ghz Output Swing, Rise and Fall Times vs Deemphasis, Vdd=3.0V~3.6V, 25C

New FAB OLD FAB
vdd Input Rise Time | Fall Time Vpp(V) Vamp(V) Deemph Rise Time | Fall Time Vpp(V) Vamp(V) Deemph
Freq (dB) (dB)
3.0 0 49.3 58.9 553.3 551.1 -0.03 48.2 54.3 589.2 587.5 -0.03
3.0 -3 49.5 51.8 641 638.6 -0.03 51.3 52.1 691.7 689.4 -0.03
3.3 0 49.7 59.0 552.9 549.7 -0.05 48.1 54.5 589.1 586.7 -0.04
3.3 -3 49.6 51.7 640.9 638.5 -0.03 51.2 52.0 691.1 688.5 -0.03
3.6 0 49.7 58.7 552.4 549.5 -0.05 48.7 54.2 588.7 585.5 -0.05
3.6 -3 49.6 52.0 640.4 638.3 -0.03 51.1 52.0 690.8 688.2 -0.03
-gain is calculated as: 20LOG(Vamp/Vin) where Vin=Vswing
Table 6a: RX Return Loss Comparison, Vdd=3.0V, 25C
SDD11 SCC11 SDC11

Freq New FAB OLD FAB New FAB OLD FAB New FAB OLD FAB
100Mhz -35.34 -42.41 -10.05 -9.96 -52.02 -52.90
500Mhz -25.37 -28.15 -17.27 -17.14 -52.58 -46.88

1Ghz -21.37 -23.40 -35.68 -27.78 -50.18 -43.47

1.5hz -20.28 -22.84 -17.93 -18.83 -49.70 -36.94
2.0Ghz -16.38 -19.57 -10.61 -11.50 -39.77 -33.14
2.5Ghz -12.22 -14.57 -7.64 -8.40 -39.85 -33.62
3.0Ghz -10.65 -12.60 -6.63 -7.23 -42.80 -37.03
3.5Ghz -11.22 -13.18 -6.76 -7.28 -37.96 -28.71
4.0Ghz -10.38 -12.33 -4.22 -4.87 -28.14 -25.36
4.5Ghz -7.47 -9.13 -2.97 -3.57 -32.25 -24.81
5.0Ghz -5.89 -7.34 -2.70 -3.18 -35.76 -26.19
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Table 6b: TX Return Loss Comparison, Vdd=3.0V, 25C

SDD22 SCC22 SDC22

Freq New FAB OLD FAB New FAB OLD FAB New FAB OLD FAB
100Mhz -22.53 -21.51 -27.20 -27.97 -52.74 -48.66
500Mhz -18.91 -18.59 -21.40 -20.02 -50.81 -47.66

1Ghz -16.66 -16.41 -15.94 -14.68 -51.63 -51.55

1.5hz -15.02 -14.83 -11.21 -10.82 -38.88 -38.50
2.0Ghz -12.20 -12.59 -7.60 -7.65 -38.97 -39.36
2.5Ghz -9.65 -10.40 -5.83 -5.94 -38.91 -40.94
3.0Ghz -8.83 -9.73 -5.93 -5.86 -35.77 -40.52
3.5Ghz -9.27 -10.18 -5.36 -5.33 -31.03 -30.93
4.0Ghz -8.71 -9.30 -3.62 -3.75 -27.74 -27.29
4.5Ghz -6.42 -6.99 -2.72 -2.85 -29.75 -32.11
5.0Ghz -5.13 -5.82 -2.74 -2.95 -27.69 -31.90
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Date: April 14, 2017

Subject: PI3EQX6801 GF and SMIC Electrical Parameters Comparison
Introduction

PIBEQX6801 is a 6.5GBps, 1-port, 1.5V/3.3V SATA/SAS ReDriver with Analog/Digital Configuration. A char report has
been done to compare PI3EQX6801 Global Foundry (Old Fab) and PI3EQX6801 SMIC (New Fab) units performance.

Reference GF, or “Old Fab” Part
Array: E681

Part: PI3EQX6801ZDE
Package: TQFN-20 (ZD)

Reference SMIC, or “New Fab” Part
Array: EQ9P

Part: PI3EQX6801ZDE

Package: TQFN-20 (ZD)

Date Code: BAOGGI

Data Sheet
11.07.11

Test Equipment Used
HP power supply & DMM
N4903B JBERT
DSAS8200
Agilent — DSO6104A
TDS7404 oscilloscope
Thermal stream TPO4300A
HP 4145B DC Analyzer

Summary:

e  All electrical parameters meet datasheet spec.

e Some of the SMI AC parameters differ somewhat from GF, but are of no concern as either they are lower, or better,
and/or far below the ds limits.

e  SMIC part has slightly higher equalization. See Figures 1 to 3
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Table 1: Power consumption at pattern PRBS277
At 3GBps, output = 600mVd(per datasheet), EM=0dB(NC)

Para. Test Conditions Old Fab. New Fab.

-40C 25C 90C -40C 25C 90C Spec Units

VDD=1.5V
Standby EN#=1 0.02 0.01 0.04 0.02 0.02 0.02 0.056 max mA
1dd Unplug No HDD attached 0.91 0.94 1 0.87 0.91 0.94 mA
Slumber - 15.16 15.13 15.23 15.3 15.36 15.41 mA
Active EN#=0 82 82.4 83.2 85.9 86.9 87.5 108 typ mA

VDD=3.3V
Standby EN#=1 0.03 0.03 0.05 0.03 0.03 0.04 0.056 max mA
1dd Unplug No HDD attached 0.98 1.01 1.05 0.95 0.98 1.01 mA
Slumber - 15.21 15.24 15.28 15.38 15.46 15.5 mA
Active EN#=0 76 76.5 77.3 79.6 80.4 80.9 108 typ mA

VDD=1.5V
Standby EN#=1 0.03 0.015 0.06 0.03 0.03 0.03 0.09 max mwW
Power Unplug No HDD attached 1.365 1.41 1.5 1.305 1.365 1.41 1.5 typ mW
Slumber 22.74 22.695 22.845 22.95 23.04 23.115 22.5typ mw
Active EN#=0 123 123.6 124.8 128.85 130.35 131.25 162 typ mw

VDD=3.3V
Standby EN#=1 0.099 0.099 0.165 0.099 0.099 0.132 1.82 max mw
Power Unplug No HDD attached 3.234 3.333 3.465 3.135 3.234 3.333 3.3 typ mw
Slumber 50.193 50.292 50.424 50.754 51.018 51.15 50 typ mw
Active EN#=0 250.8 252.45 255.09 262.68 265.32 266.97 356 typ mwW

* R[A:B]_OS = 4kohm ( 600mV @ 3Gbps)
* R[A:B]_EM = NC ( Pre-emphasis = 0dB)
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Table 2a: DC Characteristics.

Test . Old Fab. New Fab. Spec .

Para. | conditions | Tn | VAdV) [T e 25C 90C -40C 25¢C 90C Min Max | Units
VIL Digital Input |A_EN# 3 1.44 1.43 1.42 1.41 141 1.41 0.35Vvdd V
VIL Digital Input |A_EN# 3.3 1.58 1.56 1.56 1.55 1.55 1.56 0.35vdd Vv
VIL Digital Input |A_EN# 3.6 1.75 1.71 1.71 1.69 1.7 1.7 0.35Vvdd V
VIH Digital Input |A_EN# 3 1.47 1.46 1.45 1.45 1.44 1.44 0.65Vvdd Vv
VIH Digital Input |A_EN# 3.3 1.61 1.6 1.59 1.58 1.58 1.58 0.65Vvdd Vv
VIH Digital Input | A_EN# 3.6 1.76 1.74 1.74 1.73 1.72 1.73 0.65Vvdd Vv
N Vin =0V 3.6 -16.66 -16.49 -16.07 -16.3 -16.24 -16.2 n/a A
(EN#=0) Vin=1.5 Al+ 3.6 10.84 10.6 10.5 11.06 10.96 10.85 n/a A
Pullup 3.6 54.55 55.4 56.5 54.82 55.2 55.5 50 typ Q
N Vin =0V 3.6 -3.866n | -114.3n | -1.458u -7.521n -148.9n -1.634n n/a A
(EN#=1) Vin=1.5 Al+ 3.6 91.63 190.4 370.2 91.23 173.9 346.5 n/a uA
3.6 N/a Q
Vin =0V 3.6 -5.377n | -10.94n -3.04n -101.6p -13.6n -9.73n -100 uA
1IN Vin = Vdd A_EN# 3.6 19.18 17.15 14.57 19.83 18.43 15.18 100 uA
Pull-dn 3.6 187.7 209.9 247.1 181.5 195.3 237.2 200 typ kQ
Vin =0V 3.6 -37.38 -33.63 -30.22 -39.04 -36.15 -32.3 -100 uA
N Vin = Vvdd A EQ 3.6 39.07 33.82 33.97 39.61 36.5 32.62 100 uA
Pull-up - 3.6 46.1 50.6 54.6 44.8 47.0 53.4 kQ
Pull-dn 3.6 48.0 56.2 57.4 46.7 52.1 57.5 kQ
VIH | Tristate Digital | A_EQ 3 2.175 2.175 2.2 2.2 2.2 2.2 0.8vdd \
VIH Tristate Digital | A_EQ 3.3 2.4 2.4 2.4 2.425 2.425 2.425 0.8vdd V
VIH Tristate Digital | A_EQ 3.6 2.625 2.625 2.625 2.65 2.625 2.625 0.8vdd Vv
VIL Tristate Digital | A_EQ 3 0.75 0.725 0.75 0.7 0.7 0.7 0.2vdd Vv
VIL Tristate Digital | A_EQ 3.3 0.8 0.8 0.8 0.775 0.775 0.775 0.2vdd \Y
VIL Tristate Digital | A_EQ 3.6 0.875 0.875 0.875 0.825 0.85 0.85 0.2vdd Vv
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Table 2b: DC Characteristics.

Test . Old Fab. New Fab. Spec .
Para. | conditions | TM | VedIV) | 40c 25¢C 90C -40C 25¢C 90C Min Max | UNits
VIL Digital Input |A_EN#| 1.425 0.71 0.715 0.71 0.69 0.685 0.69 0.35vdd \Y
VIL Digital Input |A_EN# 1.5 0.75 0.745 0.74 0.72 0.725 0.73 0.35vdd V
VIL Digital Input |A_EN# 1.575 0.79 0.775 0.78 0.76 0.755 0.76 0.35vdd V
VIH Digital Input |A_EN#| 1.425 0.73 0.74 0.73 0.71 0.71 0.71 0.65vdd Vv
VIH Digital Input | A_EN# 1.5 0.77 0.77 0.77 0.75 0.75 0.75 0.65vdd Vv
VIH Digital Input |A_EN#| 1.575 0.81 0.8 0.8 0.78 0.79 0.79 0.65vdd Vv
IIN Vin =0V 1.575 -16.55 -16.36 -16.04 -16.23 -16.12 -15.85 n/a A
(EN#=0) Vin=1.5 Al+ 1.575 12.38 12.17 12.04 12.59 12.5 12.36 n/a A
Pullup 1.575 54.4 52.5 56.1 54.6 55 55.8 50 typ Q
IIN Vin =0V 1.575 -5.527n | -133.6n | -1.199u -7.662n -165n 138.8n n/a A
(EN#=1) Vin=1.5 Al+ 1.575 372.2 533.3 746.5 359.8 480.5 730.7 n/a uA
1.575 N/a Q
Vin =0V 1.575 -8.16n -7.474n -6.422n -10.07n -4.692n -8.04n -100 uA
1IN Vin = Vdd A_EN# 1.575 8.532 7.63 6.65 8.942 8.173 7.269 100 uA
Pull-dn 1.575 184.6 206.4 236.8 176.1 192.7 216.7 200 typ kQ
Vin =0V 1.575 -16.83 -14.21 -13.32 -17.53 -15.62 -13.99 -100 uA
N Vin = Vdd A EQ 1.575 17.02 14.98 13.49 17.92 16.23 14.31 100 uA
Pull-up - 1.575 46.0 54.5 58.2 44.2 49.6 554 kQ
Pull-dn 1.575 47.0 53.4 59.3 44.6 49.3 55.9 kQ
VIH Tristate Digital | A_EQ 1.425 1.01 1.01 1.01 1.04 1.04 1.04 0.8vdd \
VIH Tristate Digital | A_EQ 1.5 1.07 1.07 1.07 1.1 1.09 1.09 0.8vdd V
VIH Tristate Digital | A_EQ 1.575 1.12 1.12 1.13 1.15 1.15 1.15 0.8vdd V
VIL | Tristate Digital | A_EQ 1.425 0.34 0.34 0.35 0.33 0.33 0.33 0.2vdd \%
VIL | Tristate Digital | A_EQ 1.5 0.36 0.36 0.36 0.35 0.35 0.35 0.2vdd \Y,
VIL | Tristate Digital | A_EQ 1.575 0.38 0.38 0.38 0.37 0.37 0.37 0.2vdd \Y,
Table 3: Switch Time, Vdd=3.3V, 25C
Parameters Conditions Old Fab New Fab Typ- Max Units
Spec Spec
Latency tpd Al+/- to AO+/- 0.438 0.43 0.7 ns
Enable time EN to AO+/- 224 224 - - us
Disable time EN to AO+/- 4 4 - - ns
Wakeup time from 6 6.2 6 20 ns
slumber mode
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Table 4: PI2ZEQX5964 GF, Output Eye Opening vs. Input Equalization and Swing setting at different Input Trace Lengths,
VDD=3.0V, PRBS7-1, BR=6.5GBps, BER=1E-12, PE=0dB, IN=1000mVppd, AI+ to AO+.

IN Trace | SW EQ=4dB EQ=8dB EQ=16dB
inch mV EW (UI) | EH (mV) | EW (UI) | EH (mV) | EW (UI) | EH (mV)
600 | 0.846 330 0.884 350 | 0.786 350
S} 1000 | 0.846 630 | 0.879 660 | 0.801 660
1200 | 0.856 820 | 0.880 850 | 0.821 830
600 | 0.791 320 0.844 350 | 0.761 350
© 1000 | 0.801 620 | 0.864 650 | 0.781 660
1200 | 0.801 800 | 0.854 850 | 0.790 840
600 | 0.725 290 | 0.831 330 0.761 350
o 1000 | 0.731 573 | 0.836 640 | 0.771 660
1200 | 0.740 750 | 0.836 83| 0.771 830
600 | 0.607 240 | 0.781 320 0.751 340
o 1000 | 0.613 480 | 0.799 610 | 0.761 660
1200 | 0.617 640 | 0.791 800 | 0.761 830
600 | 0.436 160 | 0.720 300| 0.761 350
N 1000 | 0.426 300 | 0.720 570 | 0.791 660
1200 | 0.420 390 | 0.720 750 | 0.791 840
600 0.570 140| 0.775 210
R 1000 0.593 330| 0.801 440
1200 0.590 470 | 0.801 620
600 0.775 210
< 1000 0.801 440
1200 0.801 620
600 0.680 300
g 1000 0.680 580
1200 0.680 750
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Table 5: PI2ZEQX5964 SMIC, Output Eye Opening vs. Input Equalization and Swing setting at different Input Trace Lengths,
VDD=3.0V, PRBS7-1, BR=6.5GBps, BER=1E-12, PE=0dB, IN=1000mVppd, AI+ to AO+.

IN Trace | SW EQ=4dB EQ=8dB EQ=16dB
inch mV EW (UI) | EH (mV) | EW (UI) | EH (mV) | EW (UI) | EH (mV)
600 | 0.880 410 | 0.856 410 | 0.776 410
S} 1000 | 0.880 740 | 0.880 750 | 0.796 750
1200 | 0.880 920| 0.874 930 | 0.796 930
600 | 0.846 390 | 0.876 410 | 0.771 410
© 1000 | 0.846 730 | 0.886 760 | 0.786 770
1200 | 0.846 910 | 0.882 940 | 0.796 930
600 | 0.801 370 | 0.872 410 | 0.771 410
o 1000 | 0.801 690 | 0.876 750 | 0.781 760
1200 | 0.801 870 | 0.890 930 | 0.781 930
600 | 0.689 330 0.826 390 | 0.781 410
o 1000 | 0.699 640 | 0.836 720 | 0.786 760
1200 | 0.699 800 | 0.836 900 | 0.786 920
600 | 0.552 270 | 0.765 370| 0.771 410
N 1000 | 0.557 530 | 0.775 680 | 0.786 760
1200 | 0.560 670 | 0.781 860 | 0.791 920
600 | 0.289 100 | 0.672 330 0.785 410
R 1000 | 0.309 210 | 0.672 620 | 0.791 750
1200 | 0.319 269 | 0.672 790 | 0.801 930
600 0.470 140 | 0.791 250
@ 1000 0.492 300 | 0.811 520
1200 0.492 430 | 0.811 720
600 0.770 370
g 1000 0.779 700
1200 0.780 880
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Table 6: PI3EQX6801 GF, Input Signal Detect Threshold V1, SW=1000mVppd, EQ=4dB, PE=0dB, VDD=3.3V

V1y Al Vy Bl
CLK ON OFF ON OFF min max unit
100MHz 132 122 136 120 75 200 | mVppd
500MHz 136 120 138 122 75 200 | mVppd
3.0GHz 136 116 136 116 75 200 | mVppd

Table 7: PI3EQX6801 SMIC, Input Signal Detect Threshold V1, SW=1000mVppd, EQ=4dB, PE=0dB, VDD=3.3V

VT Al V1 Bl
CLK ON OFF ON OFF min max unit
100MHz 146 132 128 116 75 200 | mVppd
500MHz 148 132 126 110 75 200 | mVppd
3.0GHz 128 108 100 84 75 200 | mVppd
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Table 8: PI3BEQX6801 GF, Output Waveform Parameters, EQ=4dB, Pre-Emphasis=0dB, all swings

CH1
F vdd PE | EQ | SW RT FT Vmax Vmin Vhigh Viow Vpp Vamp DC+ Vppd
GHz Vv dB | dB | mV ps ps mV mV mV mV mV mV % mV
0.1 3 0 4 600 94.3 100.7 83 -86 81 -84 169 165 50.1 337
0.1 3 0 4 660 92.3 102.0 94 -97 92 -95 191 187 50.1 380
0.1 3 0 4 730 91.5 103.3 105 -107 103 -106 212 209 50.1 423
0.1 3 0 4 820 88.2 103.0 122 -124 119 -123 246 242 50.1 491
0.1 3 0 4 910 84.8 104.3 140 -143 138 -142 283 279 50.1 566
0.1 3 0 4 1000 82.5 105.1 163 -166 160 -164 328 324 50.1 655
0.1 3 0 4 1080 79.1 104.6 189 -192 187 -190 381 377 50.1 761
0.1 3 0 4 1200 74.7 104.4 219 -222 216 -221 441 437 50.1 882
0.5 3 0 4 600 87.1 92.2 81 -85 76 -80 167 155 50.5 330
0.5 3 0 4 660 84.4 92.6 92 -96 86 -90 187 176 50.5 373
0.5 3 0 4 730 83.3 93.2 102 -108 96 -101 209 196 50.5 416
0.5 3 0 4 820 83.8 95.5 118 -124 115 -118 243 232 50.5 483
0.5 3 0 4 910 82.1 99.8 137 -143 133 -142 280 274 50.7 557
0.5 3 0 4 1000 78.6 99.6 158 -167 154 -165 325 318 50.7 647
0.5 3 0 4 1080 76.0 99.5 184 -194 179 -192 378 371 50.7 754
0.5 3 0 4 1200 73.4 99.3 213 -225 209 -223 439 432 50.8 875
3 3 0 4 600 59.8 64.2 95 -102 95 -101 197 195 50.9 388
3 3 0 4 660 58.4 64.9 106 -114 106 -113 220 219 51.1 433
3 3 0 4 730 58.5 63.7 118 -126 117 -124 244 241 50.9 479
3 3 0 4 820 57.7 64.6 136 -144 135 -144 280 278 51.1 550
3 3 0 4 910 57.2 64.2 156 -164 154 -164 320 318 50.9 628
3 3 0 4 1000 56.2 63.3 179 -188 178 -188 367 365 50.9 720
3 3 0 4 1080 55.8 61.5 205 -215 204 -213 420 417 50.5 820
3 3 0 4 1200 54.8 58.6 230 -232 229 -231 462 460 49.9 900
CH2
F Vvdd PE | EQ | SW RT FT Vmax Vmin Vhigh Viow Vpp Vamp DC+
GHz Vv dB | dB mV ps ps mV mV mV mV mV mV %
0.1 3 0 4 600 100.7 103.9 84 -84 83 -83 168 165 50.1
0.1 3 0 4 660 99.1 105.0 94 -95 93 -94 190 187 50.1
0.1 3 0 4 730 96.7 105.5 106 -106 104 -104 211 208 50.1
0.1 3 0 4 820 94.8 107.5 123 -123 121 -122 245 242 50.2
0.1 3 0 4 910 91.9 107.1 141 -141 139 -140 283 279 50.2
0.1 3 0 4 1000 88.6 107.0 163 -164 161 -162 327 323 50.2
0.1 3 0 4 1080 84.6 108.0 190 -190 188 -190 380 377 50.2
0.1 3 0 4 1200 80.7 106.4 220 -221 218 -219 441 437 50.2
0.5 3 0 4 600 92.7 97.8 81 -82 79 -81 164 160 50.4
0.5 3 0 4 660 91.2 97.6 91 -94 89 -92 185 181 50.5
0.5 3 0 4 730 91.5 99.0 102 -105 101 -103 207 203 50.5
0.5 3 0 4 820 88.7 101.5 118 -122 116 -120 240 236 50.6
0.5 3 0 4 910 86.6 101.6 137 -141 134 -139 277 273 50.6
0.5 3 0 4 1000 83.5 101.2 158 -164 156 -162 322 318 50.7
0.5 3 0 4 1080 79.2 101.0 184 -191 181 -189 376 370 50.7
0.5 3 0 4 1200 76.6 100.9 213 -223 210 -220 436 431 50.7
3 3 0 4 600 64.0 69.0 93 -98 92 -97 191 189 51.5
3 3 0 4 660 64.3 67.3 104 -110 103 -108 213 211 51.4
3 3 0 4 730 62.0 68.8 114 -121 113 -120 235 233 51.6
3 3 0 4 820 60.9 66.6 131 -139 129 -139 270 268 51.8
3 3 0 4 910 59.6 66.4 149 -159 148 -158 308 306 51.7
3 3 0 4 1000 58.6 65.6 170 -182 169 -181 352 351 51.6
3 3 0 4 1080 57.2 62.9 195 -205 194 -205 400 398 51.3
3 3 0 4 1200 55.4 58.5 217 -222 216 -221 439 437 50.6
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Table 9: PI3BEQX6801 SMIC, Output Waveform Parameters, EQ=4dB, Pre-Emphasis=0dB, all swings

CH1
F vdd PE | EQ | SW RT FT Vmax Vmin Vhigh Viow Vpp Vamp DC+ Vppd
GHz \Y dB | dB | mV ps ps mV mV mV mV mV mV % mV
0.1 3 0 4 600 84.3 91.4 104 -106 102 -104 210 206 50.1 417
0.1 3 0 4 660 82.9 92.4 116 -118 113 -116 234 230 50.1 465
0.1 3 0 4 730 81.8 94.7 127 -130 125 -129 258 254 50.1 513
0.1 3 0 4 820 80.5 94.1 146 -149 144 -147 295 291 50.1 588
0.1 3 0 4 910 78.8 95.0 167 -169 165 -168 336 332 50.1 670
0.1 3 0 4 1000 76.4 95.3 192 -194 189 -192 386 381 50.1 769
0.1 3 0 4 1080 74.3 95.9 221 -224 219 -222 445 440 50.1 888
0.1 3 0 4 1200 71.4 94.4 255 -258 251 -255 513 506 50.1 1023
0.5 3 0 4 600 80.3 85.3 102 -106 98 -101 208 199 50.4 411
0.5 3 0 4 660 80.5 86.8 114 -118 110 -113 232 223 50.5 458
0.5 3 0 4 730 79.5 90.5 125 -130 121 -128 256 249 50.6 507
0.5 3 0 4 820 78.5 91.2 144 -149 139 -146 293 285 50.6 581
0.5 3 0 4 910 77.3 88.1 164 -171 159 -163 335 322 50.5 663
0.5 3 0 4 1000 74.5 92.2 188 -196 184 -192 384 376 50.6 762
0.5 3 0 4 1080 72.3 88.6 217 -226 212 -217 444 429 50.6 881
0.5 3 0 4 1200 70.3 92.3 250 -261 243 -257 510 500 50.6 1013
3 3 0 4 600 60.4 63.3 123 -130 122 -129 252 251 51.0 488
3 3 0 4 660 59.8 63.0 135 -143 134 -142 278 276 51.1 538
3 3 0 4 730 58.7 63.4 148 -156 147 -156 303 303 51.1 588
3 3 0 4 820 58.7 62.9 167 -175 167 -175 343 342 51.0 666
3 3 0 4 910 57.4 62.6 189 -197 188 -197 385 385 50.8 749
3 3 0 4 1000 56.5 61.3 212 -220 211 -220 433 432 50.6 842
3 3 0 4 1080 55.5 59.2 238 -241 235 -241 479 476 50.2 931
3 3 0 4 1200 54.5 54.9 258 -252 256 -252 510 508 49.2 992
CH2
F vdd PE | EQ | SW RT FT Vmax Vmin Vhigh Viow Vpp Vamp DC+
GHz Vv dB | dB mV ps ps mV mV mV mV mV mV %
0.1 3 0 4 600 89.1 96.8 104 -104 102 -103 207 205 50.1
0.1 3 0 4 660 88.1 96.4 116 -115 114 -114 231 229 50.1
0.1 3 0 4 730 87.8 97.8 128 -127 126 -127 255 253 50.1
0.1 3 0 4 820 85.9 98.7 146 -146 145 -146 293 291 50.1
0.1 3 0 4 910 84.1 99.2 167 -167 166 -167 334 332 50.1
0.1 3 0 4 1000 81.6 98.9 192 -192 190 -191 383 381 50.1
0.1 3 0 4 1080 79.4 99.0 221 -221 219 -220 443 440 50.1
0.1 3 0 4 1200 76.1 98.5 254 -256 252 -254 510 506 50.1
0.5 3 0 4 600 85.2 92.7 101 -102 100 -102 203 201 50.3
0.5 3 0 4 660 83.8 93.5 112 -115 111 -114 227 225 50.3
0.5 3 0 4 730 82.0 95.6 124 -127 122 -126 251 248 50.4
0.5 3 0 4 820 79.8 95.9 142 -146 140 -145 288 285 50.4
0.5 3 0 4 910 78.8 94.2 162 -167 160 -164 329 324 50.4
0.5 3 0 4 1000 77.3 95.6 186 -192 184 -189 378 373 50.4
0.5 3 0 4 1080 75.5 95.5 215 -222 213 -218 437 432 50.4
0.5 3 0 4 1200 71.9 96.1 247 -256 244 -254 503 498 50.4
3 3 0 4 600 60.0 63.0 116 -120 114 -120 236 234 51.2
3 3 0 4 660 59.5 63.4 128 -133 127 -133 261 260 51.1
3 3 0 4 730 58.6 62.8 140 -146 138 -145 285 283 51.2
3 3 0 4 820 57.7 63.1 158 -165 157 -165 323 322 51.1
3 3 0 4 910 56.7 62.2 178 -186 177 -186 364 362 51.0
3 3 0 4 1000 55.7 61.0 201 -208 201 -208 409 408 50.6
3 3 0 4 1080 54.9 58.2 225 -227 225 -227 452 451 50.0
3 3 0 4 1200 54.1 53.6 245 -237 243 -237 482 480 49.1
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Table 10: PI3EQX6801 GF, Return Loss

F (MHz) 75 150 300 600 1200 2400 3000 5000 6500
Sdd11_Al (dB) -33.144 -32.012 -29.193 -24.608 -20.843 -15.494 -12.156 -7.955 -9.472
min limit -18 -18 -18 -14 -10 -8 -3 -1 -1
Sdc11_Al (dB) -52.461 -50.406 -47.444 -43.632 -48.349 -35.852 -38.752 -34.181 23.523
min limit -30 -30 -30 -20 -10 -10 -4 -4
Sccll_Al (dB) -8.376 -10.599 -13.142 -17.271 -28.591 -9.645 -7.992 -3.332 -5.111
min limit -5 -5 -5 -2 -1 -1 -1

Sdd11_AO (dB) -29.334 -26.607 -22.265 -18.324 -15.339 -10.751 -9.046 -5.959 -6.879
min limit -14 -14 -14 -8 -6 -6 -3 -1 -1
Sdc11_AO (dB) -60.528 -58.605 -52.859 -52.281 -53.899 -39.266 -32.561 -33.633 27.645
min limit -30 -30 -30 -20 10 -10 -4

Sccll_AO (dB) -35.324 -29.394 -28.310 -27.235 -15.561 -6.498 -5.832 -3.002 -3.221
min limit -8 -8 -5 -2 -1 -1 -1

Sdd11_BI (dB) -32.618 -31.557 -28.869 -24.396 -20.576 -15.809 -12.465 -8.044 -9.374
min limit -18 -18 -18 -14 -10 -8 -3 -1 -1
Sdc11_BI (dB) -51.842 -49.823 -47.239 -44.103 -44.793 -40.326 -38.651 -40.153 28.926
min limit -30 -30 -30 -20 -10 -10 -4 -4
Sccll Bl (dB) -8.345 -10.552 -13.083 -17.217 -28.025 -9.400 -8.024 -3.317 -4.248
min limit -5 -5 -5 -2 -1 -1 -1

Sdd11_BO (dB) -29.335 -26.647 -22.282 -18.229 -15.082 -10.675 -8.923 -5.945 -6.995
min limit -14 -14 -14 -8 -6 -6 -3 -1 -1
Sdc11_BO (dB) -57.012 -55.842 -51.197 -49.305 -47.880 -40.107 -35.866 -31.000 26.288
min limit -30 -30 -30 -20 10 -10 -4

Sccll_BO (dB) -35.493 -29.552 -28.650 -26.382 -15.789 -6.331 -5.954 -2.900 -3.602
min limit -8 -8 -5 -2 -1 -1 -1

Table 11: PI3EQX6801 SMIC, Return Loss

F (MHz) 75 150 300 600 1200 2400 3000 5000 6500
Sdd11_Al (dB) -39.420 -35.439 -29.604 -23.637 -19.206 -13.288 -10.363 -6.442 -7.588
min limit -18 -18 -18 -14 -10 -8 -3 -1 -1
Sdc11_Al (dB) -50.950 -48.676 -45.835 -42.345 -46.531 -34.750 -37.033 -34.477 24.951
min limit -30 -30 -30 -20 -10 -10 -4 -4
Sccll_Al (dB) -8.629 -10.954 -13.722 -18.393 -30.821 -8.896 -6.923 -2.838 -4.361
min limit -5 -5 -5 -2 -1 -1 -1

Sdd11_AO (dB) -24.640 -23.599 -20.970 -17.271 -14.305 -10.022 -8.454 -5.468 -6.472
min limit -14 -14 -14 -8 -6 -6 -3 -1 -1
Sdcl1l_AO (dB) -60.061 -58.307 -53.352 -53.087 -58.523 -40.844 -31.559 -35.608 31.359
min limit -30 -30 -30 -20 10 -10 -4

Sccll_AO (dB) -34.024 -35.164 -36.869 -22.334 -14.320 -6.248 -6.108 -2.710 -3.006
min limit -8 -8 -5 -2 -1 -1 -1

Sdd11_BI (dB) -38.102 -34.674 -29.269 -23.639 -19.903 -13.327 -10.400 -6.284 -7.270
min limit -18 -18 -18 -14 -10 -8 -3 -1 -1
Sdc11_BI (dB) -51.101 -49.066 -46.602 -44.157 -46.030 -41.352 -38.473 -41.006 28.467
min limit -30 -30 -30 -20 -10 -10 -4 -4
Sccll_BI (dB) -8.634 -10.965 -13.727 -18.428 -29.695 -8.038 -6.907 -2.759 -3.527
min limit -5 -5 -5 -2 -1 -1 -1

Sdd11_BO (dB) -24.768 -23.685 -20.998 -17.225 -14.129 -9.960 -8.418 -5.537 -6.603
min limit -14 -14 -14 -8 -6 -6 -3 -1 -1
Sdc11_BO (dB) -57.179 -55.565 -50.568 -48.992 -47.613 -37.931 -31.405 -31.607 25.216
min limit -30 -30 -30 -20 10 -10 -4

Sccll _BO (dB) -34.129 -35.262 -36.807 -22.006 -14.501 -6.050 -6.169 -2.775 -3.405
min limit -8 -8 -5 -2 -1 -1 -1
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Figure 1: Eye Width vs. Equalization Setting, SW=600mVppd
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Figure 2: Eye Width vs. Equalization Setting, SW=1,000mVppd
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Figure 3: Eye Width vs. Equalization Setting, SW=1,200mVppd
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I M € O R P O R ATED ENABLING SERIAL CONNECTIVITY
Confidential/For Internal Use Only

Subject: PI3EQX7841 Characterization Report

Introduction
PI3EQX7841 is 5.0Gbps, 1-Port, USB3.0 ReDriver with I2C Programming Interface. This report compares the
performance/characteristics of the NEW FAB(SMIC) to OLD FAB (Global Foundry).

Reference
NEW FAB
Array: EQ9P
Package: 20- pin TQFN (ZD)

OLD FAB

Device Name: PI3EQX7841
Array: E681

Package: 20 pin TQFN (ZD)

Datasheet used: PI3EQX7841 02/12/16

Test Equipment Used
Agilent power supply E3631A
Agilent DMM 34401A
XSTREAM Thermostream TP04300A
TDS8200 and TDS7404 oscilloscope
Agilent N4903B JBERT
HP 4156B DC Parametric Analyzer

Highlights Parameters:
1. Tthe NEW FAB has better eye opening at longer trace length by as much as 12%.

Rise and Fall times for the NEW FAB is faster by 5% ~10%.
IDD and Swing for both FABs are very similar.

Input Thresholds are similar for both FABs.

Leakage are comparable for both FABs.
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Table 1a: Leakage Comparison

NEW FAB OLD FAB Spec
Para. Test Conditions Pin | Vdd | -40C 25C 920C -40C 25C 920C Min | Max | Unit
IIL Input Low Current EN 36 | -1.18n | -1.26n [-7089p | -930p | -1.07n | -836p | -50 uA
IIH | InputHigh Current |TDET | 3.6 | 20.0u | 18.4u | 16.05u | 19.0u | 17.0u | 14.1u 50 uA
Rpu Pull-up Resistance EN 3.6 180.0 195.7 224.3 189.5 211.8 255.3 200k Q
IIL Input Low Current 3.6 -1.87n | -1.0ln | -894p | -1.16n | -1.03n | -1.02n -50 uA
IH | Input High Current '2([3\1—5 36 | 199u | 183u | 15.7u | 19.02u | 16.99u | 14.17u 50 | ua
Rpu Pull-up Resistance 3.6 180.9 | 196.7 | 229.3 | 189.3 | 211.9 | 254.1 200k Q
IIL Input Low Current 3.6 | -393u | -33.3u | -30.8u | -37.6u | -35.9u | -27.8u -50 uA
IH | InputHigh Current |X_EM,[ 36 | 3950 | 33.4u | 31.0u | 37.7u | 362u | 27.9u 50 uA
Rpu Pull-up Resistance ))((_(é% 3.6 182.3 215.6 232.3 191.0 198.9 258.1 200 typ] kQ
Rpd | Pull-down Resistance | 3.6 182.3 | 2156 | 2323 | 191.0 | 198.9 | 258.1 200 typ| kQ
IL Vin=0V, EN=Low Rx 33 -8.89n | -104.3n | -1.41u | -9.18n | -155.n | -2.04u n/a n/a A
IIH Vin=1.5V, EN=Low Rx 33 119.6u | 200.2u | 338.5u | 169.5u | 277u | 453.9u n/a n/a A
1L Vin=0V, EN=VCC 33 | -8.57n [-1043n| -1.45u | -8.95n | -165.4n | -1.95u n/a n/a A
IIH Vin=1.5V, EN=VCC Rx 33 119.6u | 200.2u | 340.1u | 170.1u | 274.7u | 450.4u n/a n/a A
1L Vil‘l=0V, EN=Low 3.3 -658.1u | -667.3u | -670.1u | -682.8u | -687.6u | -684.9u n/a n/a A
IIH | vin=3.3V, EN=Low T 3.3 | 537.9u | 530.2u | 519.6u | 568.7u | 558.5u | 549.5u | /4 n/a A
IIL Vin=0V, EN=VCC T 3.3 |-657.7u|-667.3u [ -670.1u | -599.1u | -687.6u | -684.9u| n/a n/a A
L | Vin=0.7V, EN=VCC X 3.3 | 538.4u | 530.3u | 519.0u | 568.6u | 558.5u | 548.9u | n/a n/a A
Table 2a: Control Pin Input Threshold
NEW FAB OLD FAB Spec
Para. Test Conditions Pin Vdd '40C 25C 90C '40C 25C 90C Min MaX Unit
VIL Input Low Voltage EN 3.3 0.97 0.98 0.98 1.01 1.02 1.02 1.155 \Y
VIH | Input High Voltage EN 33 1.40 1.40 1.41 1.44 1.44 145 | 2.145 \%
VIL Input Low Voltage |EQ, EM| 3.3 0.71 0.71 0.72 0.72 0.73 0.73 0.66 \"
VIML | Input Low Voltage |EQ, EM| 3.3 0.76 0.77 0.78 0.76 0.76 0.77 1.32 A"
VIMH| Input Low Voltage |EQ, EM| 3.3 2.18 2.18 2.19 2.19 2.20 2.20 1.98 A"
VIH | Input High Voltage [EQ, EM| 3.3 2.23 2.24 2.25 222 222 2.23 2.64 A"






Table 2a: IDD vs Swing and Deemphasis, Vdd=3.6V

Settings NEW FAB OLD FAB
Swing Deemph -40C 25C 90C -40C 25C 90C Unit
900mV 0dB 88 90 91 90 91 93 mA
200mV -2dB 103 104 106 103 105 106 mA
200mV -3dB 103 104 105 104 104 106 mA
900mV -6dB 104 106 107 105 106 107 mA
1000mV 0dB 95 97 98 96 98 98 mA
1000mV -2dB 112 113 114 111 113 113 mA
1000mV -3dB 110 111 113 110 112 113 mA
1000mV -6dB 113 114 115 112 113 113 mA
1100mV 0dB 100 102 103 100 102 103 mA
1100mV -2dB 116 118 119 116 118 119 mA
1100mV -3dB 115 117 119 116 118 119 mA
1100mV -6dB 119 120 123 119 120 121 mA
1200mV 0dB 105 106 106 107 107 108 mA
1200mV -2dB 122 123 125 121 124 125 mA
1200mV -3dB 121 122 124 120 123 124 mA
1200mV -6dB 124 125 127 124 126 127 mA
Table 2c: IDD current, VDD=3.6V
Para. Test Conditions -40C 25C 90C gge?c Isv:;)é Units
NEW Standby EN=0 0.6u 2.5u 18u 40 80 uA
FAB Unplug No HDD attached 2.11 2.14 2.15 1 3 mA
Slumber No Input Signal 16.7 16.8 16.9 16 18 mA
oLD Standby EN=0 1.7u 7u 50u 20 200 uA
FAB Unplug No HDD attached 2.19 2.19 2.24 2 2.3 mA
Slumber No Input Signal 16.2 16.3 16.4 16 18 mA

Table 3: Differential Input Voltage Threshold, Differential input amplitude (common mode at 0V)

Vdd=3.0V~3.6V
NEW FAB OLD FAB
Input signal VTHon* VTHoff** VTHon* VTHoff** Unit
100Mhz(Clock) 94 80 100 86 mVd
2.5Ghz (Clock) 66 52 82 80 mVd
5Gbps (PRBS7) 76 64 82 78 mVd

*VTHon - part starts from Power Down, signal is incremented until output appears
**VTHoff — part starts from active, signal is decremented until output disappears






Table 4a: NEW FAB Output Eye Opening with Input Equalization at different Input trace lengths, 5.0 Gbps, Vdd=3.0V, 25C
= Using PRBS 2/7-1 pattern,
= Deemph=0 dB
= Output Swing=1000mVd

= Input Signal Swing=1000mVd

Output No 6-inch 12-inch 18-inch

Settings Input Trace Input Trace Input Trace Input Trace

EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height

D mVd D mVd (U mVd (D mVd

0.0 0.942 773 0.919 746 0.901 741 0.855 746
3.3 0.948 778 0.933 746 0.913 746 0.870 746
4.5 0.945 778 0.942 746 0.925 751 0.890 757
5.6 0.927 784 0.927 751 0.933 768 0.922 773
6.8 0.933 778 0.930 746 0.927 768 0.925 768
7.4 0.922 778 0.922 757 0.927 778 0.919 778
8.1 0.925 778 0.919 757 0.913 778 0.910 778
8.7 0.907 778 0.904 762 0.904 778 0.898 789
9.3 0.919 778 0.910 757 0.913 773 0.898 778
10.0 0.910 768 0.907 762 0.907 778 0.896 778
10.8 0.907 768 0.893 757 0.890 778 0.881 784
11.7 0.884 768 0.855 751 0.852 773 0.841 741
125 0.901 768 0.887 768 0.890 773 0.887 778
13.3 0.898 768 0.893 762 0.881 773 0.872 784
14.2 0.884 768 0.870 762 0.870 768 0.855 773
15.0 0.855 768 0.829 751 0.814 762 0.785 762

Output 24-inch 30-inch 36-inch 48-inch

Settings Input Trace Input Trace Input Trace Input Trace

EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height

D mVd D mVd (U mVd (U mVd

0.0 0.791 735 0.696 686 0.594 654 0.000 0
3.3 0.829 746 0.748 714 0.667 681 0.545 346
4.5 0.864 746 0.794 730 0.727 692 0.516 584
5.6 0.919 768 0.864 741 0.820 735 0.661 665
6.8 0.898 757 0.846 741 0.797 730 0.658 665
7.4 0.916 773 0.890 751 0.846 735 0.716 692
8.1 0.907 778 0.907 757 0.864 746 0.748 703
8.7 0.907 789 0.922 773 0.913 768 0.855 735
9.3 0.919 778 0.916 762 0.872 751 0.774 714
10.0 0.890 789 0.913 773 0.898 768 0.841 735
10.8 0.896 795 0.904 773 0.896 778 0.890 751
11.7 0.849 784 0.861 778 0.872 784 0.890 784
12,5 0.887 789 0.884 778 0.890 778 0.884 757
13.3 0.884 795 0.884 773 0.896 778 0.884 768
14.2 0.858 784 0.855 773 0.878 784 0.884 778
15.0 0.806 768 0.806 757 0.812 762 0.809 762






Table 4b: OLD FAB Output Eye Opening with Input Equalization at different Input trace lengths, 5.0 Gbps, Vdd=3.0V, 25C
= Using PRBS 2/77-1 pattern,
= Deemph=0 dB
= Output Swing=1000mVd

= Input Signal Swing=1000mVd

Output No 6-inch 12-inch 18-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (D mVd
0.0 0.933 741 0.922 724 0.896 746 0.835 703
3.3 0.948 741 0.930 735 0.904 746 0.870 724
4.5 0.945 746 0.933 730 0.930 746 0.890 724
5.6 0.945 751 0.939 735 0.930 741 0.919 735
6.8 0.933 751 0.936 735 0.933 746 0.916 735
7.4 0.927 751 0.930 741 0.922 741 0.925 735
8.1 0.925 751 0.919 741 0.925 746 0.913 735
8.7 0.919 757 0.901 746 0.904 741 0.907 751
9.3 0.927 751 0.922 741 0.925 741 0.898 741
10.0 0.919 751 0.904 746 0.907 741 0.898 741
10.8 0.904 751 0.898 741 0.890 741 0.887 746
11.7 0.890 751 0.872 746 0.855 735 0.852 746
125 0.901 751 0.893 746 0.887 735 0.881 741
13.3 0.898 751 0.890 746 0.878 741 0.875 741
14.2 0.893 751 0.875 741 0.858 735 0.852 741
15.0 0.864 751 0.838 735 0.812 735 0.797 735
Output 24-inch 30-inch 36-inch 48-inch
Settings Input Trace Input Trace Input Trace Input Trace
EQ (db) Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height | Eye Width | Eye Height
D mVd D mVd (U mVd (U mVd
0.0 0.771 692 0.675 649 0.530 568 0 0
3.3 0.812 714 0.730 686 0.614 638 0 0
4.5 0.841 719 0.771 703 0.681 654 0.461 373
5.6 0.893 735 0.832 724 0.771 697 0.591 616
6.8 0.887 735 0.835 724 0.777 703 0.594 605
7.4 0.913 735 0.864 735 0.806 714 0.655 643
8.1 0.910 735 0.884 735 0.838 724 0.690 676
8.7 0.904 757 0.907 751 0.904 735 0.797 719
9.3 0.904 746 0.896 746 0.858 735 0.748 692
10.0 0.890 751 0.896 741 0.901 735 0.814 719
10.8 0.881 751 0.898 751 0.896 746 0.864 735
11.7 0.858 751 0.855 751 0.864 757 0.890 757
12,5 0.878 751 0.884 751 0.887 751 0.872 735
13.3 0.872 751 0.875 751 0.881 751 0.875 751
14.2 0.855 746 0.861 751 0.852 746 0.872 757
15.0 0.797 735 0.797 741 0.788 735 0.803 741






Table 5a: 500Mhz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing Deemph Rise Time Fall Time Vpp(V) Vamp(V) De(an'\)ph Rise Time Fall Time Vpp(V) Vamp(V) De(t;r:;ah
900mV 0dB 70.0 88.8 843.4 834.9 -0.09 77.7 99.8 848.8 839.8 -0.09

900mV -2dB 53.3 66.9 738.9 678.7 -0.74 58.0 72.6 731.4 671.8 -0.74

900mV -3dB 43.7 53.0 702.6 529.2 -2.46 47.5 57.5 697.3 524.4 -2.48

900mV -6dB 35.0 40.7 738.5 398.5 -5.36 37.9 45.4 726.6 406.2 -5.05

1000mV 0dB 72.9 91.7 972.9 968.6 -0.04 79.8 102.6 974.7 964.8 -0.09

1000mV -2dB 52.2 66.0 850.7 775.4 -0.81 58.4 76.1 839.5 784.2 -0.59

1000mV -3dB 43.3 51.6 809.2 604.5 -2.53 47.1 58.2 793.6 608.4 -2.31

1000mV -6dB 353 40.3 841.6 463.8 -5.18 39.0 46.0 822.3 468.8 -4.88

1100mV 0dB 72.9 92.2 1063.8 | 1056.6 | -0.06 79.4 101.3 | 1062.1 | 1052.7 | -0.08
1100mV -2dB 51.5 67.8 926.8 846.7 -0.79 57.1 74.9 908.3 839.8 -0.68
1100mV -3dB 42.9 52.6 877.4 663.1 -2.43 46.2 58.9 859 666 -2.21
1100mV -6dB 35.1 41.4 909 507.8 -5.06 38.8 45.8 884.9 513.7 -4.72
1200mV 0dB 72.4 90.7 11445 | 1138.7 | -0.04 83.6 103.7 | 1161.7 | 1154.3 -0.06

1200mV -2dB 50.6 68.1 993.2 912.1 -0.74 58.5 74.7 973.1 900.4 -0.67

1200mV -3dB 42.7 53.6 935.2 715.8 -2.32 46.2 59.5 917.7 717.8 -2.13

1200mV -6dB 35.5 41.0 964.3 546.9 -4.93 38.0 46.3 938.3 550.8 -4.63

Table 5b: 1.250Ghz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing Deemph Rise Time Fall Time Vpp(V) Vamp(V) De(zr;)ph Rise Time Fall Time Vpp(V) Vamp(V) De((;r;;ah
900mV 0dB 70.0 88.8 843.4 834.9 -0.09 62.9 79.8 843.6 816.4 -0.28

900mV -2dB 47.0 57.2 747.8 660.1 -1.08 50.2 61.1 770.7 660.2 -1.34

900mV -3dB 41.0 48.7 733.9 529.3 -2.84 42.6 50.5 764.6 529.3 -3.19

900mV -6dB 34.1 40.1 761.7 417 -5.23 36.2 41.8 788.5 421.9 -5.43

1000mV 0dB 64.7 83.0 962.6 943.4 -0.17 66.5 81.4 965.8 955.1 -0.10

1000mV -2dB 46.8 57.6 855.9 739.2 -1.27 49.4 60.3 876 744.1 -1.42

1000mV -3dB 39.6 48.1 836.9 604.5 -2.83 42.5 51.3 870.3 609.3 -3.10

1000mV -6dB 353 40.3 841.6 463.8 -5.18 36.0 42.2 892.8 486.3 -5.28

1100mV 0dB 66.2 82.3 1049.4 | 1027.3 | -0.18 66.6 81.4 1049.2 | 1029.3 -0.17

1100mV -2dB 46.5 57.7 930.8 803.7 -1.28 48.9 59.1 947 806.6 -1.39

1100mV -3dB 40.8 49.8 908.8 670.9 -2.64 42.5 50.7 942.6 663.1 -3.05

1100mV -6dB 33.5 40.2 936 528.3 -4.97 37.1 42.8 961 527.3 -5.21

1200mV 0dB 72.4 90.7 11445 | 1138.7 | -0.04 66.9 80.1 1123.8 | 11109 | -0.10

1200mV -2dB 45.9 56.9 998.5 861.3 -1.28 47.6 57.9 1011 859.3 -1.41

1200mV -3dB 39.8 48.9 973.5 712.9 -2.71 40.2 49.4 1007.2 | 703.2 -3.12

1200mV -6dB 33.0 394 998.5 568.4 -4.89 35.2 42.2 1019.7 | 568.4 -5.08






Table 5c: 2.50Ghz Output Amplitude, Rise and Fall Times vs Swing/Deemph Settings, Vdd=3.0V, 25C

NEW FAB OLD FAB
Swing | Deemph | RiseTime | FallTime | Vpp(V) | Vamp(V) De(f;:)ph RiseTime | FallTime | Vpp(v) | Vamp(V) De(zr;r "
200mV 0dB 62.1 67.7 760 758.2 -0.02 63.5 70.0 762.2 759.6 -0.03

900mV -2dB 61.2 67.2 765.8 763.7 -0.02 64.9 72.5 782.5 780.8 -0.02

900mV -3dB 62.4 71.8 756.5 754.6 -0.02 64.4 74.6 774.7 771.5 -0.04

900mV -6dB 64.3 78.6 776.8 774.5 -0.03 66.0 79.0 791.6 789 -0.03
1000mV 0dB 62.1 68.3 863.6 861 -0.03 63.4 69.6 861.6 859.1 -0.03
1000mV -2dB 60.9 67.0 866.8 864.8 -0.02 64.4 71.1 879.8 877 -0.03

1000mV -3dB 60.7 67.0 867.4 865.1 -0.02 65.6 74.8 874 871.8 -0.02

1000mV -6dB 64.1 77.3 879.1 876.9 -0.02 65.9 77.7 886.5 884.5 -0.02

1100mV 0dB 62.2 67.7 934.7 931.3 -0.03 63.6 70.2 928.9 926.6 -0.02

1100mV -2dB 60.0 66.1 935.5 933.2 -0.02 64.5 70.4 941.4 936.4 -0.05

1100mV -3dB 61.3 70.4 928.8 925.2 -0.03 63.7 73.3 937.4 934.3 -0.03

1100mV -6dB 63.2 76.7 945 942 -0.03 64.6 76.3 944 941.1 -0.03

1200mV 0dB 60.3 66.3 999.3 995.3 -0.03 62.4 68.3 989 984.5 -0.04

1200mV -2dB 59.4 65.8 995.4 990.6 -0.04 63.2 69.3 993.3 988.3 -0.04

1200mV -3dB 60.6 69.3 990.1 986.4 -0.03 62.8 70.5 993.4 988.3 -0.04

1200mV -6dB 61.6 74.5 1001.8 | 997.6 -0.04 64.1 74.5 991.7 988.4 -0.03






Table 6a: RX Return Loss Comparison, Vdd=3.0V, 25C

SDD11 SCC11 SDC11

Freq New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec
100Mhz -39.32 -42.47 n/a -9.74 -9.93 n/a -55.92 -54.70 n/a
500Mhz -26.88 -27.91 n/a -16.80 -16.82 n/a -60.12 -57.14 n/a

1Ghz -20.12 -22.00 n/a -30.96 -29.56 n/a -50.37 -53.22 n/a
1.5Ghz -17.82 -20.73 n/a -19.28 -21.76 n/a -44.19 -37.93 n/a
2.0Ghz -16.29 -19.87 n/a -11.18 -11.83 n/a -47.23 -41.33 n/a
2.5Ghz -12.55 -14.93 n/a -8.64 -8.16 n/a -39.05 -57.76 n/a
3.0Ghz -10.08 -12.33 n/a -6.36 -7.49 n/a -38.55 -40.41 n/a
3.5Ghz -9.80 -12.93 n/a -5.40 -6.70 n/a -40.65 -37.69 n/a
4.0Ghz -10.85 -14.44 n/a -6.32 -5.72 n/a -23.74 -26.39 n/a
4.5Ghz -8.31 -10.72 n/a -3.08 -3.46 n/a -32.18 -32.74 n/a
5.0Ghz -6.19 -7.99 n/a -2.67 -3.18 n/a -30.30 -36.29 n/a

Table 6b: TX Return Loss Comparison, Vdd=3.0V, 25C
SDD22 SCC22 SDC22

Freq New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec New FAB | OLD FAB | Spec
100Mhz -22.26 -20.62 n/a -34.14 -32.72 n/a -67.13 -65.41 n/a
500Mhz -16.88 -15.65 n/a -25.46 -26.91 n/a -53.95 -53.02 n/a

1Ghz -13.42 -13.55 n/a -16.47 -17.18 n/a -54.98 -50.97 n/a
1.5Ghz -12.15 -12.72 n/a -12.11 -12.30 n/a -51.23 -43.96 n/a
2.0Ghz -10.76 -11.20 n/a -8.16 -8.05 n/a -45.79 -42.12 n/a
2.5Ghz -8.72 -8.96 n/a -5.84 -5.80 n/a -41.26 -38.93 n/a
3.0Ghz -7.68 -8.03 n/a -5.17 -5.16 n/a -36.68 -37.22 n/a
3.5Ghz -7.90 -8.59 n/a -4.77 -4.71 n/a -41.21 -35.51 n/a
4.0Ghz -8.08 -8.82 n/a -3.64 -3.87 n/a -29.96 -27.73 n/a
4.5Ghz -6.42 -6.75 n/a -2.54 -2.60 n/a -31.26 -30.34 n/a
5.0Ghz -5.03 -5.38 n/a -2.46 -2.56 n/a -32.27 -30.83 n/a
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Process Qualification Report
Reliability By Design

Qualification Description:

The information contained herein represents proof of Reliability and Performance of the baseline process technology
listed below in accordance with the Qualification Plan and test methods referenced in Section 8.0, after exposure to a variety of environments (electrical, thermal, humidity,
etc) and mechanical events that may occur during installation and operational lifetime of the product. Upon conclusion of the testing the product continued to operate within
specification limits, demonstrating its capability of reliable operation throughout its lifetime.

The purpose of this report is to present Qualification Test results of the of referenced process technology. The Pericom product data presented in this report qualifies all
products manufactured using the exact semiconductor materials and processing techniques used in the baseline process and its off-shoot processes. The report describes
the qualification test program, procedures used, criteria enforced (at the time of product validation), and the resulting test data obtained during the Qualification Test. The
materials and processing techniques used in the baseline process are incorporated into the off-shoot processes, so the quality/integrity of the baseline and off-shoots (i.e.:
2PxM, 1PxM) processes will be equivalent.

Lot Background Information:

Qual Test Date: | 30-Nov-16 updated 14-Mar-2017 By Ext. Process: | 0.13um 1PxM
Process Technology: | 0.13um 1P4M
Foundry & Code: | SMIC (I)
Qual Test Number: | QDI16005 Qual Vehicle: | PI2EQX6804-ANJE
SMIC WLR (QR-2011v0) R037 TQV 0.13um 1P8M
SMIC WLR (QR-2033v0) R0O37A TQV 0.13um 1P8M
Pericom's Qualification Test Results:
Stress Test Test Procedure Test Conditions Duration # of Samples Result;
Lots per Lot Pass/Fail
Dynamic High Temp JESD22-A108 1000 hrs 1.25V  125°C 168 hrs 3 80 240/ 0
Operating Life (DHTOL) 1000 hrs 1.25V 125°C 500 hrs 3 80 240/0
(PI2EQX6804-ANJE) 1000 hrs 1.25V  125°C 1000 hrs 3 80 240/0
Dynamic High Temp JESD22-A108 1000 hrs 1.2~1.4V  125°C 168 hrs 3 129 387/0
Operating Life 1000 hrs 1.2~1.4V 125°C 500 hrs 3 129 387/0
(SMIC WLR R037 TQV) 1000 hrs 1.2~1.4V 125°C 1000 hrs 3 129 387/0
Dynamic High Temp JESD22-A108 1000 hrs 1.2~1.4V  125°C 168 hrs 3 129 387/0
Operating Life 1000 hrs 1.2~1.4V  125°C 500 hrs 3 129 387/0
(SMIC WLR RO37A TQV) 1000 hrs 1.2~1.4V 125°C 1000 hrs 3 129 387/0
ELF based on 1,014 units ELF Rate (55C, 0.7 eV, 2.5V, 60% CL) 60.1
after 168 hrs __ FIT Rate (55C, 0.7 eV, 2.5V, 60% CL) 10.1
FIT based on 1,014 units
after 1,000 hours Calculated MTBE  (hours) 99,083,429
Temp Cycle Test JESD22-A104 -65°C to 150°C, 500cyc 100 cycles 3 80 240/0
(PI2EQX6804-ANJE) -65°C to 150°C, 500cyc 500 cycles 3 80 240/0
Temp Cycle Test JESD22-A104 -65°C to 150°C, 1000cyc 500 cycles 3 45 135/0
(SMIC WLR RO37A TQV) -65°C to 150°C, 1000cyc 1000 cycles 3 45 135/0
High Temp Storage JESD22-A103 1000hrs, 0V, 150°C 168 hrs 3 80 240/0
(HTS) 1000hrs, 0V, 150°C 500 hrs 3 80 240/0
(PI2EQX6804-ANJE) 1000hrs, OV, 150°C 1000 hrs 3 80 239/09
High Temp Storage JESD22-A103 1000hrs, OV, 150°C 168 hrs 3 45 135/0
(HTS) 1000hrs, 0V, 150°C 500 hrs 3 45 135/0
(SMIC WLR RO37A TQV) 1000hrs, 0V, 150°C 1000 hrs 3 45 135/0
Latch Up Test | EIA JESD78 | Pass, Report available by Device |
ESD-HBM Test | JESD22-A114 | Pass, Report available by Device |

@1 unit cannot be measured with missing BGA ball due to handling. The unit is removed from the data

Qualification by Extension Information:

It is valid to use the reliability data of a particular process technology and apply to all products within this process technology family. All parts within the same family are
designed to the same rules (layout & electrical), and manufacturing is controlled by SPC. Within a product family, a device can only be fabricated on one process technology
option.

If there are any questions about this qualification, please contact Quality Support at:  customerquestion@diodes.com

Approval: SIGNATURE ON FILE Raul Aman, Director - Quality Assurance Diodes Incorporated

PH: +408-232-9100 | FX: +408-434-1040 | 1545 Barber Lane, Milpitas, CA 95035 U.S.A.
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PERICOM

I M cOR P ORATED ENABLING SERIAL CONNECTIVITY

Date: 30-Nov-16 updated 14-Mar-2017
Subject: Process Qualification Report
Mfg-Fab-Process: SMIC (I) 0.13um 1P4M
Qual Vehicle: PI2EQX6804-ANJE, SMIC WLR R037, SMIC WLR R037A

By extension: Pericom active devices using the Fab/Process at the time of the Qualification:

PI2EQX5964ZLE

PI2EQX5964ZLEX

PI2EQX5984ZLE

PI2EQX5984ZLEX

PI2EQX6804-ANJE

PI2EQX6804-ANJEX

PI2EQX6812ZHE

PI2EQX6812ZHEX

PI2EQX6814NJE

PI2EQX6814NJEX

PI2EQX6874ZFE

PI2EQX6874ZFEX

PI2EQX5904NJE

PI2ZEQX5904NJEX

PIBEQX5801ZDE

PIBEQX5801ZDEX

PIBEQX6741STZDE

PIBEQX6741STZDEX

PIBEQX6801ZDE

PIBEQX6801ZDEX

PIBEQX7841ZDE

PIBEQX7841ZDEX

PH: +408-232-9100 | FX: +408-434-1040 | 1545 Barber Lane, Milpitas, CA 95035 U.SA
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