ON Semiconductor®

Final Product/Process Change Notification
Document # : FPCN22278Z
Issue Date: 4 July 2018

Title of Change:

Wafer fab transfer to ON Semiconductor Gresham, Oregon, from Fab2, Oudenaarde, Belgium for
NCV70627MWO002R2G (I13T50 technology) product. Also moved from QFN Assembly Wetable Flank to
Step Cut processing and updated the leadframe and die attach.

Proposed Changed Material First

Date:

4 July 2019
Ship Date: Y
Current Material Last Order Date: | 25 May 2019
Current Material Last Delivery 25 Nov 2019

Product Category:

Active components — Integrated circuits

Contact information:

Contact your local ON Semiconductor Sales Office or Alicia.Tuckett@onsemi.com

Samples:

Contact your local ON Semiconductor Sales Office or PCN.Samples@onsemi.com to place sample order.
Sample requests are to be submitted no later than 45 days after publication of this change notification.

Sample Availability Date:

28 May 2018

PPAP Availability Date:

29 June 2018

Additional Reliability Data:

Contact your local ON Semiconductor Sales Office or Catherine De Keukeleire
<Catherine.DeKeukeleire@onsemi.com>

Type of Notification:

This is a Final Product/Process Change Notification (FPCN) sent to customers.

FPCNs are issued 12 months prior to implementation of the change or earlier upon customer approval.
ON Semiconductor will consider this proposed change and it’s conditions acceptable, unless an inquiry
is made in writing within 45 days of delivery of this notice. To do so, contact
<PCN.Support@onsemi.com>.

Change Category

Type of Change

Design

Design Change in Routing-Metal Slotting and Bond pad update

Process — Wafer Production

New wafer diameter
Move of all or part of wafer fab to a different location/site/subcontractor

Process — Assembly

Change of product marking

Process — Assembly

Change of lead and heat slug plating material/plating thickness (external)

Process-Assembly

Change of Leadframe

Process-Assembly

Change of Die attach

Other

New OPN NCV70627MWO002AR2G

TEMO001794 Rev. O
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ON Semiconductor®

Final Product/Process Change Notification
Document # : FPCN22278Z
Issue Date: 4 July 2018

Description and Purpose:

also been updated.

Wafer fab transfer to ON Semiconductor Gresham, Oregon, as wafer fab location (I3T50 technology), currently manufactured in Fab2,
Oudenaarde, Belgium for the NCV70627MWO002R2G product. Also moved from QFN Assembly Wetable Flank to Step Cut processing for
improved shelf life from 1 to 2 years and allocw re-bake of the components when shelf life is expired. Assembly leadframe and die attach have

Wafer fab location

Fab2, Oudenaarde, Belgium
(Current Fab)

ON Gresham, Oregon, USA
(New Fab)

Wafer Diameter

Substrate: Si (150mm) 6”

Substrate: Si (200mm) 8"

Design Change in routing-Metal
Slotting

Metal Coverage: Matching sensitive circuits
covered with high density of top metal

Metal Coverage Updates: Existing metal slot
size increased from 1x1 to 2x2 um; Additional
metal slots added.

Design Change in Routing-Updated
Bond Pads

Old Standard bond pads

Ring Bond Pads

Moved from QFN Assembly Wetable
Flank to Step Cut processing

Electroless plated wettable flank process

Step Cut electro plated wettable flank process

Leadframe copper alloy C194 copper alloy EFTEC64-T
. Abletherm 8006NS Hitachi HR9070-20-1
Die Attach . . . . . .
non conductive wafer backside coating non conductive die attach film
OPN NCV70627MWO002R2G NCV70627MWO002AR2G

Part Marking

Without Fab Indicator

With Fab Indicator

Reason / Motivation for Change:

Benefit of the change: As part of ONSEMI continuous improvement program, we are moving the
NCV70627MWO002R2G from SFS to SLP and at the same time from our 6" to our 8" line.

Risk for Late Release: Possible supply disruptions.

Anticipated impact on fit, form,
function, reliability, product
safety or manufacturability

The device has been qualified and validated based on the same Product Specification. The device has
successfully passed the qualification tests. Potential impacts can be identified, but due to testing
performed by ON Semiconductor in relation to the PCN, associated risks are verified and excluded.

No anticipated impacts.

Sites Affected:

ON Semiconductor Sites:
ON Gresham, Oregon

External Foundry/Subcon Sites:

Marking of Parts/ Traceability of
Change:

For Traceablity the device marking will be updated with the Fab indicator.

Reliability Data Summary: See Qual report, 8D and AEC1-pager attached.

To access attachment:

Click on the paper clip icon available on the menu provided in the left/bottom portion of the screen to reveal the Attachment field

1. Download pdf copy of the PCN to your computer
2. Open the downloaded pdf copy of the PCN

3.

4.  Then click on the attached file/s

Electrical Characteristic Summary: Electrical characteristics are not impacted. See attached 3-lot Cpk report.

List of affected Standard Parts:

Current Part Number New Part Number Qualification Vehicle

NCV70627MWO002R2G

NCV70627MWO02AR2G 0C627-601

TEMO001794 Rev. O
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ON Semiconductor®

Appendix A: Changed Products

Product

Customer Part Number

New Part Number

Qualification Vehicle

NCV70627MWO002R2G

[NCv70627MW002AR2G

Joce27-601

Page 2 of 2





0C627 (GOAO050B-W04S) (QFN32 5x5) Aging Drift Analysis after 2000h ATE @ -40°C

Aging drift criteria : 10.0% _ Check At TO At 2000h
pacan) SpK pacen SpK Drift of e
TestNbr Testname Scaler | Unit LTL uTL Cold Cold Cold Cold
OHrs 0Hrs 2000 Hrs | 2000 Hrs dees Devicesy gpevices
| ors | 2000nrs | de Comments:
XN_top_XP_bot <> R_XN_top XP_bot_1100521 m Ohms 500 40 803.07 21.84 08.84 21.60 0.9% 01.47 800.80
XP_top XN_bot <>R_XP_top XN_bot_1100522 m Ohms 500 40 818.63 22.67 17.96 24.34 -0.1% 16.28 813.54
YN_top_YP_bot <>R_YN_top YP_bot_1100523 m Ohms 500 40 821.72 22.42 17.40 22.73 -0.7% 19.87 816.11
YP_top_YN_bot <>R_YP_top YN_bot_1100524 m Ohms 500 40 804.54 20.93 09.08 20.07 .7% 02.66 801.39
bus_off dom <> bus off dom_ 1101301 m A -1 -0.001 -0.20 19.63 -0.20 19.70 .3% -0.20 -0.20
bus_off rec <> | bus off rec_1101401 u A -10 10 1.49 43.15 1.49 43.36 .0% 1.50 1.51
bus_lim <> 1 bus_lim_1101501 m A 50 200 103.36 5.59 101.85 5.38 -1.0% 103.16 102.72
R_slave <> R_slave_1101601 K Ohm 20 47 31.02 7.08 31.38 719 1.3% 30.98 31.07
bus_on_dom <>V_bus_on_dom_1101701 Vv 0.001 2.8 .73 230.95 .73 258.28 0.1% .73 .73
bus_off rec <>V _bus_off rec_1101801 Vv 7.15 .96 73.22 .95 72.51 -0.4% .96 | 595
bus_hyst <>V_bus_hyst 1101901 Vv 1.225 .72 43.50 .72 43.55 .0% .72 .72
bus_rec_dom <>V _bus_rec_dom_ 1101902 Vv 4.2 11 31.84 .09 19.76 -0.8% 11 .10
bus_dom _rec <>V _bus_dom_rec_1101903 Vv 4. 82 30 .81 26.35 -0.8% 82 | 382
it <> Ibat_1102701 m A 1 66 .48 .63 4.00 -0.4% 66 | 265
id_min_<>Vdd_min_1102901 Vv 32 .14 31 20 -0.4% .32 31
20mA <>Vdd_at 20mA_1103001 Vv 30 .02 .30 05 -0.4% .30 30
30mA <>Vdd_at 30mA_1103002 Vv 29 72 .29 68 -0.4% 29 | 329
40mA <>Vdd_at_40mA_1103003 Vv 29 36 .29 27 -0.4% 29 | 328
ink_1mA <> Vdd_sink_1mA_1103007 Vv 32 07 .32 .14 -0.3% 32 32 -
'OR_min_<>VDD_POR_min_1103101 Vv 1 .. 81 3.92 82 3.88 7% 82 | 1.82 .
A 85 49.16 80.10 49.15 78.89 .0% 49.15 49.14 .0%
Ohm 40 33 48 3.78 9% 40 43 %
Ohm 22 76 20 3.17 -0.3% 19 17
Ohm 57 63 62 .14 1.3% .56 | 3.56
Ohm .80 .07 -0.3% .35 3
m A 5 1 .00 88 -1.6% 44 4
m A 5 1 7. 7.01 7. 79 -1.4% 7.42 7.
m A 5 1 71 5.58 7. 36 -1.2% 7.20 7.
low HWO <> Viow HWO_1103601 Vv 1 7.26 76 -1.8% .15 14
low HW1 <> Viow HW1_1103602 Vv 1 7.55 8.20 -1.9% .15 14
[ 1 igh_ HWO <> Vhigh HWO_1103701 Vv 20 6.60 . 6.55 -0.4% .20 19
[ 1108702[Vhigh HW1 <> Vhigh HW1 1103702 v 20 578 .20 567 0.4 20 | 220 019
03801|Vhyst HW0 <> Vhyst HWO0_1103801 Vv 2 05 19.38 .06 19.41 .7% 05 | 1.05 .2%
A yst HW1 <> Vhyst HW1_ 1103802 Vv 2 .05 18.94 .06 18.79 .7% 05 | 1.06 .3%
c_<>Fosc_1110201 M hz 4.4 .99 2.57 .98 2.33 -1.6% 01 .00 -0.5%
rx_pdr LIN <> LIN_trx_pdr_1110301 u s 6 32 20.02 4 19.13 3% 32 .31 -0.2%
rx_pdf LIN <> LIN_trx_pdf 1110401 u s 6 32 9.88 18.86 % 32 .32 -0.1%
i LIN <> LIN_trx_sym_ 1110501 u 00 7.96 29.16 4% 00 .00 .2%
D in <> LIN_D: 0601 5 .99 -0.2% .46 .2
D in <> LIN_D: 0602 1 .01 -0.3% .46 .2
D in <> LIN_D 0603 1 .03 -0.3% .46 .2
D: in <> LIN_D: 0801 8 .91 % .54 .7
D: in <> LIN_D: 0802 58 .62 -0.6% .54 .3%
in <> LIN_D: 110803 . .91 55 .79 .6% .55 .6%
<>T _HW2 top 1110901 u s | | 1025.48 .55 1028.98 7% 1023.02 .7%
<>T_HW2 bot_1110902 u s | | 1025.49 .55 1028.98 7% 1023.00 .6%
[ 11 <>T_SWI top_1110903 u s 1025.48 .55 1028.99 7% 1023.08 .7%
[ _1111001]T _on HW2 top <>T _on HW2 top 1111001 u s 127.91 .59 128.34 7% 127.60
[_1111002]T_on HW2 bot <>T_on HW2 bot 1111002 u s 127.97 .59 128.40 7% 127.66
[_1111003[T on SWI top <>T on SWI top 1111003 u s 127.90 .58 128.33 .. 7% 127.60
[_2100101[Ims_peal P_100mA <>Ims_peal P_100mA 2100101 A 48 .28 -4.5% 5
[2100102[Ims_peak XP_200mA <> Ims peak XP_200mA 2100102 A 43 .20 5.1%
[ 2100103[Ims_peak XP_400mA <> Ims_peak XP_400mA 2100103 A 04 85 4.7%
[ 2100104Ims_peak XP_800mA <> Ims peak XP_800mA 2100104 A 07 5 84 “4.6%
[_2100105[Ims_peal P_1100mA <> Ims_pe: P_1100mA_2100105 A 08 03 .88 -4.3% 05
[_2100107[Ims_peal 100mA <> Ims_peak 100mA_2100107 A 10 09 .99 -1.8%
[ 2100108[Ims_peak XN_200mA <> Ims_peak XN_200mA 2100108 A 02 .19 92 2.0%
[ 2100109]Ims_peak XN_400mA <> Ims_peak XN_400mA 2100109 A 84 .37 74 7%
[_2100110[Ims_peal 800mA <>Ims_peal 800mA 210011 A 5 73 .74 .63 -1.8% ..
[2100111|Ims_peal 1100mA <> Ims_peak XN_1100mA 2100111 A 02 67 01 54 1.8% 03 | 102
[_2100113[Ims_peal P_100mA <>Ims peak YP_100mA_2100 A 17 09 .05 -1.8% .1
[_2100114[Ims_peak YP_200mA <> Ims_peak YP_200mA_ 2100 A 16 .19 .01 -2.1% .1
[ _2100115[Ims_peak YP_400mA <> Ims_peak YP_400mA 2100 A 08 .38 .95 -1.7% 3¢
[_2100116[Ims_peak YP_800mA <> Ims _peak YP_800mA 2100 A 12 76 .02 -1.7% .7¢
[_2100117[Ims_peak YP_1100mA <> Ims_pe: P_1100mA 2100117 A 07 03 .95 -1.7% 04
|_2100119[Ims_peak YN_100mA <>Ims peak YN_100mA 210011 A 47 31 -4.0% 10
[ 2100120[Ims_peak YN_200mA <> Ims_peak YN_200mA 2100120 A 52 28 “4.5% 20
|_2100121[Ims_peak YN_400mA <>Ims_peak YN_400mA_ 2100121 A 31 15 -4.0% 39
[ 2100122[Ims_peak YN_800mA <> Ims_peak YN_800mA 2100122 A 59 3 35% .78
|_2100123[Ims_peak YN_1100mA <> Ims_peak 1100mA 2100123 A .0 .58 .06 4 -3.4% .07 0
[_2100401[Ims_rel 100mA <> Ims_rel 100mA 2100401 .76 .76 .12 .01 -4.5% .65 5:
[_2100402[Ims_rel 200mA <> Ims_rel 200mA_2100402 .23 .04 .53 .37 -5.0% .18 9
[_2100403[Ims_rel 400mA <> Ims_rel 400mA 2100403 A4 .62 01 .07 -3.5% .39 28
[_2100404[Ims_rel 800mA <> Ims_rel 800mA 2100404 4.3 .60 .84 .80 -3.3% 4.23 4.17
[ 21 ms_rel 1100mA <> Ims_rel_1100mA_2100405 4.4 60 4.05 .82 -3.1% 4.48 4.45
[ 21 XN_top_ X ot XN_top_XP_bot 2100521 m Ohms 808.. 22.11 812.03 21.75 0.6% 806.76 804.01
[ 21 XP_top XN_bot XP_top_XN_bot_2100522 m Ohms 822.. 22.28 819.69 24.29 -0.4% 820.25 815.41
[ 21 YN_top_YP_bot YN_top_YP_bot 2100523 m Ohms 830.! 21.79 824.02 22.79 -1.0% 828.87 823.03
YP_top_YN_bot YP_top_YN_bot_2100524 m Ohms 812.. 21.48 815.04 20.37 0.4% 810.52 807.19
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Aging drift criteria : 10.0% _ Check At TO At 2000h 10.0%
eay ik LEm ik Drift of Ta?F" R?F" I:::‘a:'
TestNbr Testname Scaler | Unit LTL uTL Cold Cold Cold Cold M 5 5
OHrs OHrs 2000 Hrs | 2000 Hrs ean Devices | Devices | _REF
OHrs 2000hrs | devices Comments:
301[1_bus_off_dom <> I_bus_off_dom_2101301 m A S -0.001 -0.56 15.64 -055 16.12 0.7% -0.56 -0.56 02%
[ 2101401]I_bus off_rec <> bus off_rec_2101401 u A 10 10 1.52 42.90 1.52 4214 0.0% 1.52 153 0.0%
501[1_bus_lim <> |_bus_lim_2101501 m A 50 200 121.93 7.26 120.23 7.01 1% 121.77 | 12133 0.3%
601[R_slave <> R_slave 2101601 K[ Ohm || 20 47 3112 7.07 31.50 711 4% 31.09 31.18 0.3%
bus_on_dom <>V_bus_on_dom 2101701 _ v 0.001 | 7.2 075 24315 076 253.42 0% 075 076 0.0%
bus_off_rec <>V _bus_off_rec_2101801 — v 10 18.4 16.96 91.97 16.95 90.42 0.2% 16.96 16.95 0.1%
bus_hyst <> V_bus_hyst_2101901 — v 0. X 1.84 42.90 1.84 46.93 1% 1.84 184 0
/_bus_rec_dom <> V_bus_rec_dom_2101902 — v 7. 0. 7.99 80.02 7.98 37.88 -0.3% 7.99 7.99 0.1%
/_bus_dom_rec <> V_bus_dom_rec_2101903 — v .82 5283 -0.3% 83 | 983 0.1%
[21 Tbat <> Ibat 2102701 m A .24 06 -0.4% 28 | 326 0.2%
[21 _ V. .32 23 -0.4% .32 31 0.5
[21 — v .30 90 -0.5% 30 | 330 -
[21 — v .29 55 -0.4% 29 | 329 -
[21 — v .28 17 -0.5% 28 | 328 -
[21 — v .32 14 -0.3% 32 | 332 -
[21 A 7.03 361 1.7% 728 | 57.20 0.2
[21 Ohm 93 8.10 4% .87 89 5%
[21 Ohm 81 7.23 7% .76 .79 6%
[21 Ohm 96 8.45 A .93 .91 0.3%
[21 Ohm 87 719 A .83 84
[21 Ohm 03 6.04 A 81 .85
[21 Ohm 12 550 .91 .93
[21 m A 29.07 2082 - 2922 29.16 0.2%
[21 m A 3058 15.90 3073 30.68 0.2
[21 m A 36.34 4.86 36.65 36.63 0.1
[21 _ V. 14 774 15 14 0.7
[21 _ V. 14 8.10 15 14 0.7
[21 _ V. 19 6.56 20 | 220 .0%
[21 _ V. .20 565 20 | 220 0.2%
[21 _ V. .06 19.62 05 | 105 .3%
[21 Ll _ V. 06 19.26 05 | 105 2%
[ c <> Fosc_2110201 M hz .98 234 .01 00 0.5%
[21 N_trx_pdr LIN <> LIN_trx_pdr_2110301 u s .36 778 .28 4 0%
[21 N_trx_pdf LIN <> LIN_trx_pdf_2110401 u s .43 19.56 .34 1 2%
[21 N_trx_sym LIN <> LIN_trx_sym_ 2110501 u .07 7.01 .05 3%
[21 L1 fin <> Li L1_2110601 _ .59 0.7%
[21 L2 fin <> Li L2 2110602 — .81 2%
[21 L3 1in <> Li L3 2110603 _ .23 2%
[21 L1 fin <> Li L1_2110801 — 11 4 .3
[21 L2in <> Li L2 2110802 _ .68 .54 .5
[21 n < _ X 80 X 0.54 .3
[21 u s 1028.88 31 1021.61 | 1022.96 .7
[21 u s 1028.84 31 1021.62 | 1022.92 .6
[21 u s 1028.85 31 1021.63 | 1022.91 .6
[21 u s 12859 | 232 12768 | 127.86 .7
[21 u s 128.66 31 127.74 | 12792 .7
[21 u s 128,61 32 127.70 | 127.87 .7
_ V. 592 12.91 593 | 592 -
_ V. 657 57 658 | 656 -
_ V. 7.02 60 7.02 01 -
_ V. 7.46 60 7.46 7.45 -
_ V. 791 55 7.91 7.90 -
_ V. 35 59 .36 .34 1.2
_ V. 80 53 .80 .79 1.2
_ V. 24 57 .25 24 11
_ V. 69 56 69 | 968 11
_ V. 9 58 .92 91 0.4
_ V. 3 42 32 | 632 0.6
_ V. 7 35 .72 .72 0.3
_ V. 1 33 13 12 0.7
_ V. 75 66 753 752 0.5
_ V. 7.9 92 793 | 792 0.6
_ V. 32 60 33 | 833 0.2
_ V. 71 35 .73 73 0.5%
u A 51 4255 X 54 53 0.1%
eak LIN <> Leak LIN_31627 u A 1 249536 .0% .01 .01 %
[4 war_Vref <> Twar_Vref 4102001 m v 818.45 2456 .29 81853 | 81812 | -
a1 'sd_Vref <> Tsd_Vref 4102101 m v 840.28 2464 .29 84036 | 83992 |
[4 Tow_Vref <> Tlow_Vref 4102201 m v 464.45 2273 .49 46461 | 46415 |
[4 _18V_4102801 u A 89.88 507 5% 9152 90.81 0.
[4 ¢ t slp_5_5V_4102802 u A 8515 458 47 86.46 8573 0.7
[4 <>Vdd_nom_4102901 _ v 332 1017 .49 332 331 0.5
[4 > XN_top <> Tbrise XN_top 4111401 n s 146.29 456 6% 48,56 4813 | 02
[4 P_top <> Tbrise XP_top 4111402 n s 158.89 481 2% 61.01 61.60 2%
[ 4 | top <> |_top_4111403 n s 15915 69 9% 58.97 | 160.76 .79
[4 P_top <> Tbrise_YP_top 4111404 n s 148.79 69 5% 4887 | 150.09 %
[4 bot_<> Tbrise_XN_bot 4111405 n s 14629 | 456 6% 48,56 4813 | -
[4 P_bot <> Tbrise XP_bot 4111406 n s 158.89 81 2% 61.01 61.60 ¥
[4 bot_<> Tbrise_YN_bot 4111407 n s 159.15 69 9% 58.97 | 160.76 .79
[4 > YP_bot <> Tbrise_YP_bot 4111408 n s 48.79 69 5% 48.87 5009 .57
[4 | top_4111501 n s 62.45 58 1% 6380 | 16199 | -06%
[4 _top_4111502 n s 69.38 43 7% 69.77 | 17025 .29
[4 |_top_4111503 n s 6956 | 418 A 6965 | 16849 | -0.4
[4 > <> 1 _top_4111504 n s 6450 | 453 A 6590 | 16432 | 05
[4 biall XN_bot_4111505 n s 62.45 58 A 6380 | 16199 | -06
[4 bfall XP_bot <> Tbfall XP_bot_4111506 n s 69.38 43 7% 69.77 | 17025 .29
[4 biall YN_bot <> Tbfall_YN_bot_4111507 n s 6956 | 418 6% 69.65 6849 | -04%
[4111508]Tbfall_YP_bot <> Tbfall YP_bot 4111508 n s 64.50 53 3% 6590 | 16432 | -05%
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0C627 (GOA050B-W04S) (QFN32 5x5) Aging Drift Analysis after 2000h ATE @ 145°C

Aging drift criteria : 10.0% _ Check At TO At 2000h
Hoas SpK theas SpK Drift of e
TestNbr Testname Scaler | Unit LTL uTL Hot Hot Hot Hot
OHrs 0Hrs 2000 Hrs | 2000 Hrs dees Devicesy gpevices
| orirs | 2000mws | ae Comments:
XN_top_XP_bot <> R_XN_top XP_bot_1100521 m Ohms 865 400 743.98 .82 745.22 .59 0.1% 746.57 738.98
XP_top XN_bot <>R_XP_top XN_bot_1100522 m Ohms 865 400 765.30 .76 761.60 .29 -0.2% 767.44 759.17
YN_top_YP_bot <>R_YN_top YP_bot_1100523 m Ohms 865 400 771.60 .16 765.65 .75 -0.4% 773.88 | 1763.63
YP_top_YN_bot <>R_YP_top YN_bot_1100524 m Ohms 865 400 745.86 .38 748.30 19 0.2% 747.66 744.33
bus_off dom <> bus off dom_ 1101301 m A -1 -0.001 -0.25 26.95 -0.25 26.23 0.2% -0.25 -0.25
bus_off rec <> | bus off rec_1101401 u A -10 10 2.08 53.65 2.06 53.62 -0.1% 2.08 2.09
bus_lim <>1 bus lim_1101501 m A 50 200 119.24 10.24 117.87 9.90 -0.9% 119.27 118.87
R_slave <> R_slave_1101601 K Ohm 20 47 26.32 6.51 26.51 6.62 0.7% 26.29 26.34
bus_on_dom <>V_bus_on_dom_1101701 Vv 2.8 .37 36.71 .37 42.53 0.1% .37 .37
bus_off rec <>V _bus_off rec_1101801 Vv 7.15 .37 39.48 3 79.90 -0.2% .37 .36
bus_hyst <>V_bus_hyst 1101901 Vv 1.225 .71 52.63 7 42.87 1% .71 .71
bus_rec_dom <>V _bus_rec_dom_ 1101902 Vv 4.2 11 30.74 1 25.12 -0.6% 11 .10
bus_dom rec <>V _bus_dom_rec_1101903 Vv 4. 82 39.21 8 .49 -0.6% 82 | 382
it <> lbat_1102701 m A 1 05 19.71 03 .63 -0.3% .05 04
id_min_<>Vdd_min_1102901 Vv 32 .63 31 .41 -2.3% .32 31
20mA <>Vdd_at 20mA_1103001 Vv 30 61 .29 .17 -2.6% 30 29
30mA <>Vdd_at 30mA_1103002 Vv 29 14 .28 9.66 -2.8% 29 | 328
40mA <> Vdd_at_40mA_1103003 Vv 28 70 .27 9.10 -3.0% .28 27
ink_1mA <> Vdd_sink_1mA_1103007 Vv 32 72 .31 10.23 -2.2% .32 31
'OR_min_<>VDD_POR_min_1103101 Vv 1 .. 38 89 36 3.92 -1.1% 38 35
A 85 49.15 16.84 49.15 20.56 .0% 49.14 49.25
Ohm 42 96 .52 .13 % 37 49
Ohm 30 .51 .36 1 3% .27 34
Ohm 62 .27 .71 4 % 56 | 367
Ohm 52 .55 .58 1 % .47 55
m A 5 1 61 14 .45 6 -3.2% 69 .50
m A 5 1 7.60 .06 7.43 8 -3.4% 7.67 7.50
m A 5 1 7.20 15 7.02 4 -3.5% 7.27 7.08
low HWO <> Viow HWO_1103601 Vv 9 .92 17 1 -1.7%
low HW1 <> Viow HW1_1103602 Vv 9 .26 17 02 -1.6%
[ 1 igh_ HWO <> Vhigh HWO_1103701 Vv 7 93 .16 6.14 -0.8%
[_1103702[Vhigh HW1 <> Vhigh HW1_1103702 Vv 7 15 .16 5.30 -0.8%
03801|Vhyst HW0 <> Vhyst HWO0_1103801 Vv 2 98 18.50 .99 19.63 4% 98 | 098
[ 11 yst HW1 <> Vhyst HW1_ 1103802 Vv 2 98 17.51 .99 19.03 .4% 99 | 098
c_<>Fosc_1110201 M hz 4.4 .90 2.59 .89 244 -1.4% .90 | 3.90
rx_pdr LIN <> LIN_trx_pdr_1110301 u s 6 06 02 10 20.90 6% 06 | 208
rx_pdf LIN <> LIN_trx_pdf 1110401 u s 6 01 10 05 19.65 7% 01 03
i LIN <> LIN_trx_sym_ 1110501 u -2 2 -0.05 26 -0.05 29.34 1% -005 | -0.05
D in <> LIN_D: 0601 0.396 0.6 .46 .36 .46 10.21 -0.1% .46 .46
D in <> LIN_D: 0602 0.396 0.6 .46 .52 .46 10.20 -0.1% .46 .46
D in <> LIN_D: 0603 0.396 0.6 .46 .53 .46 10.28 -0.1% .46 .46
D: in <> LIN_D: 0801 .49 0.581 .53 .72 .53 .71 .2% .53 | 058
D: in <> LIN_D: 0802 .49 0.581 .53 .37 .53 .21 .5% .53 | 058
in <> LIN_D: 110803 .49 0.581 .53 .05 .53 .02 .3% .53 | 058
[ 1 <>T _HW2 top 1110901 u s 922 | 1126 1049.37 .4 1052.29 .27 4% 1049.08 1050.31
<>T_HW2 bot_1110902 u s 922 | 1126 1049.26 .4 1052.14 .28 4% 1048.96 1050.17
[ 11 <>T_SWI top 1110903 u s 922 | 1126 1049.30 .4 1052.19 .28 4% 1049.01 1050.21
[ _1111001]T _on HW2 top <>T on HW2 top 1111001 u s 115.2 145 130.91 131.27 39 % 130.88 131.03
[_1111002]T_on HW2 bot <>T_on HW2 bot 1111002 u s 115.2 145 130.98 56 131.33 37 % 130.94 131.09
[_1111003[T_on SWI top <>T on SWI top 1111003 u s 115.2 160 130.89 98 131.24 96 % . 130.86 131.00
[_2100101[Ims_peal P_100mA <>Ims_peal P_100mA 2100101 A 09 11 10 54 .1 46 -1.7% 10 10
[2100102[Ims_peak XP_200mA <> Ims peak XP_200mA 2100102 A 18 22 20 58 .20 41 7% 20 | 020
[_2100103[Ims_peal P_400mA <>Ims_peal P_400mA 2100103 A 36 44 39 18 .39 03 -1.5% 39 3
[_2100104[Ims_peal P_800mA <>Ims_peal P_800mA 2100104 A 72 88 78 22 .78 07 -1.5% 79 7
[_2100105[Ims_peal P_1100mA <> Ims_pe: P_1100mA_2100105 A 99 21 07 04 .07 92 -0.9% 07 0
[_2100107[Ims_peal 100mA <> Ims_peak 100mA_2100107 A 09 11 10 08 .10 08 -1.5% 10 1
[ 2100108[Ims_peak XN_200mA <> Ims_peak XN_200mA 2100108 A 18 22 20 02 .20 o7 1.3% 20 | 0.
[_2100109[Ims_peal 400mA <> Ims_peak 400mA_2100109 A 36 44 39 80 .39 7 -1.2% 39 39
[_2100110[Ims_peal 800mA <>Ims_peal 800mA 210011 A 72 88 77 67 77 -1.1% 78 78
[_2100111[Ims_peal 1100mA <> Ims_peak 1100mA_2100111 A 99 21 04 24 04 -0.8% 05 | 1.05
[_2100113[Ims_peal P_100mA <>Ims peak YP_100mA 2100 A 09 11 10 .26 .10 -2.3% 10 10
[ 2100114[Ims_peak_YP_200mA <> Ims_peak YP_200mA 2100 A 18 22 20 23 .20 2.1% 20 | 020
[ _2100115[Ims_peak YP_400mA <> Ims_peak YP_400mA 2100 A 36 44 39 10 .39 95 -1.8% 39 39
[_2100116[Ims_peak YP_800mA <> Ims _peak YP_800mA 2100 A 72 88 78 11 .78 95 -1.5% 78 78
[_2100117[Ims_peak YP_1100mA <> Ims_peak YP_1100mA 2100117 A 99 21 05 56 .05 44 -1.3% 05 | 1.05
|_2100119[Ims_peak YN_100mA <>Ims peak YN_100mA 210011 A 09 11 10 50 .10 41 -1.6% 10 10
[_2100120[Ims_peak YN_200mA <>Ims_peak YN_200mA_ 2100120 A 18 22 20 53 .20 42 -1.5% 20 | 020
|_2100121[Ims_peak YN_400mA <>Ims_peak YN_400mA_ 2100121 A 36 44 39 34 .39 20 -1.3% 40 40
[_2100122[Ims_peak YN_800mA <>Ims_peak YN_800mA 2100122 A 72 88 80 58 .80 47 -0.9% 80 | 080
|_2100123[Ims_peak YN_1100mA <> Ims_peak 1100mA 2100123 A 99 21 08 33 .08 2 -0.8% 09 | 1.09 .3%
[_2100401[Ims_rel 100mA <> Ims_rel 100mA 2100401 -7 7 .13 .88 .18 N .4% .05 21 A%
[_2100402[Ims_rel 200mA <> Ims_rel 200mA_2100402 -7 7 57 .63 .55 .1. -0.1% 51 65 )%
[_2100403[Ims_rel 400mA <> Ims_rel 400mA 2100403 -7 7 73 .66 72 1 -0.1% .68 .78 8/
[_2100404[Ims_rel 800mA <> Ims_rel 800mA 2100404 -7 7 15 .93 18 298 .2% 10 .19 7%
|z ms_rel 1100mA <> Ims_rel_1100mA_2100405 -7 7 82 39 81 2.60 .0% 86 .78 -0.5%
|z R_XN_top_XP_bot XN_top_XP_bot 2100521 m Ohms 865 | 2400 751.17 53 750.06 4 -0.1% 753.73 743.82 -0.6%
|z XP_top _XN_bot XP_top_XI ot_2100522 m Ohms 865 | 2400 769.84 53 763.74 .2 -0.4% 771.91 761.47 7%
|z YN_top_YP_bot YN_top_YP_bot 2100523 m Ohms 865 | 2400 786.30 71 777.87 .4¢ -0.5% 788.50 | 1776.11 -0.8%
YP_top_YN_bot YP_top_Y! ot_2100524 m Ohms 865 | 2400 759.08 84 759.88 9 1% 760.98 755.66 3%

Page 10f 2





Aging drift criteria : 10.0% _ Check ALTO At 2000h 10.0%
Heay G ean G Drift of Ta?F" Ta?F" I:::‘a:'
TestNbr Testname Scaler [ Unit LTL utL Hot Hot Hot Hot Mean wars || o REF
Ll oo ] [2eoo e OHrs | 2000hrs | devices Comments:
3011 bus_off_dom <> I bus off_dom 2101301 m A 1 -0.001 -0.67 13.62 -0.66 13.38 0.6% -0.67 -0.67 0.3%
[ 2101401|I_bus off rec <> bus_off_rec 2101401 u A 10 10 213 52.10 211 5235 0.1% 2.14 214 0.0%
5011 _bus_lim <> I_bus lim_2101501 m A 50 200 138.73 9.14 137.21 925 1.0% 138.77 | 138.36 -0.3%
601|R_slave <> R_slave 2101601 K Ohm | | 20 47 26.39 6.66 26.61 6.41 8% 26.35 26.44 0.3%
bus_on_dom <>V bus_on_dom 2101701 _ v 0.001 7.2 042 41.00 042 46.85 0% 0.42 0.42 0.0%
bus_off_rec <>V bus off_rec_2101801 _ v 10. 18.4 17.37 53.80 17.36 109.10 0.1% 17.37 17.37 0.1%
bus_hyst <> V_bus_hyst 2101901 _ v 0. X 83 .48 1.83 4852 .0% 1.83 1.83 .0°
/ bus_rec_dom <>V _bus_rec_dom_2101902 _ v 7. 0. .00 84.04 7.99 38.79 -0.1% 799 | 799 .0°
/ bus_dom rec <>V _bus_dom rec 2101903 _ v 7. 0. .83 .39 82 9368 0.2 83 | 983 0
[ 2 Ibat_<> Ibat 2102701 m A .78 .40 75 2316 -0.3 .78 .77 -
[21 _ V. .32 38 31 10.33 2.5% .32 .31 -
[21 _ V. .30 23 29 10.12 2.9 .30 .29 -
[21 _ V. .29 .82 28 9.65 -3.19 29 | 328 -
[21 _ V. .28 42 27 9.00 3.2 .28 27 -
[21 _ V. X X .32 27 31 10.22 2.5 .33 .31 -
[ 2 A 35 85 5312 75 53.01 473 -0.2 52.64 52.70
[ 2 Ohm .80 83 85 67 A .78 .82
[ 2 Ohm .75 .98 79 .56 A .74 .77
[ 2 Ohm .88 .02 90 84 .7% 85 | 387
[ 2 Ohm .84 .71 87 .42 7% 83 | 385
[ 2 Ohm 81 9.20 95 9.38 A .79 86
[ 2 Ohm K .91 922 05 8.54 .89 .94
[ 2 m A 2 4 29.35 1959 29.30 2355 0. 29.41 2934 0.3%
[ 2 m A 20 4 3059 16.83 30.48 18.33 -0.5% 3063 30.59 0.2%
[ 2 m A 20 4 36.42 .09 36.09 6.28 -1.3% 36.55 36.38 0.7
[ 2 _ v 87 7 6.56 -1.6% 19 0.4
[ 2 _ v .22 7 7.00 -1.6% 19 0.7
[21 _ V. X 84 16 6.05 -0.8Y 17 -
[21 _ V. X 17 10 .16 5.25 -0.8Y 17 . -
[21 _ V. 2 .98 18.22 .99 19.45 % .98 | 098 -
[ 2 Ll _ V. 2 .98 17.48 .99 18.89 % .98 | 098 -
I c <> Fosc_2110201 M hz 44 .90 259 .89 244 -1.4% .90 | 3.90 0.
[ 2 N_trx_pdr LIN <> LIN_trx_pdr_2110301 u s 6 .05 21.16 12 21.49 3% .04 11 .29
[ 2 N_trx_pdf LIN <> LIN_irx_pdf 2110401 u s .07 21,62 15 21.39 5% .06 14 2%
[ 2 N_trx_sym LIN <> LIN_trx_sym 2110501 u .02 28.37 03 32,91 2% .08 | 003 .0
[ 2 L1 Tin <> L L 0601 _ .47 17.47 47 17.40 A .47 .47
[ 2 L21in <> L L2 2110602 _ .47 17.78 47 17.30 A .47 .47
[ 2 L3Tin <> L L3 2110603 _ .47 18.06 47 17.67 A .47 .47 .
[ 2 L1 Tin <> L L 0801 _ .53 .30 53 05 1% 53 | 053 0.1%
[ 2 L21in <> L L2 2110802 _ .53 .98 .53 80 2% .53 53 .0
[ 2 in<> _ 53 69 53 51 A 53 053 0.1%
[ 2 u s 1049.27 .43 1052.13 .28 A 1048.98 | 1050.15
[ 2 u s 1049.30 .43 1052.16 .28 A 1049.01 | 1050.18
[ 2 u s 1049.29 .43 1052.16 .28 A 1049.00 | 1050.17
[ 2 u s 131.07 53 131.43 .35 2% 131.04 | 131.19
[ 2 u s 131.20 .50 131,57 .31 2% 13117 | 131.32
[ 2 u s 131.09 .03 131.45 .01 8% 131.06 | 131.21
_ v .92 .26 91 13.54 6% 93 | 592 1.3%
_ v .59 31 57 03 47 59 | 658 1.2%
_ v .03 .04 02 90 47 04 103 1.2%
_ Vv 7.47 .39 7.46 94 47 7.49 7.47 -1.8
_ V. 7.92 .32 7.90 98 5% 793 | 792 -
_ v .36 .18 35 02 .59 .38 | 836 -
_ V. .81 A7 79 80 49 .82 | 880 -
_ V. .25 16 24 96 49 26 | 925 -
_ v .7 4 68 87 .39 .71 69 -
_ V. .9 90 47 .59 .92 .9 -
_ V. 3 30 25 .59 .32 .3 -
_ v .7 70 .20 .59 .72 .7 -
_ v . 10 77 49 12 . -
_ v 7. . 7.50 88 49 7.52 7. -
_ V. 7. .0 7.90 02 49 7.92 7. -
_ V. .06 30 25 47 .32 0.
_ v . . 86 70 70 47 .72 X 0.7
u A 1 X 50.38 09 5344 1% 12 X .0%
eak LIN <> Leak LIN 31627 u A 1 X 353.08 .09 364.05 .0% .10 X 0%
[ 4 war_Vref <> Twar Vref 4102001 m v 7315 | 8945 82092 .89 816.48 2242 -2.7% 82277 | 816.82 3.7
[ 41 'sd_Vref <> Tsd_Vref 4102101 m v 7515 | 9185 842,61 .02 838.18 22.60 -2.7% 844.49 | 83847 -
[ 4 Tow_Vref <> Tlow_Vref 4102201 m v 415 507 468.56 .05 464.08 21.03 .99 47032 | 464.22 -
[ 4 lbat_slp_18V_<> Ibat_slp_18V_4102801 u A 50 | 150 96.69 65 95.36 6.15 .39 96.86 94.87 E
[ 4 ¢ t slp 5 5V_4102802 u A 50 | 150 91.16 88 89.89 545 .39 91.15 89.60 -
[ 4 <> Vdd_nom_4102901 _ v 31 332 46 31 10.34 .49 .32 3.31 -
[4 | top <> Tbrise XN _top 4111401 n s 132.34 10.32 99 11.55 .19 3490 | 133.18 -
[4 P_top <> Tbrise XP_top 4111402 n s 138.25 9.81 4073 9.90 7% .09 4172
[ 4 | top 4111403 n s 137.37 10.31 64 8.77 0% .42 41.66 .79
[ 4 P_top <> Tbrise YP top 4111404 n s 132.21 9.85 34.63 9.20 7% 34.17 35.47 .4
[ 4 bot_<> Tbrise XN_bot 4111405 n s 132.34 10.32 99 11.55 -01% 34.90 | 13318 -0.5%
[ 4 P_bot <> Tbrise XP_bot 4111406 n s 138.25 9.81 73 90 7% .09 4172 .2
[ 4 bot <> Tbrise_YN_bot 4111407 n s 137.37 10.31 64 77 0% 39.42 | 141.66 .7°
[4 P_bot <> Tbrise_YP_bot 4111408 n s 132.21 .85 3463 | 9.20 7% 13417 3547 .4
[ 4 | top 4111501 n s 280 3.50 68 71 .54 A 146.07 46.57
[4 > top 4111502 n s 280 7.12 .39 63 04 A 150.02 | 150.29
[ 4 | top 4111503 n s 280 .72 .20 04 .73 A 14754 4774
[ 4 ) <> 1 > top 4111504 n s 280 .67 10.15 24 10.04 A 14593 | 146.68
[ 4 bfall_XN_bot 4111505 n s 280 .50 9.68 71 .54 A 146.07 4657
[4 bfall_XP_bot <> Tbfall XP_bot_4111506 n s 280 12 9.39 63 04 A 150.02 | 150.29
[ 4 bfall_YN_bot <> Tbfall_YN_bot 4111507 n s 280 572 9.20 04 .73 A 147.54 4774
[4111508]Tbfall YP_bot <> Tbfall_YP_bot 4111508 n s 280 3.67 10.15 24 10.04 A 145.93 46.68
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0C627 (GOA050B-W04S) (QFN32 5x5) Aging Drift Analysis after 2000h ATE @ 41°C

Aging drift criteria : 10.0% _ Check At TO At 2000h 10.0%
Mo CpK tcan CpK Drift of e e
TestNbr Testname Scaler | Unit LTL uTL Room Room Room Room
OHrs 0Hrs 2000 Hrs | 2000 Hrs dees Devicesy gnevicesy(RE
| orirs | 2000hs | devices Comments:
XN_top_XP_bot <> R_XN_top XP_bot_1100521 m Ohms 600 1550 46.89 .29 159.1 7.86 3% 46.40 151.04 ¥
XP_top XN_bot <>R_XP_top XN_bot_1100522 m Ohms 600 1550 63.43 .97 170.1 8.81 .7% 62.30 | 1165.30 .3%
YN_top_YP_bot <>R_YN_top YP_bot_1100523 m Ohms 600 1550 67.46 .30 171.0 791 .4% 66.38 | 1169.51 .3%
YP_top_YN_bot <>R_YP_top YN_bot_1100524 m Ohms 600 1550 49.36 .44 160.5' 751 2% 48.79 152.75 %
bus_off dom <> bus off dom_ 1101301 m A -1 -0.001 -0.22 22.00 -0.22 2214 .2% -0.22 -0.22 %
bus_off rec <> | bus off rec_1101401 u A -10 10 1.67 44.88 1.68 45.82 .0% 1.67 1.70 .2%
bus_lim <> 1 bus_lim_1101501 m A 50 200 111.47 7.44 110.10 7.22 -0.9% 111.58 111.08 -0.3%
R_slave <> R_slave_1101601 K Ohm 20 47 28.50 6.52 28.70 6.43 0.7% 28.47 28.45 -0.1%
bus_on_dom <>V_bus_on_dom_1101701 Vv 2.8 0.58 171.75 0.58 161.94 058 | 058 0%
bus_off rec <>V _bus_off rec_1101801 Vv 7.15 6.14 74.78 6.1 77.4 6.14 .14 -0.1%
bus_hyst <>V_bus_hyst 1101901 Vv 1.225 .71 .79 7 40. 72 .72 1%
bus_rec_dom <>V _bus_rec_dom_ 1101902 Vv 4.2 11 .06 1 23. .11 .10 -0.2%
bus_dom_rec <>V _bus_dom_rec_1101903 Vv 4. 82 .95 8 28. 82 | 3.82 -0.2%
it <> Ibat_1102701 m A 1 86 .70 83 86 | 285 -0.1%
id_min_<>Vdd_min_1102901 Vv 32 .29 32 5! .32 32 -0.3%
20mA <>Vdd_at 20mA_1103001 Vv 30 25 30 33 30 .30 -0.3%
30mA <>Vdd_at 30mA_1103002 Vv 29 84 .29 88 29 | 329 -0.3%
40mA <>Vdd_at_40mA_1103003 Vv 28 27 .28 48 28 | 3.28 -0.2%
ink_1mA <> Vdd_sink_1mA_1103007 Vv 32 18 .32 37 .32 .32 -0.3%
'OR_min_<>VDD_POR_min_1103101 Vv 1 .. .64 .84 .64 5.80 65 64 -0.6%
A 85 49.16 391.58 4917 372.34 49.15 49.16 %
Ohm 41 65 .47 5.13 40 .41 %
Ohm 27 91 .26 4.07 25 .24 -0.2%
Ohm 59 11 .62 5.61 57 .56 -0.2%
Ohm 47 .89 .46 3.91 .43 -0.2%
03501]_lim_SWI gnd <> 1 lim_SWI_gnd_ 1103501 m A 5 1 A4 7 .43 7.60 50 1%
03502 _lim_HW2 gnd <> I_lim HW2 gnd 1103502 m A 5 1 7.4 7.7¢ 7.41 7.52 7. 7.47 1%
03503|!_lim HW2 VBB <> lim HW2 VBB 1103503 m A 5 1 7. 6.2 7.08 5.94 7. 7. -0.1%
low HWO <> Viow HWO_1103601 Vv 6.9 7.26 -0.2%
low HW1 <> Viow HW1_1103602 Vv 7.25 7.71 -0.4%
[ 1 igh_ HWO <> Vhigh HWO_1103701 Vv 6.38 6.46 -0.1%
[_1103702[Vhigh HW1 <> Vhigh HW1_1103702 Vv 5.59 . 5.45 . . -0.4%
03801|Vhyst HWO <> Vhyst HWO0_1103801 Vv 2 02 19.81 .03 20.10 02 | 1.02 1%
[ 11 yst HW1 <> Vhyst HW1_ 1103802 Vv 2 .02 18.51 .03 19.00 03 | 1.03 .0%
c_<>Fosc_1110201 M hz 4.4 .97 2.94 .96 272 .98 .97 -1.1%
rx_pdr LIN <> LIN_trx_pdr_1110301 u s 6 17 20.57 .22 20.03 .16 19 .5%
rx_pdf LIN <> LIN_trx_pdf 1110401 u s 6 15 19.08 1 20.03 .15 .18 .5%
i LIN <> LIN_trx_sym_ 1110501 u -2 2 -0.02 29.07 -0.01 29.81 -0.01 -0.01 -0.1%
D in <> LI 0601 0.396 0.6 .46 7.33 .46 7.14 .46 .46 .5%
D in <> LI 0602 0.396 0.6 .46 7.4 6 7.21 .46 .46 .5%
D in <> LI 0603 0.396 0.6 .46 7.44 .46 7.26 .46 .46 .5%
D: 0801 .49 0.581 .53 .94 .53 4.75 .53 | 058 0%
D: 0802 .49 0.581 .53 .94 .53 5.18 .53 .54 A%
110803 .49 0.581 .54 X .54 .71 .54 .54 0%
10901 u s 1031.54 .89 103455 | 265 1029.18 1031.61 2%
ot_1110902 u s 1031.51 .89 1034.49 65 1029.14 1031.52 2%
[ 11 1110903 u s 1031.51 .89 1034.51 65 1029.17 | 1031.54 2%
top <>T on HW2 top 1111001 u s 128.67 .97 129.04 73 128.37 | 128.68 2%
bot <>T_on HW2 bot 1111002 u s 128.73 .95 129.11 71 128.43 | 128.74 2%
op <>T_on SWI top_ 1111003 u s 128.66 97 129.03 73 128.36 | 128.66 2%
P_100mA <>Ims_peal P_100mA 2100101 A 10 22 10 05 10 .10 -2.5%
P_200mA <> Ims_peak XP_200mA 2100102 A 20 23 20 96 20 | 020 .39
P_400mA <>Ims_peal P_400mA 2100103 A 39 83 39 60 39 .39 -1.4%
P_800mA <>Ims_peal P_800mA 2100104 A 79 86 .78 62 79 79 0%
P_1100mA <> Ims_pe: P_1100mA_2100105 A 08 81 .06 63 08 | 1.08 .8%
100mA <> Ims_peak 100mA_2100107 A 10 83 10 75 10 10 7Y
200mA <> Ims_peak XN_200mA 2100108 A 20 75 20 66 20 | 020 4
400mA <> Ims_peak 400mA_2100109 A 39 47 .39 A4 39 39 .5%
800mA <>Ims_peal 800mA 210011 A 77 40 .77 3 78 77 .5%
1100mA <> Ims_peak 1100mA_2100111 A 05 23 .05 1 05 | 1.05 .4
P_100mA <>Ims peak YP_100mA 2100 A 10 97 .10 7 10 10 7Y
YP_200mA <>Ims _peak YP_200mA 2100 A 20 .90 .20 7! 20 | 020 6%
YP_400mA <>Ims _peak YP_400mA 2100 A 39 72 .39 66 .39 3 A
YP_800mA <>Ims peak YP_800mA 2100 A 78 1 .78 70 .79 .3%
YP_1100mA <> Ims_pe: P_1100mA 2100117 A 06 7 .06 46 07 0 .3%
YN_100mA <> Ims_peak YN_100mA 210011 A 10 2 .10 03 .10 1 .9%
YN _200mA <> Ims_peak YN_200mA 2100120 A 20 20 20 99 20 | 0.2 69
YN_400mA <> Ims_peak YN_400mA 2100121 A 40 .03 39 86 .40 .40 3%
YN_800mA <> Ims_peak YN_800mA 2100122 A 80 .12 .79 3 .81 .81 2%
YN_1100mA <> Ims_peak_ 1100mA 2100123 A 1 20 .09 7 .10 10 .9%
100mA <> Ims_rel_100mA_ 2100401 7 .76 02 4. 69 54 0%
200mA <> Ims_rel 200mA_2100402 1 .65 17 2 8%
400mA <> Ims_rel 400mA_2100403 3 .05 31 19 .9%
800mMA <> Ims_rel 800mA_ 2100404 .95 02 96 | 3.83 0%
1100mA <> Ims_rel_1100mA_2100405 -7 7 4.31 .95 X 4.25 4.14
top_XI ot <>R_XN_top XP_bot 2100521 m Ohms 600 | 1550 153.49 .86 163.05 153.02 | 1154.86
P_top XN_bot <>R_XP_top XN_bot 2100522 m Ohms 600 | 1550 168.21 .60 171.93 167.09 67.07 )%
top_YP_bot <>R_YN_top YP_bot 2100523 m Ohms 600 | 1550 179.20 .73 179.87 178.13 78.44 )%
P_top YN_bot <>R_YP_top _YN_bot 2100524 m Ohms 600 | 1550 159.47 .94 168.56 158.91 60.63 %
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Aging drift criteria : 10.0% _ Check AL TO At2000h 10.0%
Mea) CpK e Drift of Ta?F" Ta?F" I:::‘a:'
TestNbr Testname Scaler [ Unit LTL uTL Room Room Room M 5 5
OHrs 0Hrs 2000 Hrs = Deviceey Joevicecy pgREL
OHrs | 2000hrs | devices Comments:
301|1_bus_off_dom <> I_bus_off_dom_2101301 m A 1| -0.001 -0.61 14.05 061 05% 061 061 0.1
[ 2101401]I_bus off_rec <> bus off_rec_2101401 u A 10 10 1.68 4512 1.71 0.2% 1.67 1.73 039
501[1_bus_lim <> |_bus_lim_2101501 m A 50 200 130.90 11 129.35 1.0% 131.01 | 13054 | -0.3%
601[R_slave <> R_slave_2101601 K | Ohm || 20 47 28,57 62 28.82 .9% 28,55 2857 0.
[ bus_on_dom <>V_bus_on_dom 2101701 _ v 0001 | 72 0.61 171.04 0.61 0% 0.61 061 0.
[ bus_off_rec <>V _bus_off_rec_2101801 — v 10 18.4 7.4 95.35 713 0.1% 7.4 17.14
[ bus_hyst <> V_bus_hyst 2101901 — v 0. 1 1.84 41.82 1.84 0% 1.84 1.84 0.2%
[ /_bus_rec_dom <> V_bus_rec_dom_2101902 — v 7. 0. 7.99 96.56 7.99 -0.29 799 | 799 .0%
/_bus_dom_rec <> V_bus_dom_rec_2101903 — v 7. 0. .83 .82 029 83| 9. 0.1%
[21 bat <> Ibat_2102701 m A .52 .49 0.3 .52 0%
[21 _ v .32 .32 029 32 | 3. 0.3%
[21 _ v .30 .30 0.3 30 | 3. 03%
[21 _ v .29 .29 0.3 29 | 3. 02%
[21 _ v .28 .28 0.3 28 | ¢ 03%
[21 _ v 1| 3. .32 .32 0.3 32 | ¢ 0.3%
[21 A 35 85 58.60 7.96 1.3 58.21 5¢ 02%
[21 Ohm .82 .87 A 82| 3, 4%
[21 Ohm .76 .78 A .76 ) 2%
[21 Ohm .89 .91 A .88 03%
[21 Ohm .84 .85 A .84 0.1%
[21 t_bot HW2_up Ohm .83 .98 A .81 4
[21 RU_bot HW2_down 2103404 Ohm E .92 .07 .91 X
[21 m A 2 4 29.29 29.24 0. 2933 29!
[21 m A 20 4 30.82 30.74 0.3 3082 30.
m A 20 4 36.53 36.31 0.9 36.
[21 _ v 1.5% -0.3%
[21 _ v 1.6% -0.4%
[21 _ v -0.4% -0.2%
[21 _ V. X X X -0.4% X 0.3%
[21 _ v 2 02 03 5% 02| 102 1
[21 L _ v 02 03 5% 03| _1.03 .0%
[21 c <> Fosc_2110201 M hz .97 .96 1.4% .98 97 1%
[21 N_trx_pdr LIN <> LIN_trx_pdr 2110301 u s .23 .25 4% .23 24
[21 N_trx_pdf LIN <> LIN_trx_pdf_2110401 u s .26 .30 7% .27 29
[21 N_trx_sym LIN <> LIN_trx_syi u .04 .05 4% 03| 005
[21 L1 fin <> Li L _ .46 .46 0.1% .46 46
[21 L2 in <> Li L2 _ .46 .46 0.1% .46 .47
[21 L3 fin <> Li L3 _ .47 .46 0.1% .46 .47
[21 L1 fin <> Li L _ .53 .53 2% 53| 053
[21 L2 fin <> Li L2 _ .53 .53 2% 53| 053
[21 | D2 L31in<> LIN_D2 L3 211 _ .53 .53 A 53 | 053
[21 HW2_top 2110901 u s 1031.45 1034.43 A 102911 | 1031.48 2
[21 HW2_bot 2110902 u s 1031.45 1034.42 A 1029.10 | 1031.49 2%
[21 "~ SWI top <>T_SWI_top_2110903 u s 1031.46 1034.42 A 102910 | 1031.48 2%
[21 —on_HW2 top <>T_on HW2 top 2111001 u s 128.88 129.26 A 12858 | 12889 | 1.2%
[21 T_on_HW2 bot <>T_on HW2 bot 2111002 u s 128.96 129.36 A 12867 | 128.99 3%
[21 —on_SWI_top <>T_on_SWI_top 2111003 u s . 128.90 129.28 ; 12860 | 128.91 2%
[31 <> UV2_3102501 _ v 5. 6.32 593 5.92 1 593 5.93 0.1%
[31 _ v 6.1 7.06 6.59 6.58 0% 6.58 6.58 ¥
[31 _ v 66 | 754 7.03 7.02 1 7.03 7.03 ¥
[31 _ v 7.02 .01 7.48 747 2 747 747 05%
[31 _ v 7.44 .49 7.92 7.91 1 7.91 7.92 %
[31 _ v 7.86 .97 .37 .36 1 .37 .36 0.2%
[31 _ v 8.28 .45 .82 .80 0% 81 | 88l .4
[31 _ v .7 .93 .26 .25 0% 25 | 925 0.1%
[31 _ v 12| 1041 .71 .69 1 .70 .70 39
[31 _ v 48 | 6.32 .92 .9 1 .92 .92 0.4
[31 _ v 86 | 6.74 .32 3 0% .32 .32 -
[31 _ v 23 | 7.7 .73 .7 1 .73 .72 -
[31 _ v 6.6 76 13 Al 0% 13 12 -
[31 _ v 6.97 .03 753 752 2 753 753 -
[31 _ v 734 .46 7.93 7.92 0% 7.93 7.93
[31 _ v 7.71 .89 .33 .32 0% 33| 833 -
31 _ v 8.09 .31 .7 .72 0% .73 .7
u A 10 1 7 7 .29 75 7 -
eak LIN <> Leak LIN 31627 u A 10 1 . .01 A .01 X
[4 war_Vref <> Twar_Vref 4102001 m v 7315 | 8945 818.81 818.77 A 81852 | 81864
[t 'sd_Vref <> Tsd_Vref 4102101 m v 7515 | 9185 840,61 840.57 A 84032 | 840.41
[4 Tow_Vref <> Tlow_Vref 4102201 m v 415 | 507 464.98 464.97 .0% 464.80 | 464.80
[4 _18V_4102801 u A 50 | 150 93,64 92.60 0% 9424 93.20 -
[4 ¢ t slp_5_5V_4102802 u A 50 | 150 88.95 83.08 .9% 89.50 88.48 -
[4 <>Vdd_nom_4102901 _ v 3.1 332 332 2% 332 332 -
[4 > XN_top <> Tbrise XN_top 4111401 n s 138.41 139.65 % 4132 | 14085 | -0.
[4 P_top <> Tbrise XP_top 4111402 n s 148.15 150.41 7% 51.54 52.03 1%
[4 [ top < | top 4111403 n s 148.27 150.41 % 50.85 51.25 1
[4 P_top <> Tbrise_YP_top 4111404 n s 141.7 142.84 A 4508 | 14351 05%
[4 bot_<> Tbrise_XN_bot 4111405 n s 138.4 139.65 A 4132 | 14085 | -0.1%
[4 ot <> Tbrise_XP_bot_4111406 n s X 150.41 A 5154 | 15208 F
[4 bot <> Tbrise_YN_bot 4111407 n s .2 150.41 A 5085 | 15125 I
[4 ot <> Tbrise_YP_bot 4111408 n s 7 142.84 A 145.08 | 14351 0.5%
[4 bfall XN_top_ 4111501 n s 280 4 153.48 A 15309 | 153.13 ¥
[4 P_top_4111502 n s 280 Xl 158.11 A 157.74_| 158.35 .29
[4 |_top_4111503 n s 280 53.7 157.32 A 156.56 | 15614 | -0.1%
[4 > <> 1 P_top 4111504 n s 280 150.57 154.60 A 154.44 5410 | 0.1%
[4 biall XN_bot <> Tbfall XN_bot_4111505 n s 280 149.42 153.48 A 153.09 | 153.13 .0%
[4 bfall XP_bot <> Tbfall XP_bot_4111506 n s 280 154.16 158.11 A 157.74_| 158.35 .29
[4 biall YN_bot <> Tbfall_YN_bot_4111507 n s 280 153.77 157.32 A 156.56 | 15614 | -0.1%
[4111508]Tbfall_YP_bot <> Tbfall YP_bot 4111508 n s 280 150.57 154.60 A 154.44 5410 | -0.1%
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1 Introduction :

This report presents the Cpk performance and analysis of 3 different lots of product 0C627-601.

Data from 2 hot (120degC and 145degC) insertions, as well as for ambient and cold (-40degC) test
temperatures are reported. All the Cpk’s below 1.67 are analyzed and explained.

The three lots used in this analysis are : E61484.1, E63891.1 and E68076.1. They were tested with the
Quality Conformance (QC) test programs using the test limits as mentioned in the datasheet.

2 Conclusions:

Three different 0C627-601 lots were analyzed at four temperatures (145 C, 120 C, 25 C and -40 C). The
parameters with Cpk’s below 1.67 are analyzed and explained.

2.1 At 145C and 120C
e The trimming targets for IMS_PEAK parameters will be adapted to avoid the CPK issues seen.

2.2 At -40C

e Low CPK for parameters IMS_REL. This is a known CPK issue for the Gresham material. There seems to
be a mismatch between bench data and data on tester, where bench results are much better. A test
program update is on the way that will resolve these CPK issues.

e The low CPK figure seen for this test is a result of a set-up related issue, resulting in a double distribution on
test site 0. Not an issue for CPK.

2.3 At 25C

e The trimming targets for IMS_PEAK parameters will be adapted to avoid the CPK issues seen.

e Low CPK for parameters IMS_REL. This is a known CPK issue for the Gresham material. There seems to
be a mismatch between bench data and data on tester, where bench results are much better. A test
program update is on the way that will resolve these CPK issues.
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3 Analysis
3.1.a At Hot Temperature (145C):
Test E61484.1 E63891.1 E68076.1
Number Test Name CPK Low | CPKHigh | CPK | CPKLow | CPKHigh | CPK | CPKLow | CPKHigh | CPK | Lowest CPK | Notes
31625 | Leak_Hi_LIN 95.5 61.6 | 61.6 95.5 62.3 | 62.3 82.1 53.6 | 53.6 53.6
31627 | Leak_LIN 580 568 568 431 422 422 289 284 284 284
1100521 | R_XN_top_XP_bot 31.2 23.8 | 23.8 23.3 17.3 | 17.3 24.1 18.8 | 18.8 17.3
1100522 | R_XP_top_XN_bot 32.9 23.7 | 23.7 26 18.2 | 18.2 24.6 18.2 | 18.2 18.2
1100523 | R_YN_top_YP_bot 35.1 25 25 25.7 17.7 | 17.7 24.4 17.7 | 17.7 17.7
1100524 | R_YP_top_YN_bot 31.4 23.8 | 23.8 23.9 17.6 | 17.6 23.3 18 18 17.6
1101201 | I_bus_on_dom 27.2 321 | 27.2 22.8 27.1 | 22.8 20.7 249 | 20.7 20.7
1101301 | I_bus_off_dom 131 44.6 | 44.6 181 59.4 | 59.4 175 57.1 | 57.1 44.6
1101401 | I_bus_off_rec 89.7 58.3 | 58.3 86.3 56.7 | 56.7 82.5 545 | 54.5 54.5
1101501 | I_bus_lim 12.5 14 | 12.5 12.2 142 | 12.2 11.3 135 | 113 11.3
1101601 | R_slave 9.46 34.1 | 9.46 13.7 43.1 | 13.7 12.6 39.2 | 12.6 9.46
1101701 | V_bus_on_dom 95.3 623 | 95.3 49.7 325 | 49.7 55.2 356 | 55.2 49.7
1101801 | V_bus_off_rec 270 96.2 | 96.2 237 85.6 | 85.6 199 723 | 72.3 72.3
1101901 | V_bus_hyst 45.8 64.8 | 45.8 42.9 60.6 | 42.9 41.6 58.9 | 41.6 41.6
1101902 | V_bus_rec_dom 31.3 111 | 31.3 314 112 | 314 30.5 109 | 30.5 30.5
1101903 | V_bus_dom_rec 103 38.6 | 38.6 109 40.6 | 40.6 108 40.3 | 40.3 38.6
1102701 | Ibat 29.2 87.4 | 29.2 35.3 110 | 35.3 40.1 125 | 40.1 29.2
1102901 | Vdd_min 11.1 10.1 | 10.1 9.33 8.59 | 8.59 12.6 11.5 | 115 8.59
1103001 | Vdd_at_20mA 10.1 11.4 | 10.1 8.45 9.63 | 8.45 11.4 12.8 | 11.4 8.45
1103002 | Vdd_at_30mA 9.56 11.9 | 9.56 8 10 8 10.9 13.5 | 10.9 8
1103003 | Vdd_at_40mA 8.98 12.4 | 8.98 7.58 10.6 | 7.58 10.2 14 | 10.2 7.58
1103007 | Vdd_sink_1mA 11.2 9.93 | 9.93 9.44 8.49 | 8.49 12.7 11.3 | 11.3 8.49
1103101 | VDD_POR_min 3.64 8.61 | 3.64 3.53 9.32 | 3.53 4.66 10.3 | 4.66 3.53
1103201 | Idd_lim 8.15 20.5 | 8.15 12.5 31.5 | 125 53.6 136 | 53.6 8.15
1103301 | Rt_top_HW2 7.03 11.8 | 7.03 7.29 11.6 | 7.29 6.31 9.74 | 6.31 6.31
1103302 | Rt_top_SWI 6.85 13.1 | 6.85 7.07 12.6 | 7.07 6.48 11.4 | 6.48 6.48
1103303 | Rt_top_HW2_d 7.46 10.2 | 7.46 7.74 10.1 | 7.74 6.56 8.24 | 6.56 6.56
1103304 | Rt_top_SWI_d 6.46 9.8 | 6.46 6.78 9.69 | 6.78 6.24 8.77 | 6.24 6.24
1103403 | Rt_bot_HW2_up 4.27 7.67 | 4.27 4.67 8.04 | 4.67 4.5 7.69 4.5 4.27
1103404 | Rt_bot_HW2_down 4.32 6.12 | 4.32 4.74 6.48 | 4.74 4.57 6.17 | 4.57 4.32
1103501 | I_lim_SWI_gnd 13.7 12.7 | 12.7 14.6 15.1 | 14.6 12.2 13 | 12.2 12.2
1103502 | I_lim_HW?2_gnd 13.5 129 | 129 14.2 14.7 | 14.2 12.2 13.2 | 12.2 12.2
1103503 | I_lim_HW2_VBB 9.67 12.7 | 9.67 10.2 14.7 | 10.2 9.13 13.7 | 9.13 9.13
1103601 | Viow_HWO 20.8 7.47 | 7.47 22.8 8.38 | 8.38 20.9 8.11 | 8.11 7.47
1103602 | Vhigh_HWO 20.5 7.43 | 7.43 21.3 7.87 | 7.87 19 7.36 | 7.36 7.36
1103701 | Vhyst_HWO 6.45 10.2 | 6.45 6.33 10.4 | 6.33 6.27 10.7 | 6.27 6.27
1103702 | Vlow_HW1 5.92 9.37 | 5.92 6.36 10.3 | 6.36 6.23 104 | 6.23 5.92
1103801 | Vhigh_HW1 19.7 25.6 | 19.7 20 26.2 20 20.4 26.5 | 20.4 19.7
1103802 | Vhyst_ HW1 18.9 24,5 | 18.9 20.8 27 | 20.8 21.1 27.2 | 21.1 18.9
1110201 | Fosc 2.52 4.04 | 2.52 2.69 4.43 | 2.69 2.61 4.28 | 2.61 2.52
1110301 | LIN_trx_pdr 25.2 51 | 25.2 30.7 59.3 | 30.7 23 46 23 23
1110401 | LIN_trx_pdf 26.3 55.5 | 26.3 29.7 59.9 | 29.7 22.2 46.5 | 22.2 22.2
1110501 | LIN_trx_sym 30 31.7 30 29.6 313 | 29.6 30.1 31.8 | 30.1 29.6
1110601 | LIN_D1_L1 11.4 245 | 114 11.5 253 | 115 11.3 249 | 11.3 11.3
1110801 | LIN_D2_L1 5.85 9.45 | 5.85 6.21 9.59 | 6.21 6.4 9.87 6.4 5.85
1110602 | LIN_D1_L2 11.4 241 | 11.4 11.5 25 | 11.5 11.4 24,7 | 114 11.4
1110802 | LIN_D2_L2 6.38 9.91 | 6.38 6.8 10.1 6.8 7.1 10.7 7.1 6.38
1110603 | LIN_D1_L3 11.4 241 | 11.4 11.6 25.1 | 11.6 11.5 24.7 | 11.5 11.4
1110803 | LIN_D2_L3 6.2 9.03 6.2 6.47 8.97 | 6.47 6.78 9.39 | 6.78 6.2
1110901 | T_HW2_top 3.85 2.36 | 2.36 4.22 2.52 | 2.52 4.08 2.45 | 2.45 2.36
1110902 | T_HW?2_bot 3.84 2.37 | 2.37 4.21 2.53 | 2.53 4.08 2.45 | 2.45 2.37
1110903 | T_SWI_top 3.84 2.36 | 2.36 4.21 2.53 | 2.53 4.08 2.45 | 245 2.36
1111001 | T_on_HW?2_top 3.79 3.46 | 3.46 4.16 3.71 | 3.71 4.02 3.6 3.6 3.46
1111002 | T_on_HW2_bot 3.81 3.45 | 3.45 4.17 3.7 3.7 4.04 3.59 | 3.59 3.45
1111003 | T_on_SWI_top 3.78 7.1 | 3.78 4.15 7.69 | 4.15 4.02 7.45 | 4.02 3.78
2100101 | Ims_peak_XP_100mA 3.53 3 3 3.76 4.09 | 3.76 2.8 3.48 | 2.8 2.8 | Notel
2100102 | Ims_peak XP_200mA 3.39 2,99 | 2.99 3.72 4.22 | 3.72 2.76 3.61 | 2.76 2.76 | Note 1
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Test E61484.1 E63891.1 E68076.1
Number Test Name CPK Low | CPKHigh | CPK | CPKLow | CPKHigh | CPK | CPKLow | CPKHigh | CPK | Lowest CPK | Notes
2100103 | Ims_peak_XP_400mA 2.97 3.47 | 2.97 3.09 4.71 | 3.09 2.45 4.24 | 2.45 2.45 | Notel
2100104 | Ims_peak_XP_800mA 3.01 3.45 | 3.01 3.14 4.74 | 3.14 2.55 4.27 | 2.55 2.55 | Notel
2100105 | Ims_peak_XP_1100mA 2.93 391 | 2.93 2.83 5.08 | 2.83 2.3 4.57 2.3 2.3 | Notel
2100107 | Ims_peak_XN_100mA 3.22 3.35 | 3.22 3.08 4.16 | 3.08 2.16 33 | 2.16 2.16 | Note 1
2100108 | Ims_peak_XN_200mA 3.06 3.58 | 3.06 2.86 434 | 2.86 2 3.51 2 2 | Notel
2100109 | Ims_peak_XN_400mA 2.75 3.9 | 2.75 2.55 481 | 2.55 1.81 3.89 | 1.81 1.81 | Notel
2100110 | Ims_peak_XN_800mA 2.56 4.07 | 2.56 2.33 5] 233 1.7 4.08 1.7 1.7 | Notel
2100111 | Ims_peak_XN_1100mA 2.1 4.99 2.1 1.65 5.64 | 1.65 1.21 4.67 | 1.21 1.21 | Notel
2100113 | Ims_peak_YP_100mA 3.16 3.31 | 3.16 3.2 4.32 3.2 2.4 3.72 2.4 2.4 | Notel
2100114 | Ims_peak_YP_200mA 3.09 3.52 | 3.09 3.02 443 | 3.02 2.28 3.89 | 2.28 2.28 | Notel
2100115 | Ims_peak_YP_400mA 2.88 3.7 | 2.88 2.81 4.7 | 2.81 2.13 4.09 | 2.13 2.13 | Notel
2100116 | Ims_peak_YP_800mA 2.89 3.75 | 2.89 2.82 4.82 | 2.82 2.16 4.13 | 2.16 2.16 | Note 1
2100117 | Ims_peak_YP_1100mA 2.38 4.83 | 2.38 1.96 5.46 | 1.96 1.54 4.87 | 1.54 1.54 | Note 1
2100119 | Ims_peak_YN_100mA 3.41 2.96 | 2.96 3.65 4.01 | 3.65 2.41 3.08 | 241 2.41 | Notel
2100120 | Ims_peak_YN_200mA 3.4 2.95 | 2.95 3.52 3.86 | 3.52 2.29 2.98 | 2.29 2.29 | Notel
2100121 | Ims_peak_YN_400mA 3.19 3.24 | 3.19 3.2 4.14 3.2 2.14 323 | 2.14 2.14 | Note 1
2100122 | Ims_peak_YN_800mA 3.45 2.9 2.9 3.57 3.84 | 3.57 2.48 3.06 | 2.48 2.48 | Note 1
2100123 | Ims_peak_YN_1100mA 3.33 3.55 | 3.33 3.2 4.42 3.2 2.2 3.44 2.2 2.2 | Notel
2100401 | Ims_rel_100mA 7.7 5.52 | 5.52 8.49 5.9 5.9 6.59 4.57 | 4.57 4.57
2100402 | Ims_rel_200mA 7.7 4.85 | 4.85 8.24 5 5 6.17 3.78 | 3.78 3.78
2100403 | Ims_rel_400mA 6.32 3.85 | 3.85 6.85 3.94 | 3.94 5.26 3.12 | 3.12 3.12
2100404 | Ims_rel_800mA 8.1 3.1 3.1 9.02 3.23 | 3.23 5.58 2.14 | 2.14 2.14
2100405 | Ims_rel_1100mA 9.47 2.82 | 2.82 11.4 3.19 | 3.19 6.36 1.9 1.9 1.9
2100521 | R_XN_top_XP_bot 31.3 23.5 | 235 23.6 17.2 | 17.2 24.1 18.6 | 18.6 17.2
2100522 | R_XP_top_XN_bot 32.9 234 | 234 26.3 18.1 | 18.1 24.6 18 18 18
2100523 | R_YN_top_YP_bot 35.6 243 | 243 26.1 173 | 17.3 24.5 17.1 | 17.1 17.1
2100524 | R_YP_top_YN_bot 32.3 23.6 | 23.6 24.4 174 | 174 23.7 17.8 | 17.8 17.4
2101201 | I_bus_on_dom 34.9 35.7 | 349 24.6 25 | 24.6 23 235 23 23
2101301 | I_bus_off dom 214 451 | 21.4 30 58.5 30 29.2 56.7 | 29.2 21.4
2101401 | I_bus_off rec 88.6 57.1 | 57.1 84.7 55.2 | 55.2 76.1 49.7 | 49.7 49.7
2101501 | I_bus_lim 16.4 10.9 | 10.9 16 11 11 14.2 10.1 | 10.1 10.1
2101601 | R_slave 10.2 36.5 | 10.2 14.1 43.8 | 14.1 13.9 42,7 | 13.9 10.2
2101701 | V_bus_on_dom 102 1640 | 102 53 858 53 60.6 973 | 60.6 53
2101801 | V_bus_off rec 915 149 | 149 789 130 | 130 614 102 | 102 102
2101901 | V_bus_hyst 45.2 63.6 | 45.2 43.2 60.7 | 43.2 43.7 61.5 | 43.7 43.2
2101902 | V_bus_rec_dom 87 307 87 92.5 326 | 92.5 80.4 283 | 80.4 80.4
2101903 | V_bus_dom_rec 123 453 | 45.3 119 43.9 | 43.9 119 44 44 43.9
2102701 | Ibat 31.2 63.1 | 31.2 36.7 77.2 | 36.7 39.9 84.1 | 39.9 31.2
2102901 | Vdd_max 11.1 10.1 | 10.1 9.35 8.58 | 8.58 12.6 115 | 115 8.58
2103001 | Vdd_at_20mA 10 11.4 10 8.4 9.69 8.4 11.3 129 | 113 8.4
2103002 | Vdd_at_30mA 9.5 12 9.5 7.95 10.2 | 7.95 10.7 13.5 | 10.7 7.95
2103003 | Vdd_at_40mA 8.87 12.5 | 8.87 7.46 10.7 | 7.46 10.1 143 | 10.1 7.46
2103007 | Vdd_sink_1mA 11.2 9.89 | 9.89 9.44 8.46 | 8.46 12.7 113 | 11.3 8.46
2103201 | Idd_lim 4.07 6.98 | 4.07 5.17 9.31 | 5.17 5 8.42 5 4.07
2103301 | Rt_top_HW2 15.3 18.5 | 15.3 16.3 185 | 16.3 13.9 15.4 | 13.9 13.9
2103302 | Rt_top_SWI 14.4 18.2 | 14.4 15.9 18.8 | 15.9 14.9 17.3 | 149 14.4
2103303 | Rt_top_HW2_d 15.6 17.4 | 15.6 16.8 17.7 | 16.8 14.3 146 | 14.3 14.3
2103304 | Rt_top_SWI_d 13.8 16 | 13.8 15.4 16.8 | 15.4 14.3 153 | 14.3 13.8
2103403 | Rt_bot_HW2_up 10.1 11.8 | 10.1 10.8 12 | 10.8 10.5 11.5 | 10.5 10.1
2103404 | Rt_bot_HW2_down 10 10.7 10 10.8 10.9 | 10.8 10.6 104 | 10.4 10
2103501 | I_lim_SWI_gnd 28.9 47.5 | 28.9 25.3 43.7 | 25.3 27.4 477 | 27.4 25.3
2103502 | I_lim_HW2_gnd 33.7 45.2 | 33.7 25.4 35.1 | 25.4 25.7 36.3 | 25.7 25.4
2103503 | I_lim_HW2_VBB 18.4 9.08 | 9.08 18.5 10 10 16.9 9.6 9.6 9.08
2103601 | Vlow_HWO 21.2 7.6 7.6 22.3 8.16 | 8.16 20.9 8.09 | 8.09 7.6
2103602 | Vlow_HW1 21 7.6 7.6 21.2 7.83 | 7.83 18.9 7.32 | 7.32 7.32
2103701 | Vhigh_ HWO 6.39 10.2 | 6.39 6.4 10.5 6.4 6.2 10.6 6.2 6.2
2103702 | Vhigh_HW1 5.87 9.31 | 5.87 6.35 10.3 | 6.35 6.15 10.3 | 6.15 5.87
2103801 | Vhyst HWO 19.3 25.2 | 19.3 20 26.2 20 20.1 26.2 | 20.1 19.3
2103802 | Vhyst HW1 18.9 246 | 189 20.7 27 | 20.7 21 27.1 21 18.9
2110201 | Fosc 2.52 4.04 | 2.52 2.69 4.43 | 2.69 2.61 4.28 | 2.61 2.52
2110301 | LIN_trx_pdr LIN 19.8 39.6 | 19.8 21.9 42.2 | 21.9 22.8 44 | 22.8 19.8
2110401 | LIN_trx_pdf LIN 22.1 43.6 | 22.1 25.8 49.2 | 25.8 22.2 42.2 | 22.2 22.1
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Test E61484.1 E63891.1 E68076.1
Number Test Name CPK Low | CPKHigh | CPK | CPKLow | CPKHigh | CPK | CPKLow | CPKHigh | CPK | Lowest CPK | Notes

2110501 | LIN_trx_sym LIN 28.7 28.3 | 283 29.1 28.6 | 28.6 30.8 30.3 | 30.3 28.3
2110601 | LIN_D1_L1lin 19.9 379 | 19.9 19.5 38.1 | 19.5 19.9 38.4 | 19.9 19.5
2110602 | LIN_D1_L2lin 19.9 37.6 | 19.9 19.6 37.8 | 19.6 20 38.1 20 19.6
2110603 | LIN_D1_L3lin 20.2 37.5 | 20.2 19.6 37.3 | 19.6 20.1 37.8 | 20.1 19.6
2110801 | LIN_D2_L1lin 9.66 14.6 | 9.66 9.86 14.2 | 9.86 10.6 15.4 | 10.6 9.66
2110802 | LIN_D2_L2lin 9.42 13.6 | 9.42 9.6 13.2 9.6 10.2 14.2 | 10.2 9.42
2110803 | LIN_D2_L3lin 10.2 13.9 | 10.2 10.4 13.5 | 10.4 11.1 146 | 11.1 10.2
2110901 | T_HW?2_top 3.84 236 | 2.36 4.21 2.53 | 2.53 4.08 2.45 | 2.45 2.36
2110902 | T_HW?2_bot 3.84 236 | 2.36 4.21 2.52 | 2.52 4.08 2.45 | 2.45 2.36
2110903 | T_SWI_top 3.84 2.36 | 2.36 4.21 2.53 | 2.53 4.08 245 | 2.45 2.36
2111001 | T_on_HW2_top 3.83 3.42 | 3.42 4.2 3.67 | 3.67 4.07 3.56 | 3.56 3.42
2111002 | T_on_HW?2_bot 3.86 3.39 | 3.39 4.24 3.64 | 3.64 4.1 3.53 | 3.53 3.39
2111003 | T_on_SWI_top 3.84 7.06 | 3.84 4.21 7.63 | 4.21 4.07 7.4 | 4.07 3.84
3102501 | Uv2 15.3 14 14 11.9 11 11 16.9 15.5 | 15.5 11
3102502 | UV1_thr 0 5.22 6.19 | 5.22 5.09 6.09 | 5.09 5.4 6.49 5.4 5.09
3102503 | UV1_thr_1 5.59 6.7 | 5.59 5.32 6.49 | 5.32 5.49 6.71 | 5.49 5.32
3102504 | UV1_thr_2 5.38 6.38 | 5.38 4.97 6 | 4.97 5.55 6.69 | 5.55 4.97
3102505 | UV1_thr_3 5.56 6.66 | 5.56 5.12 6.23 | 5.12 5.63 6.86 | 5.63 5.12
3102506 | UV1_thr_ 4 5.46 6.61 | 5.46 5.11 6.3 | 5.11 5.44 6.64 | 5.44 5.11
3102507 | UV1_thr 5 5.5 6.71 5.5 5.34 6.63 | 5.34 5.49 6.82 | 5.49 5.34
3102508 | UV1_thr_6 5.42 6.68 | 5.42 5.21 6.51 | 5.21 5.62 7.01 | 5.62 5.21
3102509 | UV1_thr_7 5.38 6.72 | 5.38 5.11 6.46 | 5.11 5.36 6.78 | 5.36 5.11
3102510 | UV3_thr_ 0 13.3 12.7 | 12.7 10.7 10.3 | 10.3 13.7 129 | 12.9 10.3
3102511 | UV3_thr_1 12.5 12 12 10.2 9.87 | 9.87 12.8 12.2 | 12.2 9.87
3102512 | UV3_thr 2 13 12.5 | 12.5 10.5 10.1 | 10.1 13.5 12.8 | 12.8 10.1
3102513 | UV3_thr_3 12.7 12.3 | 12.3 10.2 9.95 | 9.95 13.5 129 | 129 9.95
3102514 | UV3_thr_ 4 12.9 12.5 | 125 10.2 9.91 | 9.91 14 13.3 | 13.3 9.91
3102515 | UV3_thr_ 5 12.7 12.3 | 12.3 10.5 10.3 | 10.3 14.1 13.5 | 135 10.3
3102516 | UV3_thr_6 13 12.6 | 12.6 10.4 10.1 | 10.1 14.1 13.6 | 13.6 10.1
3102517 | UV3_thr 7 12.5 12.2 | 12.2 10.4 10.2 | 10.2 13.5 13 13 10.2
4102001 | Twar_Vref 24.9 229 | 229 18.1 16.7 | 16.7 28.1 25.8 | 25.8 16.7
4102101 | Tsd_Vref 24.6 229 | 22.9 17.9 16.7 | 16.7 27.9 259 | 259 16.7
4102201 | Tlow_Vref 23.5 20.6 | 20.6 17.9 15.7 | 15.7 27.2 239 | 239 15.7
4102801 | Ibat_slp_18V 6.57 7.13 | 6.57 6.98 8.71 | 6.98 6.93 8.42 | 6.93 6.57
4102802 | Ibat_slp_5_5V 5.62 7.69 | 5.62 6.13 9.59 | 6.13 6.04 9.22 | 6.04 5.62
4102901 | Vdd_nom 11.1 10.1 | 10.1 9.36 8.61 | 8.61 12.6 11.5 | 115 8.61
4111401 | Thbrise_XN_top 10.1 159 | 10.1 10.2 16.1 | 10.2 9.04 14.3 | 9.04 9.04
4111402 | Tbrise_XP_top 9.72 14.3 | 9.72 9.79 14.4 | 9.79 9.36 13.6 | 9.36 9.36
4111403 | Tbrise_YN_top 10 14.9 10 11 16.3 11 9.69 14.3 | 9.69 9.69
4111404 | Tbrise_YP_top 9.41 14.8 | 9.41 9.84 15.5 | 9.84 9.41 14.8 | 9.41 9.41
4111405 | Thrise_XN_bot 10.1 159 | 10.1 10.2 16.1 | 10.2 9.04 14.3 | 9.04 9.04
4111406 | Tbrise_XP_bot 9.72 14.3 | 9.72 9.79 14.4 | 9.79 9.36 13.6 | 9.36 9.36
4111407 | Tbrise_YN_bot 10 14.9 10 11 16.3 11 9.69 14.3 | 9.69 9.69
4111408 | Tbrise_YP_bot 9.41 14.8 | 9.41 9.84 15.5 | 9.84 9.41 14.8 | 9.41 9.41
4111501 | Thfall_XN_top 11 10.6 | 10.6 10.4 9.96 | 9.96 10.4 9.84 | 9.84 9.84
4111502 | Thfall_XP_top 10.9 9.93 | 9.93 10.2 9.38 | 9.38 10.2 9.11 | 9.11 9.11
4111503 | Tbfall_YN_top 10.7 10 10 10.6 9.92 | 9.92 9.74 8.88 | 8.88 8.88
4111504 | Tbfall_YP_top 10.5 10 10 11 10.5 | 10.5 9.59 9.05 | 9.05 9.05
4111505 | Thfall_XN_bot 11 10.6 | 10.6 10.4 9.96 | 9.96 10.4 9.84 | 9.84 9.84
4111506 | Thbfall_XP_bot 10.9 9.93 | 9.93 10.2 9.38 | 9.38 10.2 9.11 | 9.11 9.11
4111507 | Tbfall_YN_bot 10.7 10 10 10.6 9.92 | 9.92 9.74 8.88 | 8.88 8.88
4111508 | Tbfall_YP_bot 10.5 10 10 11 10.5 | 10.5 9.59 9.05 | 9.05 9.05

Notes

1) These parameters are trimming related, so a CPK above 1.33 is acceptable. However, as there are
parameters with a CPK below this value, the trimming target for the IMS_PEAK parameters will be
raised at WS which will solve these CPK issues.





ON Semiconductor®

Page 6/ 18
CPK Table QCH 145
3.1.b At Hot Temperature (120C):
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Test CPK CPK CPK CPK CPK CPK Lowest

Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes

31625 | Leak_Hi_LIN 91.8 61.5 61.5 94 63.8 63.8 84.6 57.3 57.3 57.3

31627 | Leak_LIN 1060 1050 1050 1480 1470 1470 357 355 355 355
1100521 | R_XN_top_XP_bot 25.1 22.8 22.8 23.8 20.9 20.9 22.6 20.6 20.6 20.6
1100522 | R_XP_top_XN_bot 26.5 22.5 22.5 26.2 21.7 21.7 23 19.8 19.8 19.8
1100523 | R_YN_top_YP_bot 27.4 23.1 23.1 25.7 20.9 20.9 22.7 19.1 19.1 19.1
1100524 | R_YP_top_YN_bot 25.7 23.1 23.1 24 20.9 20.9 215 19.3 19.3 19.3
1101201 | I_bus_on_dom 21.3 23.9 21.3 17.8 20.4 17.8 17.8 20.6 17.8 17.8
1101301 | I_bus_off_dom 142 46.7 46.7 176 55.8 55.8 168 53.2 53.2 46.7
1101401 | I_bus_off_rec 86.7 58.6 58.6 97 66.3 66.3 88.1 60.3 60.3 58.6
1101501 | I_bus_lim 11.7 13.7 11.7 10.9 13.4 10.9 10.7 13.4 10.7 10.7
1101601 | R_slave 9.81 35.6 9.81 13.2 41.3 13.2 11.6 36.1 11.6 9.81
1101701 | V_bus_on_dom 92.1 518 92.1 69.1 390 69.1 65.4 366 65.4 65.4
1101801 | V_bus_off_rec 236 92 92 351 138 138 187 74.1 74.1 74.1
1101901 | V_bus_hyst 43.2 60.8 43.2 44.7 63.1 44.7 44 62.1 44 43.2
1101902 | V_bus_rec_dom 31.5 112 31.5 31.8 113 31.8 29.3 104 29.3 29.3
1101903 | V_bus_dom_rec 105 39 39 109 40.7 40.7 104 38.8 38.8 38.8
1102701 | Ibat 28.1 86.4 28.1 34.5 111 34.5 38.2 122 38.2 28.1
1102901 | Vdd_min 11.7 10.2 10.2 9.25 8.14 8.14 12.8 11.2 11.2 8.14
1103001 | Vdd_at_20mA 10.6 11.5 10.6 8.32 9.06 8.32 11.6 12.6 11.6 8.32
1103002 | Vdd_at_30mA 10.1 12.1 10.1 7.96 9.55 7.96 11 13.2 11 7.96
1103003 | Vdd_at_40mA 9.57 12.7 9.57 7.51 9.96 7.51 10.4 13.8 10.4 7.51
1103007 | Vdd_sink_1mA 11.8 10.1 10.1 9.36 8.05 8.05 12.9 11 11 8.05
1103101 | VDD_POR_min 3.65 8.32 3.65 3.16 8.41 3.16 4.23 9.24 4.23 3.16
1103201 | Idd_lim 62.2 191 62.2 66 203 66 84.1 260 84.1 62.2
1103301 | Rt_top_HW2 6.8 11.7 6.8 6.64 10.8 6.64 6.05 9.56 6.05 6.05
1103302 | Rt_top_SWI 6.54 12.7 6.54 6.63 12.2 6.63 6.41 11.5 6.41 6.41
1103303 | Rt_top_HW2_d 7.24 10.2 7.24 7.14 9.47 7.14 6.37 8.18 6.37 6.37
1103304 | Rt_top_SWI_d 6.28 9.77 6.28 6.32 9.28 6.32 6.32 9.03 6.32 6.28
1103403 | Rt_bot_HW2_up 4.02 7.37 4.02 4.45 7.91 4.45 4.29 7.47 4.29 4.02
1103404 | Rt_bot_HW2_down 4.06 5.89 4.06 4.53 6.41 4.53 4.34 5.99 4.34 4.06
1103501 | I_lim_SWI_gnd 14.3 13.2 13.2 14 14.3 14 12.4 13.1 12.4 12.4
1103502 | I_lim_HW?2_gnd 14.5 13.7 13.7 13.5 13.9 13.5 12.2 13.2 12.2 12.2
1103503 | I_lim_HW2_VBB 9.75 12.7 9.75 9.29 13.2 9.29 9.17 13.6 9.17 9.17
1103601 | Viow_HWO 20.2 7.15 7.15 21.6 7.92 7.92 20.5 7.95 7.95 7.15
1103602 | Vhigh_HWO 20.6 7.35 7.35 20.5 7.57 7.57 19.1 7.39 7.39 7.35
1103701 | Vhyst_HWO 6.54 10.2 6.54 6.37 10.2 6.37 6.17 10.3 6.17 6.17
1103702 | Vlow_HW1 6.09 9.4 6.09 6.49 10.2 6.49 6.42 10.5 6.42 6.09
1103801 | Vhigh_ HW1 18.8 24.4 18.8 20.2 26.1 20.2 19.8 25.4 19.8 18.8
1103802 | Vhyst_ HW1 18.7 24.1 18.7 22 28.2 22 21 26.8 21 18.7
1110201 | Fosc 2.48 3.86 2.48 2.63 4.19 2.63 2.54 4.02 2.54 2.48
1110301 | LIN_trx_pdr 28.1 55.9 28.1 30.4 58.2 30.4 22.7 44.6 22.7 22.7
1110401 | LIN_trx_pdf 26 53.4 26 30.1 59.5 30.1 22.3 45.4 22.3 22.3
1110501 | LIN_trx_sym 26.9 28.1 26.9 29.6 30.9 29.6 29 30.3 29 26.9
1110601 | LIN_D1_L1 10.6 22.5 10.6 10.3 22.6 10.3 10.5 22.9 10.5 10.3
1110801 | LIN_D2_L1 5.43 8.62 5.43 5.43 8.16 5.43 5.77 8.74 5.77 5.43
1110602 | LIN_D1_L2 10.6 22.2 10.6 10.2 22.2 10.2 10.5 22.5 10.5 10.2
1110802 | LIN_D2_L2 5.93 9.07 5.93 5.92 8.61 5.92 6.32 9.36 6.32 5.92
1110603 | LIN_D1_L3 10.6 22.2 10.6 10.4 22.3 10.4 10.6 22.6 10.6 10.4
1110803 | LIN_D2_L3 5.78 8.25 5.78 5.76 7.75 5.76 6.1 8.27 6.1 5.76
1110901 | T_HW2_top 3.7 2.47 2.47 4.01 2.62 2.62 3.86 2.53 2.53 2.47
1110902 | T_HW2_bot 3.7 2.48 2.48 4.01 2.62 2.62 3.86 2.53 2.53 2.48
1110903 | T_SWI_top 3.7 2.48 2.48 4.01 2.62 2.62 3.86 2.53 2.53 2.48
1111001 | T_on_HW2_top 3.65 3.57 3.57 3.95 3.79 3.79 3.8 3.66 3.66 3.57
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Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
1111002 | T_on_HW2_bot 3.66 3.55 3.55 3.97 3.77 3.77 3.82 3.64 3.64 3.55

1111003 | T_on_SWI_top 3.65 7.2 3.65 3.94 7.7 3.94 3.8 7.42 3.8 3.65

2100101 | Ims_peak_XP_100mA 3.55 2.89 2.89 3.33 3.93 3.33 2.48 3.26 2.48 2.48 | Notel
2100102 | Ims_peak_XP_200mA 3.38 2.92 2.92 3.23 3.98 3.23 2.42 3.44 2.42 2.42 | Notel
2100103 | Ims_peak_XP_400mA 3.06 3.45 3.06 2.8 4.47 2.8 2.21 4.01 2.21 2.21 | Notel
2100104 | Ims_peak_XP_800mA 3.15 3.41 3.15 2.95 4.48 2.95 2.39 4.08 2.39 2.39 | Notel
2100105 | Ims_peak_XP_1100mA 3.1 3.9 3.1 2.7 4.82 2.7 2.19 4.39 2.19 2.19 | Notel
2100107 | Ims_peak_XN_100mA 3.31 3.34 3.31 2.67 3.98 2.67 1.83 3.1 1.83 1.83 | Note 1l
2100108 | Ims_peak_XN_200mA 3.09 3.57 3.09 2.44 4.15 2.44 1.67 3.31 1.67 1.67 | Notel
2100109 | Ims_peak_XN_400mA 291 4.01 291 2.24 4.49 2.24 1.54 3.6 1.54 1.54 | Note 1
2100110 | Ims_peak_XN_800mA 2.77 4.19 2.77 2.13 4.68 2.13 1.53 3.86 1.53 1.53 | Note 1l
2100111 | Ims_peak_XN_1100mA 2.32 5.13 2.32 1.59 5.35 1.59 1.11 4.36 1.11 1.11 | Notel
2100113 | Ims_peak_YP_100mA 3.21 3.33 3.21 2.71 4.1 2.71 2.02 3.46 2.02 2.02 | Notel
2100114 | Ims_peak YP_200mA 3.02 3.45 3.02 2.57 4.24 2.57 1.87 3.62 1.87 1.87 | Notel
2100115 | Ims_peak_YP_400mA 3 3.72 3 2.54 4.48 2.54 1.89 3.86 1.89 1.89 | Note 1
2100116 | Ims_peak_YP_800mA 3.1 3.77 3.1 2.6 4.44 2.6 2 3.88 2 2 | Notel
2100117 | Ims_peak_YP_1100mA 2.57 4.78 2.57 1.93 5.19 1.93 1.47 4.54 1.47 1.47 | Notel
2100119 | Ims_peak_YN_100mA 3.56 2.97 2.97 3.18 3.75 3.18 2.14 2.92 2.14 2.14 | Notel
2100120 | Ims_peak_YN_200mA 3.52 2.97 2.97 3.1 3.67 3.1 2.01 2.84 2.01 2.01 | Notel
2100121 | Ims_peak_YN_400mA 3.33 3.2 3.2 3.01 3.99 3.01 1.98 3.12 1.98 1.98 | Note 1
2100122 | Ims_peak_YN_800mA 3.81 2.93 2.93 3.46 3.62 3.46 2.31 2.82 2.31 2.31 | Notel
2100123 | Ims_peak_YN_1100mA 3.59 3.5 3.5 3.11 4.1 3.11 2.1 3.22 2.1 2.1 | Notel
2100401 | Ims_rel_100mA 7.88 5.56 5.56 8.38 5.68 5.68 6.85 4.6 4.6 4.6

2100402 | Ims_rel_200mA 7.96 5.03 5.03 8.12 4.86 4.86 6.85 4.1 4.1 4.1

2100403 | Ims_rel_400mA 6.93 4.17 4.17 6.63 3.73 3.73 5.54 3.21 3.21 3.21

2100404 | Ims_rel_800mA 8.41 3.13 3.13 9.07 3.12 3.12 5.33 1.94 1.94 1.94

2100405 | Ims_rel_1100mA 9.66 2.9 2.9 10.6 2.93 2.93 5.96 1.77 1.77 1.77

2100521 | R_XN_top_XP_bot 25.2 22.3 22.3 24 20.6 20.6 22.7 20.3 20.3 20.3

2100522 | R_XP_top_XN_bot 26.4 22.1 22.1 26.5 21.5 21.5 23 19.5 19.5 19.5

2100523 | R_YN_top_YP_bot 27.8 22.3 22.3 26.2 20.4 20.4 22.8 18.4 18.4 18.4
2100524 | R_YP_top_YN_bot 25.9 22.4 22.4 24.5 20.3 20.3 21.9 19.1 19.1 19.1

2101201 | |_bus_on_dom 33.3 30.6 30.6 20.3 19 19 23.8 22.2 22.2 19

2101301 | I_bus_off_dom 23.5 46.9 23.5 30 55.4 30 29.1 53.5 29.1 23.5

2101401 | I_bus_off rec 86.4 57.9 57.9 91.7 62.3 62.3 83.1 56.4 56.4 56.4

2101501 | I_bus_lim 15.3 10.5 10.5 14.3 10.3 10.3 13.6 10.1 10.1 10.1

2101601 | R_slave 9.98 35.7 9.98 13.1 40.4 13.1 12.8 39.2 12.8 9.98

2101701 | V_bus_on_dom 100 1450 100 68.4 987 68.4 71.5 1030 71.5 68.4

2101801 | V_bus_off rec 832 144 144 1080 188 188 575 101 101 101

2101901 | V_bus_hyst 43.4 60.9 43.4 42 59 42 42.4 59.5 42.4 42

2101902 | V_bus_rec_dom 110 387 110 110 388 110 95.9 338 95.9 95.9

2101903 | V_bus_dom_rec 120 44.3 44.3 117 43.2 43.2 118 43.4 43.4 43.2

2102701 | Ibat 29.9 62.3 29.9 41.4 90.1 41.4 38.8 84 38.8 29.9

2102901 | Vdd_max 11.7 10.2 10.2 9.24 8.11 8.11 12.7 11.2 11.2 8.11

2103001 | Vdd_at_20mA 10.6 11.6 10.6 8.29 9.16 8.29 11.4 12.6 11.4 8.29

2103002 | Vdd_at_30mA 10 12.2 10 7.85 9.62 7.85 10.9 13.3 10.9 7.85

2103003 | Vdd_at_40mA 9.4 12.8 9.4 7.4 10.1 7.4 10.2 13.9 10.2 7.4

2103007 | Vdd_sink_1mA 11.8 10 10 9.33 7.99 7.99 12.9 11 11 7.99

2103201 | Idd_lim 3.29 4.77 3.29 3.9 6.08 3.9 3.67 5.35 3.67 3.29

2103301 | Rt_top_HW2 15.8 19.1 15.8 15.7 17.9 15.7 13.7 15.1 13.7 13.7

2103302 | Rt_top_SWI 15.1 19.1 15.1 14.8 17.7 14.8 14.9 17.3 14.9 14.8

2103303 | Rt_top_HW2_d 15.7 17.7 15.7 16 16.9 16 13.8 14.3 13.8 13.8

2103304 | Rt_top_SWI_d 14.5 16.9 14.5 14.2 15.6 14.2 14.2 15.2 14.2 14.2

2103403 | Rt_bot_ HW2_up 9.71 11.4 9.71 10.4 11.7 10.4 10.2 11.1 10.2 9.71

2103404 | Rt_bot_HW2_down 9.68 10.3 9.68 10.5 10.7 10.5 10.2 10.1 10.1 9.68

2103501 | I_lim_SWI_gnd 27.1 455 27.1 33.4 56.2 33.4 25.1 43.8 25.1 25.1

2103502 | I_lim_HW2_gnd 34.8 45.6 34.8 30.7 41 30.7 24.5 33.9 24.5 24.5

2103503 | I_lim_HW2_VBB 19 9.28 9.28 17 9.17 9.17 16.9 9.49 9.49 9.17

2103601 | Vlow_HWO 20.6 7.3 7.3 21.5 7.87 7.87 21.3 8.2 8.2 7.3

2103602 | Vlow_HW1 20.7 7.37 7.37 20.7 7.62 7.62 19 7.29 7.29 7.29

2103701 | Vhigh_ HWO 6.62 10.3 6.62 6.36 10.1 6.36 6.14 10.3 6.14 6.14

2103702 | Vhigh_HW1 6.16 9.53 6.16 6.45 10.1 6.45 6.32 10.3 6.32 6.16
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Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
2103801 | Vhyst_ HWO 18.8 24.4 18.8 19.9 25.8 19.9 19.5 25.1 19.5 18.8
2103802 | Vhyst HW1 18.9 24.4 18.9 21.9 28 21.9 21.2 27.2 21.2 18.9
2110201 | Fosc 2.48 3.86 2.48 2.63 4.19 2.63 2.54 4.02 2.54 2.48
2110301 | LIN_trx_pdr LIN 19.2 37.8 19.2 31 57.6 31 23.3 44 23.3 19.2
2110401 | LIN_trx_pdfLIN 23.4 45.4 23.4 30.5 55.9 30.5 21.9 40.8 21.9 21.9
2110501 | LIN_trx_sym LIN 29.5 28.9 28.9 30 29.5 29.5 30.8 30.1 30.1 28.9
2110601 | LIN_D1_L1lin 18.2 34.9 18.2 17.3 34.1 17.3 18.2 35.3 18.2 17.3
2110602 | LIN_D1_L2lin 18.4 34.8 18.4 17.4 33.9 17.4 18.3 35.2 18.3 17.4
2110603 | LIN_D1_L3lin 18.5 34.7 18.5 17.6 33.8 17.6 18.4 34.9 18.4 17.6
2110801 | LIN_D2_L1lin 8.99 13.5 8.99 8.82 12.6 8.82 9.6 13.9 9.6 8.82
2110802 | LIN_D2_L2 lin 8.73 12.5 8.73 8.56 11.6 8.56 9.26 12.7 9.26 8.56
2110803 | LIN_D2_L3lin 9.52 12.8 9.52 9.3 11.9 9.3 10.1 13.1 10.1 9.3
2110901 | T_HW2_top 3.7 2.48 2.48 4.01 2.62 2.62 3.86 2.53 2.53 2.48
2110902 | T_HW2_bot 3.7 2.48 2.48 4.01 2.62 2.62 3.86 2.53 2.53 2.48
2110903 | T_SWI_top 3.7 2.48 2.48 4.01 2.62 2.62 3.86 2.53 2.53 2.48
2111001 | T_on_HW?2_top 3.69 3.52 3.52 4 3.75 3.75 3.85 3.61 3.61 3.52
2111002 | T_on_HW2_bot 3.72 3.49 3.49 4.03 3.72 3.72 3.88 3.58 3.58 3.49
2111003 | T_on_SWI_top 3.7 7.15 3.7 4.01 7.64 4.01 3.86 7.37 3.86 3.7
3102501 | UV2 16.6 14.9 14.9 12.9 11.7 11.7 17.8 15.9 15.9 11.7
3102502 | UV1_thr 0 5.15 6.03 5.15 5.35 6.27 5.35 5.17 6.13 5.17 5.15
3102503 | UV1_thr_1 4.97 5.9 4.97 5.47 6.5 5.47 5.35 6.44 5.35 4.97
3102504 | UV1_thr_2 5.17 6.03 5.17 5.53 6.47 5.53 5.44 6.45 5.44 5.17
3102505 | UV1_thr_3 5.13 6.06 5.13 5.18 6.15 5.18 5.55 6.66 5.55 5.13
3102506 | UV1_thr_4 4.85 5.77 4.85 5.35 6.38 5.35 5.32 6.4 5.32 4.85
3102507 | UV1_thr 5 5.07 6.09 5.07 5.14 6.22 5.14 5.04 6.2 5.04 5.04
3102508 | UV1_thr_6 5.11 6.19 5.11 5.13 6.29 5.13 5.41 6.62 5.41 5.11
3102509 | UV1_thr_ 7 4.96 6.07 4.96 5.08 6.3 5.08 5.49 6.81 5.49 4.96
3102510 | UV3_thr 0 13.3 12.4 12.4 11 10.3 10.3 13.7 12.7 12.7 10.3
3102511 | UV3_thr_1 12.9 12.1 12.1 11.1 10.4 10.4 14 13 13 10.4
3102512 | UV3_thr_2 13.6 12.7 12.7 11.5 10.8 10.8 13.4 12.5 12.5 10.8
3102513 | UV3_thr_3 12.9 12.2 12.2 11.5 10.9 10.9 13.7 12.8 12.8 10.9
3102514 | UV3_thr 4 13.7 12.9 12.9 11.7 11 11 13.9 13 13 11
3102515 | UV3_thr 5 13.6 12.9 12.9 11.5 10.9 10.9 14 13.2 13.2 10.9
3102516 | UV3_thr_6 13.4 12.6 12.6 11.9 11.2 11.2 14.9 14 14 11.2
3102517 | UV3_thr_7 13.8 13.1 13.1 11.5 10.9 10.9 14.5 13.6 13.6 10.9
4102001 | Twar_Vref 24.4 21 21 16 13.7 13.7 28.7 24.6 24.6 13.7
4102101 | Tsd_Vref 24.6 21.3 21.3 16 13.8 13.8 29.1 25.2 25.2 13.8
4102201 | Tlow_Vref 20.5 15.6 15.6 12.5 9.41 9.41 26.6 20.2 20.2 9.41
4102801 | Ibat_slp_18V 5.86 6.43 5.86 5.82 7.49 5.82 6.36 7.69 6.36 5.82
4102802 | Ibat_slp_5_5V 4.97 6.8 4.97 5.24 8.41 5.24 5.5 8.3 5.5 4.97
4102901 | Vdd_nom 12 10.2 10.2 9.48 8.13 8.13 13.1 11.2 11.2 8.13
4111401 | Tbrise_XN_top 9.93 15.4 9.93 10.3 15.6 10.3 9.6 14.9 9.6 9.6
4111402 | Tbrise_XP_top 9.7 13.9 9.7 9.84 13.8 9.84 9.52 13.4 9.52 9.52
4111403 | Thbrise_YN_top 9.92 14.4 9.92 11.1 15.7 11.1 9.23 13.2 9.23 9.23
4111404 | Tbrise_YP_top 9.63 14.8 9.63 10.2 15.3 10.2 9.36 14.3 9.36 9.36
4111405 | Tbrise_XN_bot 9.93 15.4 9.93 10.3 15.6 10.3 9.6 14.9 9.6 9.6
4111406 | Tbrise_XP_bot 9.7 13.9 9.7 9.84 13.8 9.84 9.52 13.4 9.52 9.52
4111407 | Tbrise_YN_bot 9.92 14.4 9.92 11.1 15.7 11.1 9.23 13.2 9.23 9.23
4111408 | Tbrise_YP_bot 9.63 14.8 9.63 10.2 15.3 10.2 9.36 14.3 9.36 9.36
4111501 | Thbfall_XN_top 10.1 9.51 9.51 10 9.24 9.24 9.86 9.16 9.16 9.16
4111502 | Tbfall_XP_top 10.3 9.19 9.19 9.96 8.8 8.8 9.67 8.49 8.49 8.49
4111503 | Tbfall_YN_top 10.2 9.33 9.33 10.5 9.41 9.41 9.35 8.35 8.35 8.35
4111504 | Tbfall_YP_top 10.3 9.62 9.62 10.5 9.72 9.72 9.43 8.71 8.71 8.71
4111505 | Tbfall_XN_bot 10.1 9.51 9.51 10 9.24 9.24 9.86 9.16 9.16 9.16
4111506 | Tbfall_XP_bot 10.3 9.19 9.19 9.96 8.8 8.8 9.67 8.49 8.49 8.49
4111507 | Tbfall_YN_bot 10.2 9.33 9.33 10.5 9.41 9.41 9.35 8.35 8.35 8.35
4111508 | Tbfall_YP_bot 10.3 9.62 9.62 10.5 9.72 9.72 9.43 8.71 8.71 8.71
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Notes

1) These parameters are trimming related, so a CPK above 1.33 is acceptable. However, as there are
parameters with a CPK below this value, the trimming target for the IMS_PEAK parameters will be
raised at WS which will solve these CPK issues.

CPK Table QCH 120

3.1.c At Cold Temperature (-40C):

E61484.1 E63891.1 E68076.1
Test CPK CPK CPK CPK CPK CPK Lowest

Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes

31625 | Leak_Hi_LIN 70.2 51.1 51.1 73.6 54.4 54.4 65.7 48.3 48.3 48.3

31627 | Leak_LIN 1300 1300 1300 1180 1180 1180 358 357 357 357
1100521 | R_XN_top_XP_bot 23.7 26.4 23.7 26.4 28.6 26.4 8.55 11 8.55 8.55
1100522 | R_XP_top_XN_bot 25.7 26 25.7 28.9 28.4 28.4 9.25 10.8 9.25 9.25
1100523 | R_YN_top_YP_bot 26.7 26.6 26.6 29.8 28.6 28.6 9.44 10.8 9.44 9.44
1100524 | R_YP_top_YN_bot 24.4 27 24.4 27.5 29.5 27.5 9.24 11.8 9.24 9.24
1101201 | |_bus_on_dom 8.76 11.9 8.76 8.35 11.9 8.35 8.05 11.9 8.05 8.05
1101301 | I_bus_off_dom 156 40.4 40.4 199 49.4 49.4 150 36.8 36.8 36.8
1101401 | I_bus_off_rec 68.2 50 50 72.3 53.7 53.7 67.6 50.3 50.3 50
1101501 | I_bus_lim 6.94 11.9 6.94 6.54 11.8 6.54 6.26 11.9 6.26 6.26
1101601 | R_slave 13.2 21.4 13.2 15.9 22 15.9 14.7 19.6 14.7 13.2
1101701 | V_bus_on_dom 316 908 316 217 622 217 56.8 159 56.8 56.8
1101801 | V_bus_off rec 177 118 118 191 129 129 64.1 44.4 44.4 44.4
1101901 | V_bus_hyst 44.9 62.6 44.9 44.4 61.8 44.4 41.9 58.4 41.9 41.9
1101902 | V_bus_rec_dom 31.8 114 31.8 30 107 30 27.5 98.4 27.5 27.5
1101903 | V_bus_dom_rec 102 37.8 37.8 102 37.8 37.8 98.3 36.5 36.5 36.5
1102701 | Ibat 23 87.7 23 27.3 109 27.3 28.1 113 28.1 23
1102901 | Vdd_min 12.1 10.2 10.2 10.8 9.27 9.27 13.3 11.6 11.6 9.27
1103001 | Vdd_at_20mA 11.3 11.2 11.2 10 10 10 12.4 12.6 12.4 10
1103002 | Vdd_at_30mA 10.9 11.6 10.9 9.65 10.4 9.65 11.9 12.9 11.9 9.65
1103003 | Vdd_at_40mA 10.5 12 10.5 9.34 10.7 9.34 11.5 13.4 11.5 9.34
1103007 | Vdd_sink_1mA 12.2 10.2 10.2 10.9 9.22 9.22 13.4 114 11.4 9.22
1103101 | VDD_POR_min 9.1 4.21 4.21 8.5 4.43 4.43 9.77 4.14 4.14 4.14
1103201 | Idd_lim 199 503 199 164 415 164 204 515 204 164
1103301 | Rt_top_HW?2 4.44 8.16 4.44 4.28 7.3 4.28 3.7 6.05 3.7 3.7
1103302 | Rt_top_SWI 3.99 8.99 3.99 4.34 9.1 4.34 3.98 8.2 3.98 3.98
1103303 | Rt_top_HW2_d 4.66 7.23 4.66 4.53 6.54 4.53 3.84 5.3 3.84 3.84
1103304 | Rt_top_SWI_d 3.86 7.14 3.86 4.22 7.29 4.22 3.92 6.64 3.92 3.86
1103403 | Rt_bot_HW2_up 2.7 5.46 2.7 2.97 5.75 2.97 2.76 5.29 2.76 2.7
1103404 | Rt_bot_HW2_down 2.75 4.46 2.75 3.02 4.72 3.02 2.81 4.33 2.81 2.75
1103501 | I_lim_SWI_gnd 12.7 12.2 12.2 12.5 13.7 12.5 10.6 12.1 10.6 10.6
1103502 | I_lim_HW2_gnd 12.4 12.4 12.4 12 13.4 12 10.4 12.1 10.4 10.4
1103503 | I_lim_HW2_VBB 8.19 9.79 8.19 7.73 10.2 7.73 7.57 10.6 7.57 7.57
1103601 | Vlow_HWO 19.8 8.67 8.67 20.8 9.33 9.33 20.2 9.76 9.76 8.67
1103602 | Vhigh_ HWO 20.1 8.87 8.87 20.4 9.26 9.26 18.3 8.85 8.85 8.85
1103701 | Vhyst_HWO 6.94 9.13 6.94 6.92 9.4 6.92 6.69 9.33 6.69 6.69
1103702 | Viow_HW1 6.52 8.48 6.52 6.9 9.2 6.9 6.72 9.12 6.72 6.52
1103801 | Vhigh_HW1 19.7 22.2 19.7 20.2 22.9 20.2 20.6 22.8 20.6 19.7
1103802 | Vhyst_HW1 18.5 20.7 18.5 20.7 23.1 20.7 21.7 23.9 21.7 18.5
1110201 | Fosc 2.48 2.39 2.39 2.58 2.79 2.58 2.26 2.41 2.26 2.26
1110301 | LIN_trx_pdr 26.8 45.8 26.8 30 48.6 30 25 41.5 25 25
1110401 | LIN_trx_pdf 25.6 43.7 25.6 27.9 45.2 27.9 26.1 43.3 26.1 25.6
1110501 | LIN_trx_sym 27.7 27.8 27.7 27.5 27.5 27.5 28.7 28.7 28.7 27.5
1110601 | LIN_D1_L1 5.71 11.8 5.71 5.23 11.2 5.23 5.28 11.2 5.28 5.23
1110801 | LIN_D2_L1 4.41 3.5 3.5 4.29 3.15 3.15 4.69 3.35 3.35 3.15
1110602 | LIN_D1_L2 5.74 11.8 5.74 5.26 11.2 5.26 5.31 11.2 5.31 5.26
1110802 | LIN_D2_L2 3.94 3.06 3.06 3.77 2.7 2.7 3.71 2.55 2.55 2.55
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Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
1110603 | LIN_D1_L3 5.76 11.7 5.76 5.25 11 5.25 5.32 111 5.32 5.25
1110803 | LIN_D2_L3 4.63 3.34 3.34 4.51 3 3 4.9 3.19 3.19 3
1110901 | T_HW?2_top 2.39 2.48 2.39 2.76 2.56 2.56 2.4 2.25 2.25 2.25
1110902 | T_HW2_bot 2.38 2.48 2.38 2.76 2.55 2.55 2.39 2.24 2.24 2.24
1110903 | T_SWI_top 2.38 2.48 2.38 2.76 2.55 2.55 2.4 2.25 2.25 2.25
1111001 | T_on_HW2_top 2.34 2.54 2.34 2.71 2.62 2.62 2.35 2.31 2.31 2.31
1111002 | T_on_HW?2_bot 2.35 2.53 2.35 2.72 2.61 2.61 2.36 2.29 2.29 2.29
1111003 | T_on_SWI_top 2.34 2.54 2.34 2.71 2.62 2.62 2.36 2.31 2.31 2.31
2100101 | Ims_peak_XP_100mA 4.78 5.53 4.78 4.11 6.42 4.11 3.01 5.77 3.01 3.01
2100102 | Ims_peak_XP_200mA 4.71 5.63 4.71 4.04 6.57 4.04 2.83 5.74 2.83 2.83
2100103 | Ims_peak_XP_400mA 4.07 6.2 4.07 3.4 7.18 3.4 2.59 6.78 2.59 2.59
2100104 | Ims_peak_XP_800mA 4.12 6.25 4.12 3.45 7.29 3.45 2.68 6.89 2.68 2.68
2100105 | Ims_peak_XP_1100mA 4.17 6.5 4.17 3.5 7.54 3.5 2.71 7.05 2.71 2.71
2100107 | Ims_peak XN_100mA 4.42 6.2 4.42 3.41 6.68 3.41 2.16 5.28 2.16 2.16
2100108 | Ims_peak XN_200mA 4.25 6.37 4.25 3.28 6.9 3.28 2.02 5.41 2.02 2.02
2100109 | Ims_peak_XN_400mA 3.93 6.94 3.93 2.93 7.38 2.93 1.88 5.98 1.88 1.88
2100110 | Ims_peak XN_800mA 3.71 7.13 3.71 2.72 7.54 2.72 1.82 6.28 1.82 1.82
2100111 | Ims_peak XN_1100mA 3.66 7.7 3.66 2.59 7.88 2.59 1.75 6.59 1.75 1.75
2100113 | Ims_peak_YP_100mA 4.51 6.29 4.51 3.53 6.82 3.53 2.46 5.85 2.46 2.46
2100114 | Ims_peak_YP_200mA 4.48 6.46 4.48 3.46 6.94 3.46 2.3 5.77 2.3 2.3
2100115 | Ims_peak_YP_400mA 4.29 6.66 4.29 3.34 7.24 3.34 2.35 6.26 2.35 2.35
2100116 | Ims_peak_YP_800mA 4.36 6.58 4.36 3.41 7.16 3.41 2.47 6.21 2.47 2.47
2100117 | Ims_peak_YP_1100mA 4.24 7.17 4.24 3.21 7.49 3.21 2.38 6.65 2.38 2.38
2100119 | Ims_peak_YN_100mA 5.03 5.86 5.03 4.28 6.7 4.28 2.57 4.99 2.57 2.57
2100120 | Ims_peak_YN_200mA 4.96 5.69 4.96 4.23 6.52 4.23 2.42 4.75 2.42 2.42
2100121 | Ims_peak_YN_400mA 4.68 6.08 4.68 3.93 6.92 3.93 2.37 5.16 2.37 2.37
2100122 | Ims_peak_YN_800mA 5.19 5.66 5.19 4.4 6.45 4.4 2.78 4.93 2.78 2.78
2100123 | Ims_peak_YN_1100mA 5.1 5.88 5.1 4.33 6.65 4.33 2.74 5.05 2.74 2.74
2100401 | Ims_rel_100mA 5.8 3.65 3.65 6.59 3.91 3.91 5.06 2.97 2.97 2.97
2100402 | Ims_rel_200mA 5.78 3.17 3.17 6.44 3.28 3.28 4.81 2.48 2.48 2.48
2100403 | Ims_rel_400mA 5.69 2.89 2.89 6.12 2.89 2.89 4.47 2.12 2.12 2.12
2100404 | Ims_rel_800mA 6.96 1.81 1.81 7.17 1.68 1.68 4.81 1.17 1.17 1.17 | Notel
2100405 | Ims_rel_1100mA 7.99 1.9 1.9 8.61 1.82 1.82 5.14 1.14 1.14 1.14 | Note 1l
2100521 | R_XN_top_XP_bot 23.9 25.8 239 27.1 28.4 27.1 8.12 10.2 8.12 8.12
2100522 | R_XP_top_XN_bot 25.7 25.4 25.4 29.3 28.1 28.1 8.7 10 8.7 8.7
2100523 | R_YN_top_YP_bot 27.5 25.8 25.8 30.9 28.1 28.1 8.99 9.86 8.99 8.99
2100524 | R_YP_top_YN_bot 24.6 25.9 24.6 27.9 28.6 27.9 9.01 11.1 9.01 9.01
2101201 | |_bus_on_dom 10.9 9.53 9.53 10.6 9.77 9.77 10 9.64 9.64 9.53
2101301 | I_bus_off_dom 30.5 40.5 30.5 40.1 49.3 40.1 31.1 37.5 31.1 30.5
2101401 | I_bus_off rec 66.9 48.7 48.7 71.7 53 53 66.1 48.8 48.8 48.7
2101501 | I_bus_lim 9.07 9.26 9.07 8.71 9.46 8.71 8.24 9.35 8.24 8.24
2101601 | R_slave 13.9 22.2 13.9 17.6 24 17.6 14.8 19.4 14.8 13.9
2101701 | V_bus_on_dom 314 2700 314 219 1880 219 53 447 53 53
2101801 | V_bus_off rec 690 166 166 765 185 185 228 55.8 55.8 55.8
2101901 | V_bus_hyst 41.8 58.5 41.8 43.2 60.2 43.2 43 60 43 41.8
2101902 | V_bus_rec_dom 105 372 105 94.9 335 94.9 75.8 268 75.8 75.8
2101903 | V_bus_dom_rec 117 43 43 120 43.9 43.9 118 43.5 43.5 43
2102701 | Ibat 26.2 68.6 26.2 31.2 85.4 31.2 27.1 74.6 27.1 26.2
2102901 | Vdd_max 12.1 10.3 10.3 10.8 9.25 9.25 13.2 11.5 11.5 9.25
2103001 | Vdd_at_20mA 11.3 11.3 11.3 9.93 10.1 9.93 12.3 12.7 12.3 9.93
2103002 | Vdd_at_30mA 10.8 11.8 10.8 9.51 10.5 9.51 11.9 13.2 11.9 9.51
2103003 | Vdd_at_40mA 10.4 12.2 10.4 9.2 10.9 9.2 11.3 13.6 11.3 9.2
2103007 | Vdd_sink_1mA 12.2 10.2 10.2 10.9 9.18 9.18 13.4 11.5 11.5 9.18
2103201 | Idd_lim 3.62 4.05 3.62 3.69 4.6 3.69 3.78 4.47 3.78 3.62
2103301 | Rt_top_HW2 10.7 12.3 10.7 10.4 11.1 10.4 8.74 8.93 8.74 8.74
2103302 | Rt_top_SWI 10.2 12.8 10.2 10.5 12.2 10.5 9.7 11 9.7 9.7
2103303 | Rt_top_HW2_d 10.7 11.7 10.7 10.7 10.8 10.7 9 8.7 8.7 8.7
2103304 | Rt_top_SWI_d 9.95 11.7 9.95 10.4 11.4 10.4 9.34 9.94 9.34 9.34
2103403 | Rt_bot HW2_up 6.83 7.96 6.83 7.32 8.04 7.32 6.93 7.4 6.93 6.83
2103404 | Rt_bot_HW2_down 6.84 7.26 6.84 7.32 7.33 7.32 6.98 6.77 6.77 6.77
2103501 | I_lim_SWI_gnd 25.1 43.2 25.1 25.2 44.9 25.2 24.5 44 24.5 24.5
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Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
2103502 | I_lim_HW2_gnd 26.6 34.7 26.6 24.8 33.8 24.8 21.2 29.4 21.2 21.2
2103503 | I_lim_HW2_VBB 15.9 7.33 7.33 14.3 7.39 7.39 14.1 7.74 7.74 7.33
2103601 | Vlow_HWO 20.2 8.83 8.83 21 9.41 9.41 20 9.61 9.61 8.83
2103602 | Viow_HW1 19.9 8.79 8.79 20.7 9.36 9.36 18.4 8.86 8.86 8.79
2103701 | Vhigh_HWO 6.99 9.22 6.99 6.87 9.37 6.87 6.64 9.28 6.64 6.64
2103702 | Vhigh_HW1 6.51 8.49 6.51 6.95 9.3 6.95 6.73 9.18 6.73 6.51
2103801 | Vhyst HWO 19.9 22.5 19.9 20.2 22.9 20.2 20.3 22.6 20.3 19.9
2103802 | Vhyst_ HW1 19.1 21.4 19.1 20.9 23.4 20.9 21.5 23.7 21.5 19.1
2110201 | Fosc 2.49 2.38 2.38 2.59 2.78 2.59 2.28 2.41 2.28 2.28
2110301 | LIN_trx_pdr LIN 2.35 3.87 2.35 1.7 2.54 1.7 2.82 4.43 2.82 1.7
2110401 | LIN_trx_pdf LIN 23.2 38 23.2 24.5 38.3 24.5 24.9 38.4 24.9 23.2
2110501 | LIN_trx_sym LIN 2.13 2.12 2.12 1.37 1.46 1.37 2.5 2.44 2.44 1.37 | Note2
2110601 | LIN_D1_L1lin 2.44 5.96 2.44 2.12 5.66 2.12 2.81 6.96 2.81 2.12
2110602 | LIN_D1_L2lin 8.93 18.4 8.93 7.72 16.5 7.72 7.08 15 7.08 7.08
2110603 | LIN_D1_L3lin 9.6 19.5 9.6 8.59 18.1 8.59 8.66 18.1 8.66 8.59
2110801 | LIN_D2_L1lin 6.25 6.21 6.21 5.92 5.47 5.47 6.33 5.8 5.8 5.47
2110802 | LIN_D2_L2 lin 5.95 5.65 5.65 5.67 4.99 4.99 6.06 5.29 5.29 4.99
2110803 | LIN_D2_L3lin 6.51 5.87 5.87 6.17 5.14 5.14 6.57 5.44 5.44 5.14
2110901 | T_HW?2_top 2.39 2.48 2.39 2.76 2.56 2.56 2.39 2.25 2.25 2.25
2110902 | T_HW?2_bot 2.39 2.49 2.39 2.76 2.56 2.56 2.4 2.25 2.25 2.25
2110903 | T_SWI_top 2.39 2.49 2.39 2.76 2.56 2.56 2.4 2.25 2.25 2.25
2111001 | T_on_HW2_top 2.39 2.5 2.39 2.77 2.58 2.58 2.4 2.26 2.26 2.26
2111002 | T_on_HW2_bot 2.4 2.49 2.4 2.78 2.57 2.57 2.42 2.26 2.26 2.26
2111003 | T_on_SWI_top 2.4 2.5 2.4 2.77 2.58 2.58 2.41 2.26 2.26 2.26
3102501 | UV2 15 13.3 13.3 13.5 12 12 16.2 14.5 14.5 12
3102502 | UV1_thr 0 2.96 3.54 2.96 2.95 3.52 2.95 2.77 3.41 2.77 2.77
3102503 | UV1_thr 1 3 3.64 3 2.91 3.54 2.91 2.79 3.48 2.79 2.79
3102504 | UV1_thr_2 2.99 3.52 2.99 2.96 3.5 2.96 2.79 3.38 2.79 2.79
3102505 | UV1_thr_3 2.99 3.57 2.99 2.9 3.48 2.9 2.74 3.38 2.74 2.74
3102506 | UV1_thr_ 4 3.02 3.59 3.02 2.92 3.48 2.92 2.79 3.41 2.79 2.79
3102507 | UV1_thr 5 2.96 3.58 2.96 2.91 3.52 291 2.77 3.44 2.77 2.77
3102508 | UV1_thr_6 2.96 3.56 2.96 2.87 3.47 2.87 2.76 3.4 2.76 2.76
3102509 | UV1_thr_ 7 2.96 3.61 2.96 2.91 3.55 2.91 2.75 3.45 2.75 2.75
3102510 | UV3_thr 0 11.9 11.1 11.1 11.4 10.6 10.6 12.7 11.8 11.8 10.6
3102511 | UV3_thr_1 12 11.2 11.2 11.4 10.7 10.7 12.7 11.9 11.9 10.7
3102512 | UV3_thr_2 12.4 11.4 11.4 11.8 10.8 10.8 12.9 11.9 11.9 10.8
3102513 | UV3_thr_3 12.2 11.3 11.3 12 11.1 11.1 12.9 12 12 11.1
3102514 | UV3_thr 4 12.5 11.5 11.5 11.7 10.7 10.7 13.2 12.1 12.1 10.7
3102515 | UV3_thr_ 5 12.3 11.3 11.3 12.2 11.2 11.2 13.7 12.6 12.6 11.2
3102516 | UV3_thr_6 12.5 11.4 11.4 12.2 11.2 11.2 14.3 13 13 11.2
3102517 | UV3_thr 7 12.3 11.3 11.3 12.4 11.4 11.4 13.5 12.4 12.4 11.3
4102001 | Twar_Vref 26 22.6 22.6 22.6 19.8 19.8 33 29.1 29.1 19.8
4102101 | Tsd_Vref 26 22.8 22.8 22.7 20.1 20.1 32.9 29.3 29.3 20.1
4102201 | Tlow_Vref 20 17.1 17.1 20 17.2 17.2 30.5 26.5 26.5 17.1
4102801 | Ibat_slp_18V 5.45 7.12 5.45 5.1 7.75 5.1 6.12 9.2 6.12 5.1
4102802 | Ibat_slp_5_5V 4.78 7.8 4.78 4.71 8.86 4.71 5.49 10.2 5.49 4.71
4102901 | Vdd_nom 12.1 10.2 10.2 10.7 9.24 9.24 13.2 11.5 11.5 9.24
4111401 | Tbrise_XN_top 5.38 7.54 5.38 5.19 7.18 5.19 4.63 6.3 4.63 4.63
4111402 | Thrise_XP_top 5.28 6.25 5.28 4.89 5.73 4.89 4.8 5.47 4.8 4.8
4111403 | Thbrise_YN_top 4.8 5.84 4.8 4.95 5.89 4.95 4.25 4.83 4.25 4.25
4111404 | Tbrise_YP_top 5.03 6.96 5.03 4.94 6.75 4.94 4.32 5.71 4.32 4.32
4111405 | Tbrise_XN_bot 5.38 7.54 5.38 5.19 7.18 5.19 4.63 6.3 4.63 4.63
4111406 | Tbrise_XP_bot 5.28 6.25 5.28 4.89 5.73 4.89 4.8 5.47 4.8 4.8
4111407 | Thbrise_YN_bot 4.8 5.84 4.8 4.95 5.89 4.95 4.25 4.83 4.25 4.25
4111408 | Thbrise_YP_bot 5.03 6.96 5.03 4.94 6.75 4.94 4.32 5.71 4.32 4.32
4111501 | Tbfall_XN_top 4.88 7.8 4.88 4.67 7.47 4.67 4.46 6.87 4.46 4.46
4111502 | Tbfall_XP_top 4.78 7.04 4.78 4.48 6.64 4.48 4.3 6.06 4.3 4.3
4111503 | Tbfall_YN_top 4.63 6.83 4.63 4.59 6.75 4.59 4.18 5.84 4.18 4.18
4111504 | Tbfall_YP_top 4.98 7.75 4.98 4.9 7.71 4.9 4.28 6.46 4.28 4.28
4111505 | Tbfall_XN_bot 4.88 7.8 4.88 4.67 7.47 4.67 4.46 6.87 4.46 4.46
4111506 | Tbfall_XP_bot 4.78 7.04 4.78 4.48 6.64 4.48 4.3 6.06 4.3 4.3
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E61484.1 E63891.1 E68076.1
Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
4111507 | Tbfall_YN_bot 4.63 6.83 4.63 4.59 6.75 4.59 4.18 5.84 4.18 4.18
4111508 | Tbfall_YP_bot 4.98 7.75 4.98 4.9 7.71 4.9 4.28 6.46 4.28 4.28
Note 1

This is a known CPK issue for the Gresham material. There seems to be a mismatch between bench data

and data on tester, where bench results are much better. A test program update is on the way that will
resolve these CPK issues.

Note 2

The low CPK figure seen for this test is a result of a set-up related issue, resulting in a double distribution on
test site 0. For further analysis see section 3.1.e.

CPK Table QCC
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3.1.d At Ambient Temperature (25C):
Qual Lot 1 Qual Lot 2 Qual Lot 3
Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
31625 | Leak_Hi_LIN 80.1 56 56 83.6 59.3 59.3 76.1 53.7 53.7 53.7
31627 | Leak_LIN 3180 3170 3170 3320 3310 3310 360 359 359 359
1100521 | R_XN_top_XP_bot 30.7 23.1 23.1 30.4 22.2 22.2 30.8 22.8 22.8 22.2
1100522 | R_XP_top_XN_bot 333 23.4 23.4 34.5 235 235 33.3 23 23 23
1100523 | R_YN_top_YP_bot 34.4 23.7 23.7 34.1 22.8 22.8 34.9 23.6 23.6 22.8
1100524 | R_YP_top_YN_bot 31.8 23.8 23.8 31.3 22.7 22.7 29.3 21.5 21.5 21.5
1101201 | I_bus_on_dom 10.7 13.1 10.7 9.5 12.2 9.5 10 13.1 10 9.5
1101301 | I_bus_off dom 152 45 45 186 53.1 53.1 171 48.8 48.8 45
1101401 | I_bus_off rec 74.1 52.3 52.3 81 58 58 76.6 54.6 54.6 52.3
1101501 | I_bus_lim 9.3 12.8 9.3 8.72 12.6 8.72 8.3 12.3 8.3 8.3
1101601 | R_slave 11.6 28 11.6 14.6 30.6 14.6 13.3 27.9 13.3 11.6
1101701 | V_bus_on_dom 244 941 244 141 545 141 116 448 116 116
1101801 | V_bus_off_rec 336 174 174 384 202 202 228 119 119 119
1101901 | V_bus_hyst 42.4 59.2 42.4 40.9 57.1 40.9 41.7 58.5 41.7 40.9
1101902 | V_bus_rec_dom 31.9 114 31.9 31.1 111 31.1 29.9 107 29.9 29.9
1101903 | V_bus_dom_rec 107 39.6 39.6 106 39.4 39.4 101 37.7 37.7 37.7
1102701 | lbat 26.3 88.2 26.3 31.6 111 31.6 33.8 118 33.8 26.3
1102901 | Vdd_min 12.4 10.4 10.4 10.4 8.85 8.85 13.3 11.4 11.4 8.85
1103001 | Vdd_at_20mA 11.5 11.6 11.5 9.58 9.73 9.58 12.4 12.6 12.4 9.58
1103002 | Vdd_at_30mA 11.1 12.1 11.1 9.19 10.1 9.19 11.8 13 11.8 9.19
1103003 | Vdd_at_40mA 10.6 12.5 10.6 8.83 10.5 8.83 11.3 13.4 11.3 8.83
1103007 | Vdd_sink_1mA 12.6 10.4 10.4 10.5 8.76 8.76 13.5 11.3 11.3 8.76
1103101 | VDD_POR_min 7.29 6.3 6.3 6.49 6.19 6.19 7.73 6.49 6.49 6.19
1103201 | Idd_lim 328 828 328 380 960 380 294 743 294 294
1103301 | Rt_top_HW2 5.8 10.6 5.8 5.72 9.82 5.72 4.85 7.99 4.85 4.85
1103302 | Rt_top_SWI 5.48 11.7 5.48 5.59 11.1 5.59 5.13 10.1 5.13 5.13
1103303 | Rt_top_HW2_d 6.08 9.26 6.08 6.09 8.76 6.09 5.1 6.99 5.1 5.1
1103304 | Rt_top_SWI_d 5.22 9.05 5.22 5.44 8.82 5.44 5.05 8.08 5.05 5.05
1103403 | Rt_bot_HW2_up 3.36 6.59 3.36 3.64 6.82 3.64 3.59 6.69 3.59 3.36
1103404 | Rt_bot_HW2_down 3.4 5.32 3.4 3.7 5.57 3.7 3.66 5.44 3.66 3.4
1103501 | I_lim_SWI_gnd 14.5 13.2 13.2 13.2 13.5 13.2 11.4 12 11.4 11.4
1103502 | I_lim_HW?2_gnd 14.1 13.4 13.4 12.5 13.1 12.5 11.2 12.2 11.2 11.2
1103503 | I_lim_HW2_VBB 9.07 11.2 9.07 6.63 8.95 6.63 7.89 11.2 7.89 6.63
1103601 | Viow_HWO 20.2 8.33 8.33 21.2 9.01 9.01 19.8 8.79 8.79 8.33
1103602 | Vhigh_ HWO 20 8.31 8.31 20.3 8.67 8.67 18 8 8 8
1103701 | Vhyst_HWO 6.83 9.77 6.83 6.51 9.62 6.51 6.37 9.77 6.37 6.37
1103702 | Vlow_HW1 6.22 8.85 6.22 6.63 9.66 6.63 6.55 9.77 6.55 6.22
1103801 | Vhigh_HW1 19.8 23.6 19.8 20.5 24.5 20.5 19.8 23.6 19.8 19.8
1103802 | Vhyst_HW1 19.2 22.7 19.2 21.8 25.8 21.8 215 25.3 21.5 19.2
1110201 | Fosc 2.88 3.11 2.88 2.97 3.44 2.97 2.78 3.17 2.78 2.78
1110301 | LIN_trx_pdr 28.6 52.8 28.6 31.1 54.9 31.1 21.4 39.2 21.4 21.4
1110401 | LIN_trx_pdf 26.9 50.1 26.9 30 53.3 30 22.9 42.5 22.9 22.9
1110501 | LIN_trx_sym 28.6 28.9 28.6 28.7 29 28.7 32.1 32.5 32.1 28.6
1110601 | LIN_D1_L1 8.04 16.7 8.04 7.75 16.6 7.75 7.98 17 7.98 7.75
1110801 | LIN_D2_L1 5.04 5.58 5.04 5.06 5.28 5.06 5.54 5.84 5.54 5.04
1110602 | LIN_D1_L2 8.09 16.6 8.09 7.78 16.5 7.78 8.07 17.1 8.07 7.78
1110802 | LIN_D2_L2 5.59 6.1 5.59 5.53 5.7 5.53 53 5.57 53 53
1110603 | LIN_D1_L3 8.17 16.6 8.17 7.85 16.5 7.85 8.12 17 8.12 7.85
1110803 | LIN_D2_L3 5.32 5.34 5.32 5.33 5.03 5.03 5.95 5.68 5.68 5.03
1110901 | T_HW2_top 3.08 2.83 2.83 3.39 2.91 2.91 3.12 2.73 2.73 2.73
1110902 | T_HW2_bot 3.07 2.84 2.84 3.38 2.9 2.9 3.12 2.73 2.73 2.73
1110903 | T_SWI_top 3.07 2.83 2.83 3.38 2.91 2.91 3.12 2.72 2.72 2.72
1111001 | T_on_HW2_top 3.03 2.91 2.91 3.33 2.99 2.99 3.07 2.8 2.8 2.8
1111002 | T_on_HW2_bot 3.04 2.89 2.89 3.34 2.97 2.97 3.08 2.78 2.78 2.78
1111003 | T_on_SWI_top 3.02 2.91 2.91 3.32 2.99 2.99 3.07 2.8 2.8 2.8
2100101 | Ims_peak_XP_100mA 4.47 2.94 2.94 3.75 3.7 3.7 2.48 3.03 2.48 2.48 | Note 1
2100102 | Ims_peak_XP_200mA 4.3 3.01 3.01 3.66 3.85 3.66 2.42 3.13 2.42 2.42 | Notel
2100103 | Ims_peak_XP_400mA 3.65 3.61 3.61 3.02 4.48 3.02 2.12 3.79 2.12 2.12 | Notel
2100104 | Ims_peak_XP_800mA 3.7 3.61 3.61 3.01 4.44 3.01 2.22 3.82 2.22 2.22 | Notel
2100105 | Ims_peak_XP_1100mA 3.69 3.94 3.69 2.95 471 2.95 2.18 4.04 2.18 2.18 | Note 1






ON Semiconductor® |

Page 14/ 18
Qual Lot 1 Qual Lot 2 Qual Lot 3
Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
2100107 | Ims_peak_XN_100mA 3.98 3.63 3.63 2.93 4.07 2.93 1.73 2.97 1.73 1.73 | Notel
2100108 | Ims_peak_XN_200mA 3.76 3.88 3.76 2.73 4.3 2.73 1.6 3.11 1.6 1.6 | Notel
2100109 | Ims_peak_XN_400mA 3.33 4.3 3.33 2.36 4.73 2.36 1.45 3.5 1.45 1.45 | Note 1
2100110 | Ims_peak_XN_800mA 3.12 4.47 3.12 2.18 4.91 2.18 1.38 3.69 1.38 1.38 | Notel
2100111 | Ims_peak_XN_1100mA 2.82 5.11 2.82 1.86 5.38 1.86 1.18 4.07 1.18 1.18 | Notel
2100113 | Ims_peak_YP_100mA 3.86 3.53 3.53 2.94 4.07 2.94 1.93 3.3 1.93 1.93 | Notel
2100114 | Ims_peak_YP_200mA 3.72 3.7 3.7 2.81 4.23 2.81 1.84 3.39 1.84 1.84 | Note 1
2100115 | Ims_peak_YP_400mA 3.57 3.99 3.57 2.67 4.52 2.67 1.77 3.62 1.77 1.77 | Note 1l
2100116 | Ims_peak_YP_800mA 3.67 3.98 3.67 2.7 4.43 2.7 1.88 3.63 1.88 1.88 | Note 1
2100117 | Ims_peak_YP_1100mA 3.28 4.69 3.28 2.29 4.98 2.29 1.62 4.13 1.62 1.62 | Notel
2100119 | Ims_peak_YN_100mA 4.37 2.95 2.95 3.68 3.68 3.68 2.1 2.65 2.1 2.1 | Notel
2100120 | Ims_peak_YN_200mA 4.35 2.96 2.96 3.57 3.59 3.57 2.02 2.57 2.02 2.02 | Notel
2100121 | Ims_peak_YN_400mA 3.98 3.27 3.27 3.27 3.95 3.27 1.89 2.8 1.89 1.89 | Notel
2100122 | Ims_peak_YN_800mA 4.48 2.87 2.87 3.74 3.56 3.56 2.25 2.57 2.25 2.25 | Notel
2100123 | Ims_peak_YN_1100mA 4.47 3.37 3.37 3.59 3.94 3.59 2.18 2.82 2.18 2.18 | Note 1
2100401 | Ims_rel_100mA 7.68 4.64 4.64 7.83 4.51 4.51 6.55 3.81 3.81 3.81
2100402 | Ims_rel_200mA 6.88 3.7 3.7 7.48 3.79 3.79 5.91 3.06 3.06 3.06
2100403 | Ims_rel_400mA 6.32 3.23 3.23 6.78 3.23 3.23 5.01 2.49 2.49 2.49
2100404 | Ims_rel_800mA 7.6 2.18 2.18 8.43 2.21 2.21 5.08 1.44 1.44 1.44 | Note 2
2100405 | Ims_rel_1100mA 8.46 2.09 2.09 9.74 2.21 2.21 5.39 1.3 1.3 1.3 | Note2
2100521 | R_XN_top_XP_bot 30.7 22.5 22.5 30.7 21.9 21.9 31.8 23.1 23.1 21.9
2100522 | R_XP_top_XN_bot 33.1 22.9 22.9 34.7 23.2 23.2 34.3 23.3 23.3 22.9
2100523 | R_YN_top_YP_bot 34.7 22.8 22.8 34.7 22.1 22.1 36.1 23.3 23.3 22.1
2100524 | R_YP_top_YN_bot 32 22.9 22.9 31.9 22.1 22.1 30.4 21.6 21.6 21.6
2101201 | I_bus_on_dom 11.6 9.61 9.61 9.17 7.88 7.88 14 12.1 12.1 7.88
2101301 | I_bus_off _dom 27.4 45.4 27.4 34.2 52.7 34.2 31.3 48.2 31.3 27.4
2101401 | I_bus_off rec 76 53.4 53.4 77.3 55 55 73 51.7 51.7 51.7
2101501 | I_bus_lim 12 9.75 9.75 11.3 9.72 9.72 10.6 9.34 9.34 9.34
2101601 | R_slave 13 31 13 15.5 32 15.5 14.9 31 14.9 13
2101701 | V_bus_on_dom 219 2350 219 132 1420 132 160 1720 160 132
2101801 | V_bus_off_rec 1000 206 206 1220 254 254 738 153 153 153
2101901 | V_bus_hyst 42.4 59.5 42.4 41.6 58.3 41.6 41.7 58.3 41.7 41.6
2101902 | V_bus_rec_dom 138 488 138 116 409 116 102 360 102 102
2101903 | V_bus_dom_rec 119 43.8 43.8 117 43 43 118 43.1 43.1 43
2102701 | Ibat 32 73.1 32 38.5 91.8 38.5 35.6 85.3 35.6 32
2102901 | Vdd_max 12.4 10.4 10.4 10.4 8.83 8.83 13.3 114 11.4 8.83
2103001 | Vdd_at_20mA 11.4 11.6 11.4 9.42 9.73 9.42 12.2 12.6 12.2 9.42
2103002 | Vdd_at_30mA 10.9 12.2 10.9 9.04 10.2 9.04 11.6 13.1 11.6 9.04
2103003 | Vdd_at_40mA 10.3 12.6 10.3 8.63 10.6 8.63 11.1 13.7 11.1 8.63
2103007 | Vdd_sink_1mA 12.5 10.3 10.3 10.4 8.7 8.7 13.5 11.3 11.3 8.7
2103201 | Idd_lim 3.92 4.15 3.92 4.14 4.79 4.14 4.43 4.76 4.43 3.92
2103301 | Rt_top_HW2 13.6 16.3 13.6 14.1 15.8 14.1 11.6 12.7 11.6 11.6
2103302 | Rt_top_SWI 13.5 17.2 13.5 13.1 15.7 13.1 12.4 14.6 12.4 12.4
2103303 | Rt_top_HW2_d 14 15.8 14 14.1 15 14.1 12 12.3 12 12
2103304 | Rt_top_SWI_d 13 15.5 13 12.7 14.2 12.7 12.4 13.5 12.4 12.4
2103403 | Rt_bot HW2_up 8.46 10 8.46 8.78 9.87 8.78 8.63 9.48 8.63 8.46
2103404 | Rt_bot_HW2_down 8.43 9.1 8.43 8.77 8.96 8.77 8.72 8.69 8.69 8.43
2103501 | I_lim_SWI_gnd 14.6 24.4 14.6 32.8 56.6 32.8 25.5 44.6 25.5 14.6
2103502 | I_lim_HW2_gnd 35.6 45.9 35.6 29.6 39.4 29.6 24.6 33 24.6 24.6
2103503 | I_lim_HW2_VBB 17.4 8.17 8.17 11.8 6.11 6.11 14.4 7.85 7.85 6.11
2103601 | Vlow_HWO 20.2 8.32 8.32 21.2 8.96 8.96 20.7 9.2 9.2 8.32
2103602 | Vlow_HW1 19.7 8.18 8.18 20.4 8.7 8.7 18 7.99 7.99 7.99
2103701 | Vhigh_HWO 6.7 9.6 6.7 6.58 9.76 6.58 6.49 9.99 6.49 6.49
2103702 | Vhigh_HW1 6.14 8.78 6.14 6.6 9.65 6.6 6.55 9.81 6.55 6.14
2103801 | Vhyst HWO 19.5 23.3 19.5 21 25.1 21 20.3 24.2 20.3 19.5
2103802 | Vhyst HW1 18.9 22.5 18.9 21.7 25.8 21.7 21.7 25.6 21.7 18.9
2110201 | Fosc 2.89 3.11 2.89 2.97 3.44 2.97 2.79 3.17 2.79 2.79
2110301 | LIN_trx_pdrLIN 27.4 51.3 27.4 32 57.2 32 21.6 38 21.6 21.6
2110401 | LIN_trx_pdf LIN 29.8 53.9 29.8 30.4 52.4 30.4 23.6 40.3 23.6 23.6
2110501 | LIN_trx_sym LIN 29.8 28.5 28.5 30.6 29.1 29.1 30 28.8 28.8 28.5
2110601 | LIN_D1_L1lin 13.5 26.5 135 12.7 25.8 12.7 13.4 26.9 13.4 12.7
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Qual Lot 1 Qual Lot 2 Qual Lot 3
Test CPK CPK CPK CPK CPK CPK Lowest
Number Test Name Low High CPK Low High CPK Low High CPK CPK Notes
2110602 | LIN_D1_L2lin 13.6 26.5 13.6 12.9 25.8 12.9 13.5 26.7 13.5 12.9
2110603 | LIN_D1_L3lin 13.7 26.4 13.7 13 25.7 13 13.6 26.7 13.6 13
2110801 | LIN_D2_L1lin 7.76 9.4 7.76 7.63 8.72 7.63 8.32 9.74 8.32 7.63
2110802 | LIN_D2_L2lin 7.43 8.61 7.43 7.37 8.05 7.37 8.03 8.96 8.03 7.37
2110803 | LIN_D2_L3lin 8.17 8.94 8.17 8 8.24 8 8.7 9.21 8.7 8
2110901 | T_HW?2_top 3.08 2.84 2.84 3.38 291 291 3.11 2.73 2.73 2.73
2110902 | T_HW?2_bot 3.08 2.84 2.84 3.38 291 291 3.12 2.73 2.73 2.73
2110903 | T_SWI_top 3.08 2.84 2.84 3.38 291 291 3.12 2.73 2.73 2.73
2111001 | T_on_HW2_top 3.08 2.86 2.86 3.38 2.93 2.93 3.12 2.75 2.75 2.75
2111002 | T_on_HW?2_bot 3.1 2.84 2.84 3.41 291 291 3.14 2.73 2.73 2.73
2111003 | T_on_SWI_top 3.08 2.86 2.86 3.39 2.93 2.93 3.12 2.75 2.75 2.75
3102501 | UV2 16.7 14.5 14.5 13.5 11.8 11.8 17.5 15.3 15.3 11.8
3102502 | UV1_thr 0 4.31 4.99 4.31 4.31 5.04 4.31 4.44 5.25 4.44 4.31
3102503 | UV1_thr_1 4.27 5.04 4.27 4.26 5.05 4.26 4.35 5.21 4.35 4.26
3102504 | UV1_thr_2 4.26 4.89 4.26 4.18 4.86 4.18 4.41 5.18 4.41 4.18
3102505 | UV1_thr_3 4.2 4.89 4.2 4.27 5.01 4.27 4.3 5.12 4.3 4.2
3102506 | UV1_thr_4 4.21 4.92 4.21 4.25 5.01 4.25 4.43 5.25 4.43 4.21
3102507 | UV1_thr 5 4.23 5.01 4.23 4.28 5.1 4.28 4.5 5.42 4.5 4.23
3102508 | UV1_thr_6 4.13 4.89 4.13 4.2 5.01 4.2 4.35 5.23 4.35 4.13
3102509 | UV1_thr_7 4.15 4.97 4.15 4.15 5.02 4.15 4.36 5.32 4.36 4.15
3102510 | UV3_thr 0 13.3 12.1 12.1 11.9 10.9 10.9 13.2 12.1 12.1 10.9
3102511 | UV3_thr_1 13.3 12.2 12.2 11.3 10.4 10.4 13.1 12 12 10.4
3102512 | UV3_thr_2 13.6 12.3 12.3 11.8 10.7 10.7 135 12.2 12.2 10.7
3102513 | UV3_thr_3 14 12.8 12.8 12.1 11.1 11.1 13.4 12.3 12.3 11.1
3102514 | UV3_thr 4 13.2 12 12 12.1 11 11 14.1 12.7 12.7 11
3102515 | UV3_thr_ 5 14 12.8 12.8 12.3 11.2 11.2 13.9 12.6 12.6 11.2
3102516 | UV3_thr_6 14.1 12.9 12.9 12 10.9 10.9 14.2 12.9 12.9 10.9
3102517 | UV3_thr 7 14 12.8 12.8 12 11.1 11.1 14.1 12.8 12.8 11.1
4102001 | Twar_Vref 22.7 19.7 19.7 19.8 17.3 17.3 29.5 25.7 25.7 17.3
4102101 | Tsd_Vref 22.8 20 20 19.8 17.4 17.4 29.1 25.6 25.6 17.4
4102201 | Tlow_Vref 15.4 12.9 12.9 16.7 14.1 14.1 24 20.3 20.3 12.9
4102801 | Ibat_slp_18V 5.81 6.82 5.81 5.66 7.72 5.66 6.33 8.34 6.33 5.66
4102802 | Ibat_slp_5_5V 5.16 7.36 5.16 5.14 8.47 5.14 5.65 9.05 5.65 5.14
4102901 | Vdd_nom 12.4 10.5 10.5 10.4 8.83 8.83 13.4 11.4 11.4 8.83
4111401 | Thbrise_XN_top 8.84 13.2 8.84 8.64 12.9 8.64 8.18 12 8.18 8.18
4111402 | Thbrise_XP_top 8.34 111 8.34 7.63 10.1 7.63 7.83 10.3 7.83 7.63
4111403 | Tbrise_YN_top 7.84 10.7 7.84 8.16 11 8.16 6.99 9.24 6.99 6.99
4111404 | Tbrise_YP_top 8.05 11.8 8.05 8.13 11.9 8.13 7.33 10.5 7.33 7.33
4111405 | Tbrise_XN_bot 8.84 13.2 8.84 8.64 12.9 8.64 8.18 12 8.18 8.18
4111406 | Tbrise_XP_bot 8.34 111 8.34 7.63 10.1 7.63 7.83 10.3 7.83 7.63
4111407 | Tbrise_YN_bot 7.84 10.7 7.84 8.16 11 8.16 6.99 9.24 6.99 6.99
4111408 | Tbrise_YP_bot 8.05 11.8 8.05 8.13 11.9 8.13 7.33 10.5 7.33 7.33
4111501 | Tbfall_XN_top 8.6 7.73 7.73 8.32 7.47 7.47 8.24 7.11 7.11 7.11
4111502 | Thbfall_XP_top 8.56 7.24 7.24 7.84 6.67 6.67 7.83 6.37 6.37 6.37
4111503 | Tbfall_YN_top 8.31 7.1 7.1 8.22 7.02 7.02 7.41 6.07 6.07 6.07
4111504 | Tbfall_YP_top 8.78 7.72 7.72 9.03 8.03 8.03 7.82 6.67 6.67 6.67
4111505 | Tbfall_XN_bot 8.6 7.73 7.73 8.32 7.47 7.47 8.24 7.11 7.11 7.11
4111506 | Tbfall_XP_bot 8.56 7.24 7.24 7.84 6.67 6.67 7.83 6.37 6.37 6.37
4111507 | Thbfall_YN_bot 8.31 7.1 7.1 8.22 7.02 7.02 7.41 6.07 6.07 6.07
4111508 | Tbfall_YP_bot 8.78 7.72 7.72 9.03 8.03 8.03 7.82 6.67 6.67 6.67

Note 1

These parameters are trimming related, so a CPK above 1.33 is acceptable. However, as there are
parameters with a CPK below this value, the trimming target for the IMS_PEAK parameters will be raised at
WS which will solve these CPK issues.
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Note 2

This is a known CPK issue for the Gresham material. There seems to be a mismatch between bench data
and data on tester, where bench results are much better. A test program update is on the way that will
resolve these CPK issues.

CPK Table QCA
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3.1.e Double distribution for LIN_trx tests at cold insertion

As already mentioned, there seems to be an issue with a double distribution being formed. Plotting the
distribution per test site for this parameter at QCC (Figure 11) shows that this issue is only present on test
site 0.

=]

2]

40

20

— = s Sanah e

=]

2]

40

20

(Row Count) + + =

=]

2]

40

20

| k

-2 00E-006 -1 .50E-006 -1 .00E-006 -5.00E-007 0.00E+000 5.00E-007 1 00E-006 1.50E-006  2.00E-006

—

]}
2110501_LIH_trx_symn LIH <> LIN_trx_sym,2110501,8,0... ~

Figure 1: Parameter distribution of LIN_trx_sym, over all three qualification lots, and split per test site with the corresponding test site
number indicated on the right of the figure.

As can be seen in the figure, there is one failure for this test in total. For the lot in question that contains this
failure, there is only one retested device in total. As it happens, this device was retested on test site 1 in the
RETEST data.

In Figure 2, it can be seen that this failing device shifts values dramatically between these two test sites.
First, on test site 0, it was in the distribution that is shifted towards the lower boundary, but in retest, on site 1,
a value inside of the usual distribution (based on FAB2 data) was measured. This confirms that the issue is
set-up related, specifically on site 0.

Conclusion: the second distribution is test setup related, and the CPK figure would be fine if only the usual
distribution was observed. Further monitoring will be done to make sure the second distribution doesn’t occur
anymore.
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gg:.ru:“sn:: R/ CUST INCIDENT # CUST PART # POINT OF FAILURE
O42604AHAST | 0C627 in QFN- PRODUCT PORT FROM FAB2 TO HAST 264
ONRMS O42604BHAST USR (I3T50E) - ALL TESTS HAST 264
042604BHTOL, (PTC stress in SBN S43139) HTOL 1512

Product Information:

ON SEMICONDUCTOR PART #

PRODUCT LINE

BUSINESS UNIT

0C627-600-FTP

APG

PRODUCT DESCRIPTION

TECHNOLOGY

PACKAGE TYPE

LIN STEPPER MOTOR DRIVER

Gresham / GRESHAM I3T50E

QFN 32 5%5%.9

Detailed Unit Information:

UNIT # QTY | MARKING DATE CODE :c:: AsssErl:lEBl.Y Asf(E)r :LY TEST SITE | WAFER FAB wNA::IﬁEL:T
. Asgi i‘gt)A_S S| 1| N706272 | Geantr22 | Au | ATl C?j:;;a g}f:;}}as% GAT44504.1
. AST(I_)EZ?%_ sl 1| N0e22 [ GoantTat | aw | aTP Cca)rsrrljit;a g}f{ez[}}as% GAT44504.1
T o(i)_e 5233_7 | 1| N0e2r2 [ Geantzat | au | aTP Cca)rsrrljit;a g}f:;}}as% GAT44504.1
Analysis Summary:
UNIT # FAILED TEST(S) FAILURE MECHANISM COMMENTS
. As(TIi iv(jt)A_s J| Teskro MmN 31623 Gate Oxide Defect
H AS”lEI_)Ii\off)B_ 145 Leak_Lo_MYN_31623 Gate Oxide Defect
HTO(LD_eIiszB_7 S| meakoroayN31623 Stack Fault Defect — Starting Material
v2.3.8 Created: 06 Mar 2018 ONIT #: 488236 Page 1 of 18
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D1. TEAM
PRODUCT QUALITY: RELIABILITY ENGINEER: PRODUCT ENGINEER: FAILURE ANALYST: REPORT REVIEW:
Dimitri Tack Bart Vetsuypens Ives Oliquiano
CONTRIBUTOR: PRODUCT QUALITY: LAB MANAGER: CONTRIBUTOR:
Pascal Vercruysse
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D2. Define and Describe the Problem

Three units of product 0C627-601 failed the testing after qualification HAST and HTOL stressing.
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D3. Develop & Implement Interim Containment Plan

Because of the nature of the failures, no Containment Plan is possible except for the actual Corrective Action defined
below.
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D4. Identify Root Cause

Failure Analysis Summary:

ODN Reliability submitted three (3) units of the N70627-2 (0C627) after failing ATE post reliability
stress as part of the C627 Gresham Fab Transfer Qualification. Please refer to previous page for device
details.

Electrical bench verification of the failing parameter Leak_Lo_MYN confirmed the failure mode on all
three units. Based on the results, the failure is only observed on the MOTYN pin of each unit. The
current on the MOTYN is anomalously higher than specified. Moreover, this anomalous current
increases as the supply voltage is also increased.

Fault isolation by backside photoemission microscopy revealed anomalous point emissions on Dev2
(HAST _LotB) and Dev3 (HTOL_LotB) on their respective LFPDMOS Top Switch of MOTYN, indicating
the source of the anomalous leakage. Unfortunately, Devl (HAST_LotA) was inadvertently damaged
during fault isolation.

Fault identification by deprocessing Dev2 (HAST_LotB) to Polysilicon Layer revealed a dent/dimple at
the Polygate exactly at the location of the anomalous emission on the failing LFPDMOS. Further
deprocessing down to bare silicon also revealed a pinhole damage at silicon. This unit failed due to a
silicon defect.

On the other hand, SEM inspections after deprocessing Dev3 (HTOL_LotB) revealed a clear anomaly at
silicon. This anomaly is typically known as stacking fault defect present from the starting material.

While fault isolation failed to determine the exact location of the failure for Devl (HAST LotA), this
unit was also deprocessed down to bare silicon. Based on similarities of the observed failure mode, as
well as the results obtained from the two other devices, SEM inspection was performed on suspected
LFPDMOS of Dev1l. Results revealed a pinhole damage at silicon. As such, this unit also failed due to a
silicon defect.

In conclusion, all three devices were failing due to fab related defects. These may have started as
latent defects that allowed the units to initially pass. However, after being subjected to reliability
stress tests, the defects were activated which resulted to the failure of the devices.
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HAST LotA_53

HAST LotB_145

“HTOL_LotB_75

Figure 1: Package optical photos of the submitted units for failure analysis.

Table 1. Bench Measurement: Leak_Lo_xxx Parameter at VBB=12V

VBB=12V |_VBB I_MOTXP I_MOTXN I_MOTYP I_MOTYN
GOOD Unit 14.158 mA -0.21252 uA -0.20756 uA -0.20984 uA -0.21613 uA
(Devl) HAST_LotA_53 14.171 mA -0.21918 uA -0.23998 uA 0.24985 uA -0.31246 UuA
(Dev2) HAST_LotB_145 14.171 mA -0.22086 uA -0.21413 uA -0.20413 uA -0.20453 uA
(Dev3) HTOL_LotB_75 14.182 mA -0.21856 uA -0.20995 uA -0.30523 uA -24.393 uA

*Limit= +/-20uA
Table 2. Bench Measurement: Leak_Lo_xxx Parameter at VBB=29V

VBB=29V I_VBB I_MOTXP I_MOTXN I_MOTYP I_MOTYN
GOOD Unit 18.785 mA -0.27796 uA -0.26353 uA -0.25631 uA -0.25531 uA
(Dev1) HAST_LotA_53 18.956 mA -0.33419 uA -0.32034 uA -0.37219 uA -172.39 uA
(Dev2) HAST_LotB_145 18.953 mA -0.34408 uA -0.32653 uA -0.39146 uA -164.85 uA
(Dev3) HTOL_LotB_75 18.936 mA -0.35243 uA -0.33253 uA -0.40419 uA -77.549 uA

*Limit= +/-20uA

Table 3. Bench Measurement: Leak_Lo_MYN Parameter at VBB=12V to 29V

I_MOTYN GOOD Unit (Devl) HAST_LotA 53 | (Dev2) HAST_LotB_145 | (Dev3)HTOL_LotB_75
VBB=12V -0.21613 uA -0.31246 uA -0.20453 uA -24.531 uA
VBB=15V -0.21645 uA -3.2162 UA -0.27049 uA -34.453 uA
VBB=20V -0.24312 uA -54.739 uA -53.783 uA -50.171 uA
VBB=25V -0.28543 uA -135.12 uA -122.19 uA -66.329 UA
VBB=29V -0.32543 uA -173.92 uA -164.89 uA -77.536 uA
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Figure 2: (Dev2) HAST LotB_145: Backside photoemission analysis result showing an anomalous point emission on the
LFPDMOS Top Switch of MOTYN.
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Figure 3: (Dev3) HTOL_LotB_75: Backside photoemission analysis result showing an anomalous point emission on the
LFPDMOS Top Switch of MOTYN. A clear anomaly at silicon level was also observed exactly at the emission site.
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Figure 4: (Dev1) HAST LotA 53: SEM Image after deprocessing to bare silicon showing pinhole damage at silicon.
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Figure 5: (Devl) HAST_LotA_53: SEM Image Zoom-In of the observed anomaly.
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Signal A= HE-SE2

System Vacuum =

S| & | Probe= 140 pA File Name =
ESB Grid is= 500 V ]

Figure 6: (Dev2) HAST LotB_145: SEM Image after deprocessing to Polysilicon Level showing a dent/dimple at the Gate
where the anomalous emission was observed.

Date :23 Jan 2018
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f

Figure 7: (Dev2) HAST_LotB_145: SEM Image after further deprocessing to bare silicon revealing a pinhole defect at
the failure location. These attributes are associated with gate oxide defect.
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Date :11 Jan 2018
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Figure 8: (Dev3) HTOL_LotB_75: SEM Image after deprocessing to Polysilicon Level showing an anomaly at silicon level

where the anomalous emission was observed.
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Figure 9: (Dev3) HTOL_LotB_75: SEM Image Zoom-In revealing a stacking fault defect.
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C6270
ANATOP
DRV_

C625_HBRIDGE_BRANCHE

| C627_HBRIDGES_TOPALL
C627_ANA_O1A )

C6270

Figure 10: Circuit diagram showing the failing LFPDMOS Top Switch of MOTYN where the failures on the three units

were observed. (C627_ANA_O1A/C627_HBRIDGES_TOPALL/C627_HBRIDGE_BRANCHE/DRV4_)
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Figure 11: (Devl) HAST_LotA_53: Image Layout Overlay.
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Figure 13: (Dev2) HTOL_LotB_75: Image Layout Overlay.
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Process root cause analysis
Because of defects in the silicon between Gate and Drain of the YN motor driver MOSFET, the devices failed
qualification.

Lot history analysis:

e There were no excursions or special events during the manufacturing of these particular lots / wafers.
o All e-test results were within normal distribution.

Conclusions root cause analysis:
e Root-cause of the failing device is not an excursion or special event.
e Root-cause is a random process defect from random baseline process defects.

Improvements for random process defect baseline level are handled within continuous process defect improvement
methodology.

Risk assessment (occurrence)

The qualification revealed a high sensitivity of the device to defects between Drain and Gate of the top driver. As such,
the stressing will be improved in the Test Program. As this is still a qualification, there is no risk on other material. After
the planned improvements, the chance to have a similar failure will certainly be below the current failure rate of FAB2,
Oudenaarde.

Root cause for non-detection:
The device is coming from an older design which has not yet die level traceability (DLT) implemented. So it is not possible
to trace back the behavior and test results from this particular physical unit through the test process.

The test yields on the lots in question were checked at WFT and at device test and are not showing any anomaly compared
to its FAB2 counterpart.

The devices are failing when tested with the qualification test programs. They all fail on ATE for test Leak_Lo_MYN at high
supply voltage. As such, the issue of non-detection is not a test coverage issue as the failing parameters on the failing units
are covered during production testing.

The issue is that the weak devices could not be made failing during the ATE testing. Presumably, the defects got activated
during qualification stressing and the devices all failed the final check after this qualification stressing.

The corresponding test distributions were checked at wafer sort, but no corresponding outlier could be found. As such,
the only option of screening these devices is to improve the stressing during production testing, particularly between the
Gate and Drain nodes of the top drivers.
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This is summarized in the 5 WHY analysis below:

Description Comment
The devices failed the final check after qualification stressing

1st why The devices were broken during the qualification stressing

During qualification stressing, defects on the devices where activated
that made the devices fail in the final check

These devices got through testing and were chosen to be used for
qualification

Devices with this particular kind of defect were not screened enough
AR during testing, they were not broken yet and did not fail the
qualification test program

The Gate - Drain node of the top driver was never sufficiently stressed
to make the device break down

2nd why

3rd why

5th why

v2.3.8 Created: 06 Mar 2018 ONIT #: 488236 Page 14 of 18

ON Semiconductor Confidential and Proprietary





Q

ON Semiconductor’

3D Report

D5.

Choose and Verify Permanent Corrective Actions

Failure Occurrence Correction Actions

Actions Verification Efficiency (%)
1 n :
Gresham Continual
Improvement January
Failure Escape Correction Actions
Actions Verification Efficiency (%)
1 Improvements on the analog Vstress Not possible to check if the RMA unit | Best estimate is
conditions applied on the top motor would now be screened, because the | 70-80%
driver during production ATE test flow. An | devices were destroyed during
additional stressing mode with focus on gualification.
the stressing between Gate and Drain was
added on the Vstress block. In addition,
delta leakage measurements before and
after stressing are performed.
2 Improvement on the full path stress test Not possible to check if the RMA unit
on the motor output pins in question, would now be screened, because the
with more severe conditions. devices were destroyed during
gualification.
v2.3.8 Created: 06 Mar 2018 ONIT #: 488236 Page 15 of 18
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Dé6.

Implement Permanent Corrective Actions

Failure Occurrence Actions Performed

Action Owner Due Date Status
1 Continual DO improvement is tracked by DO Wafer FAB Continual Continual
metric. Improvement actions are performed on | engineering
continual basis on the different process
modules.
Failure Escape Actions Performed
Action Owner Due Date Status
1 Implementation of the identified TP changes Test Q32018 Open
Engineering

v2.3.8 Created: 06 Mar 2018
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D7. Prevent Recurrence
Failure Occurrence Actions Performed
Action Owner Due Date Status
1 FMEA Update Required:
No
2 Action(s) on similar products or processes: DO Gresham Fab | Continual Continual
improvement actions are implemented for all improvement | improvement
products processed on the 13T process.
Failure Escape Actions Performed
Action Owner Due Date Status
1 | Implementation of the identified TP changes Test Q32018 Open
Engineering
2 | In the frame of the sub-ppm initiative within ON-Semiconductor, Cross func- Continuous | Ongoing
cross functional teams work in different from design to operations tional teams
and manufacturing including design for testability, stress, device within ON-

manufacturing quality, etc.).

node accessibility and pattern coverage, test methodology, layout for

In the table below, the domains of expertise that can be applied to
this EFAR case are reviewed and justification of why these areas of
investigations/improvements would avoid recurrence of a similar
case as this EFAR unit is presented:

Structured sub-ppm projects

Project

Applicable?

Test coverage review

No: the failing parameters are already tested and shown to
be failing on the returned unit.

Analog fault coverage No

Layout for Manufacturing

No: the defect is accurately localized

Transition Fault Pattern

No: defect is not in the digital core but in the analogue.

Interconnects

No: defect is not in the interconnection between the digital
and the analogue but purely in the analogue blocks.

Die Level Traceability &
Statistical Post Processing

Yes: In general, DLT is useful in tracing back the
performance of a specific device unit through all the
manufacturing steps at test, thus enabling more efficient
analysis.

Analog V-stress

Yes: improvement on the analogue Vstress is determined to
be the justified corrective action in this particular case

Test Manufacturing Excellence

No: root cause is not in the manufacturing process at test.

Semiconducor
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D8. Congratulate the Team

Final Approval

Role Name

Champion

FAB Engineering
Product Engineering
Manufacturing Quality

Important Remarks:

e All material described in section ‘D2’ will be securely archived after sending the report to the
customer. Return of the material not explicitly requested by the customer during analysis cannot
be guaranteed.
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I NCV70627MWO002AR2G

PRODUCT QUALIFICATION

Scope :

Product qualification report of 0C627 in QFN (mask version GOA050B-W04S),
according to product qualification plan “QP_0C627_NCV70627_NQFP32_5x5
_Gresham Rev1_3”, qualification results per AEC-Q100-Rev-H (grade 1).

Contents :
Introduction :page 2
AEC-Q100 Qualification Plan Coverage :page 3
A1 & A2 - HAST :page 4
A1 & A3 - Unbiased HAST :page 5
A1 & A4 - Temperature Cycling :page 6
A1 & A5 - Power Temperature Cycling ‘page 7
A6 - High Temperature Storage ‘page 8
B1 - High Temperature Operating Lifetest ‘page 9
B2 - Early Life Failure Rate : page 10
C1 - Wire Bond Shear : page 11
C2 - Wire Bond Pull : page 13
E2 & E3 - ESD HBM, MM & CDM : page 15
E4 - Latch-up : page 17
Appendix - Aging drift analysis after HTOL : page 19

Product description :

Product . 0C627

Mask version : GOA0O50B-W04S
Technology . IBT50E

Waferfab : ON Semiconductor Gresham
Package : QFN32-EP G770HCD SLP
Assembly house : UTAC Thailand

Qualification material description :

The qualification tests have been executed on the final mask set. All material
has been assembled in the production package.
Conclusion :

The product qualification has been successfully completed. The package is
qualified for MSL3 deliveries.
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Page 1 of 1 AEC Q100 IC Device Semiconductor Component Qualification Summary
Supplier Name/Code: ON Semiconductor Customer P/N:
Supplier P/N: NCV70627MW002AR2G Customer Comp. Eng/ Sign.:
Description: LIN Microstepping Motor Driver Customer Gen. Qual Spec: AEC Q100 RevH
Customer ID Number:
: ON Semiconductor Gresham Automotive Grade Level: Grade 1 (-40C to +125C)
Supplier Assembly site: UTAC Thailand
Reason for Qual: New FAB qualification.
Results
Test # Reference Test Conditions Comments # Lots S.S. Fail/Total Comments/ Test Results
Test Group A- Accelerated Environment Stress Tests
JESD22 A113
PC Al J-STD-020 Preconditioning: (Test @ R/H) SMD only; Moisture Load and Reflow all all 0/all For HAST, UHAST, TC and PTC (MSL=3 @ 260°C)
HAST A2 JESD22 A110 Highly Accelerated Stress Test: (Test @ R/H) 110°C/85% RH, bias, 264hrs 3 77 2/231 Pass, See 8D report.
UHAST A3 JESD22 A118 Unbiased HAST: (Test @ R) 110°C/85% RH, for 264 hrs 3 77 0/231 Pass
TC A4 JESD22 A104 Temperature Cycle: (Test @ H) -55°C to +150°C; for 2000cycles 3 77 0/231 Pass
PTC A5 JESD22 A105 Pow er Temperature Cycling (Test @ R/H) -40°C to +125 °C ; for 1000cycles 1 45 0/45 Pass
HTSL A6 JESD22 A103 High Temperature Storage Life (Test @ R/H) Ta=175°C for 1000 hrs. 3 77 0/231 Pass
Test Group B- Accelerated LifeTime Simulation Tests
HTOL B1 JESD22 A108 High Temperature Operational Life: (Test @ R/G/H) Ta=125°C for 2000hrs. 3 77 1/231 Pass, See 8D report.
ELFR B2 AEC-Q100-008 Early Life Fail Rate: (Test @ R/H) Ta= 125°C for 48hrs 3 800 0/2400 Pass
EDR B3 AEC-Q100-005 |NMV Endurance and Data Retention (Test @ R/H) For Nonvolatile Memory Devices only = = = Not applicable (no NVM)
Test Group C- Packag: integrity Test
WBS C1 AEC-Q100-001 Wire Bond Shear Test: > 10.9 gr. 3 5 0/5 Pass
WBP c2 Method 2011 Wire Bond Pull: >3 gr. Condition D. 0 fails after TC 3 5 0/5 Pass
SD C3 JESD22 B102 Solderability, 8hr steam age, 245°C PbSn solder, >95% coverage Generic package qualification data 1 15 0/15 Covered by L ifi {{
PD C4 JESD22 B100/8 Physical Dimension In-line data per control plan 3 10 0/30 See PPAP
SBS C5 AEC-Q100-010 __|Solder Ball Shear (Ppk>1.67 and Cpk>1.33) For Solder Ball Devices only. -- -- - Not applicable for SMD (no solder balls)
LI Ccé Lead Integrity Through Hole only For Through Hole Devices only = = = Not applicable for SMD (no through hole)
Test Group D- Die Fab Reliability Tests
EM D1 JESD61 Electromigration Reporting per JP-001 (BE2) - - - Covered by technology qualification
TDDB D2 JESDB5 Time Dependant Dielectric Breakdow n Reporting per JP-001_(BE2) - - - Covered by technology qualification
HCI D3 JESD60 & 28 Hot Carrier Injection Reporting per JP-001 (BE2) - - - Covered by technology qualification
NBTI D4 JESD90 Negative Bias Temperature Instability Reporting per JP-001_(BE2) - - - Covered by technology gqualification
SM D5 JESD61, 87, 202 |Stress Migration Reporting per JP-001 (BE2) -- -- - Covered by technology qualification
Test Group E- Electrical Verificatit
Test E1 Pre and Post Stress Electrical Test All All
HBM AEC-Q100-002, |Eectrostatic Discharge, Human Body Model (Test @ R/H) 3V level HBM (EIA-JESD22-A114): 2kV all pins
MM E2 AEC-Q100-003  |Bectrostatic Discharge, Machine Model (Test @ R/H) model >>>  |4kV on LIN,VBB and Motor pins
MM (EIA-JESD22-A115): 200V all pins
CDM E3 AEC-Q100-011 Blectrostatic Discharge, Charge Device Model: (Test @ R/H) per spec >>> CDM (JESD22-C101 Robotic): 500V & 750 V on corner pins
. EIA/JESD7 supply over and for /O
LU E4 AEC-Q100-004 Latch-up: (Test @ R/H) >>> overcurrents (100 mA) @ 125°C
ED E5 AEC-Q100-009 Blectrical Distribution: (Test @ C/ R/ H) >>> Cpk>1.67
FG E6 AEC-Q100-007 __ [Fault Grading - - >>> >98%
Covered by:
- Bectrical Distributions (E5)
CHAR E7 AEC-Q103 Characterization (Test @ C/ R/ H) - - >>> - Design FMEA (auditable)
- Process FMEA (auditable)
- Control Plans (auditable)
EMC E9 SAEJ752/3 Blectromagnetic Compatibility (Radiated Emissions) >>> Performed at application level
SC E10 AEC-Q100-012 Short Gircuit Characterization For Smart Pow er Devices only - - >>> Not applicable (no power device)
SER E11 JESD89 Soft Error rate For Memory Devices w >1NMbit only -- -- >>> Not applicable (no memory)
LF E12 AEC-Q005 Pb-free Pass See PPAP
Test Group F- Defect Screening Tests
Test Pre and Post Stress Electrical Test All All
PAT F1 AEC-Q001 Reject Units Outside of Average Al Al >>> Implemented in production test flow (auditable)
SBA F2 AEC-Q002 Reject Units Outside Criteria Al Al >>> Implemented in production test flow (auditable)
Test Group G- Cavity Package Integrity Tests
[Test [ G1toG8 | | Pre and Post Stress Electrical Test For Ceramic Package Devices only [ Al All [[  >>> [Notapplicable (No Ceramic Package)
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A1 & A2
BIASED HAST

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1, E63891.1, E68076.1

Waffab route : IST50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE  |OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
HAST
264 Hrs @ 110°C/85%Rh 3x77
Functional Test
@ +25°C 3x77 2
Functional Test
@ +145°C 3x77 2

Conclusion :

After preconditioned HAST there were two failures observed, all other
samples have remained functional and within specification after HAST test at the
required test temperatures. Further details can be found in 8D-report
“8D_NCV70627MW002AR2G_0C627_Gresham_ QFN_HAST_HTOL
_REL1802_v1_1”. With the improvements and corrective actions defined ON
Semiconductor conclude that the HAST test is passing.
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A1 & A3
UNBIASED HAST

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1, E63891.1, E68076.1

Waffab route : IST50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE | OBSERVED
Functional Test
@ +25°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 3x77 0
UHAST
264 Hrs @ 110°C/85%Rh 3x77
Functional Test
@ +25°C 3x77 0

Conclusion :

After preconditioned Unbiased HAST, all components have remained functional
and within specification at the required test temperature.
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A1 & A4
TEMPERATURE CYCLING
Test vehicle info :
Device type :0C627
Mask version : GOA050B-W04S
Lot number : E61484.1, E63891.1, E68076.1
Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE | OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
Scanning Acoustic Microscopy 3 x 80 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
Scanning Acoustic Microscopy 3 x40 0
Temperature Cycling
1000x_-55/150°C 3x77
Functional Test
@ +145°C 3x77 0
Scanning Acoustic Microscopy 3 x40 0
Temperature Cycling
2000x_-55/150°C 3x77
Functional Test
@ +145°C 3x77 0
Scanning Acoustic Microscopy 3 x40 0

Conclusion :

After preconditioned Temperature Cycling, all components have remained
functional and within specification at the required test temperature.

No package degradation has been observed during Scanning Acoustic
Microscopy inspection.

Wire pull strength requirements are assessed after 2000 cycles TC. See results
® in test “C2 Wire Bond Pull”.
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A1 & A5
POWER TEMPERATURE CYCLING

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E63891

Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE OBSERVED
Functional Test
@ +25°C 1x45 0
Functional Test
@ +145°C 1x45 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 1x45
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 1x45 0
Functional Test
@ +145°C 1x45 0
Power temperature Cycling 1 x 45
1000x -40°C/125°C
Functional Test
@ +25°C 1x45 0
Functional Test
@ +145°C 1x45 0

Conclusion:

After preconditioned Power Temperature Cycling, all components have
remained functional and within specification at the required test temperatures.
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A6

HIGH TEMPERATURE STORAGE

Test vehicle info :

Test flow description and results :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1, E63891.1, E68076.1

Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

TEST SAMPLE FAILURES
SIZE OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
High Temperature Storage 3% 77
500 Hrs @ 175°C
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0
High Temperature Storage 3% 77
1000 Hrs @ 175°C
Functional Test
@ +25°C 3x77 0
Functional Test
@ +145°C 3x77 0

Conclusion :

the required test temperatures.

After High Temperature Storage, all components have remained functional at
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B1
HIGH TEMPERATURE
OPERATING LIFETEST

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1, E63891.1, E68076.1

Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE | OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ -40°C 3x77 0
Functional Test
@ +145°C 3x77 0
High Temperature Operating Lifetest 3% 77
500 Hrs @ Ta = 125°C !
Functional Test
@ +25°C 3x77 0
High Temperature Operating Lifetest 3% 77
1500 Hrs @ Ta = 125°C !
Functional Test
@ +25°C 3x77 1
Functional Test
@ -40°C 3x77 1
Functional Test
@ +145°C 8x77 !
High Temperature Operating Lifetest 3% 77
2000 Hrs @ Ta = 125°C !
Functional Test
@ +25°C 2x77 +76 0
Functional Test
@ -40°C 2x77 +76 0
Functional Test
@ +145°C 2x77 +76 0

Conclusion :

During the High Temperature Operating Lifetest, there was one failure
observed after 1500hrs, all other samples were stressed until 2000hrs remained
functional and within specification at the required test temperatures.  Further details
on the failure can be found in 8D-report “8D_NCV70627MW002AR2G_0C627_
Gresham_ QFN_HAST_HTOL_REL1802_v1_1". With the improvements and
corrective actions defined ON Semiconductor conclude that the HTOL test is
passing.

" 1 Tjmax ~ 160.6°C
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B2
EARLY LIFE FAILURE RATE

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E48761.1, E50460.1, E50462.1

Waffab route : I3T50E (ON Semiconductor Gresham)
Package : SSOP36-EP (ON Semiconductor Philippines)

Test flow description and results :

TEST Swe" | opseRven
Fungc;r;a;lCTest 3 x 800 0
Fun%iozrzse})ICTeSt 3 x 800 0
Furgi?zglges'f 3 x 800 0

Conclusion:

After Dynamic Burn-in, all components have remained functional and within
specification at the required test temperatures.

" 1 Tjmax ~ 165.9°C
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C1
WIRE BOND SHEAR

Test vehicle info :

Device type
Mask version
Lot number
Waffab route
Package

: 0C627

: GOA050B-W04S

: E61484.1, E63891.1, E68076.1

: I3T50E (ON Semiconductor Gresham)

: NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE OBSERVED
Min. 30
Wire Bond Shear bonds from 0
5 devices
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Sample size : 90 bonds from 15 devices
Minimum : 38.65 grams

Maximum : 55.65 grams

Average 146.74 grams

Stress :/

WBS Results before Stress

~
o

Q
=}

u
=}

N
o

H Bond Lift
i Bond Shear

Frequency

[
o

M Cratering

10

A D

t +
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Force [grams]

Conclusion :

Wire Bond Shear strength minimum was 38.65grams and average
46.74grams, so WBS requirements (Minimum Individual Shear 10.9grams &
Minimum Sample Average 18.8grams) are met.
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C2
WIRE BOND PULL

Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1, E63891.1, E68076.1

Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test flow description and results :

SAMPLE FAILURES
TEST SIZE OBSERVED
Min. 30
Wire Bond Pull bonds from 0
5 devices
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 3x5
+ Convection Reflow Soldering
(3x @ 260°C)
Temperature Cycling 3%5
2000x -55°C/150°C
Min. 30
Wire Bond Pull bonds from 0
5 devices
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Sample size
Minimum
Maximum
Average
Stress

NCV70627MWO002AR2G

: 90 bonds from 15 devices
1 7.16 grams

:11.67 grams

1 9.66 grams

1/

N
[}

WBP Results before Stress

w
«

w
o

N
a

 first bond (ball bond) lifting

M neck break

Frequency
~
o

-
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M midspan wire break

-
o

M heel break

i second bond (wedge bond) lifting

el

o

(-]

5 6 7 8 9 10 11 12 13 14

Force [grams]

Sample size
Minimum
Maximum
Average
Stress

: 180 bonds from 15 devices

:7.11 grams

:12.07 grams

:9.45 grams

: After Temperature Cycling 2000cycles

%
o

WABP Results after TC 2000cycles

~
(S]

@
=}

w
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H first bond (ball bond) lifting

i neck break
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D
o

w
o

H midspan wire break

~N
o

M heel break

i second bond (wedge bond) lifting

=
15}

=}

5 6 7 8 9 10 11 12 13 14

Force [grams]

Conclusion :

(3.0grams) are met.

Wire Bond Pull strength minimum was 7.11grams, so WBP requirements
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E2 & E3
ELECTROSTATIC DISCHARGE
TESTS
Test vehicle info :

Device type :0C627

Mask version : GOA050B-W04S

Lot number : E61484.1

Waffab route : I3T50E (ON Semiconductor Gresham)

Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test description and results :

E2a - Human Body Model

- Test details :
Test according to EIA-JESD22-A114. One pulse of both positive and
negative polarity are applied to the pin(s) connected to terminal A using
the pin combinations described in paragraph 3.4 of method EIA-
JESD22-A114. The test is carried out at room temperature. The
results reported are compiled from both in situ measurement data and
functional test results.

- Test results including all pins:

HBM +/-0.5 kV : 0 failure / 3 devices
HBM +/-1.0 kV : 0 failure / 3 devices
HBM +/-1.5 kV : 0 failure / 3 devices
HBM +/-2.0 kV : 0 failure / 3 devices
HBM +/-2.5 kV : 0 failure / 3 devices

Test results including only pins: LIN, VBB, GND & Motor pins (MOTXN
,MOTXP, MOTYN and MOTYP):

HBM +/-3.0 kV : 0 failure / 3 devices
HBM +/-4.0 kV : 0 failure / 3 devices
HBM +/-4.5 kV : 0 failure / 3 devices
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E2b - Machine Model

- Test details :
Test according to JEDEC JESD22-A115. One pulse of both positive
and negative polarity are applied to the pin combinations described in
JEDEC JESD22-A115. The test is carried out at room temperature.
The results reported are compiled from both in situ measurement data
and functional test results.

- Test results including all pins:

MM +/-50V : 0 failure / 3 devices
MM +/-100V : 0 failure / 3 devices
MM +/-150V : 0 failure / 3 devices
MM +/-200V : 0 failure / 3 devices
MM +/-250V : 0 failure / 3 devices

E3 - Charge Device Model

- Test details :
Test according to JESD22-C101 Robotic. Three discharges of both
positive and negative polarity are applied to every pin. The device is
charged via the pin-under-test. The test is carried out at room
temperature.

- Testresulis :

CDM +/-250V : 0 failure / 3 devices

CDM +/-500V : 0 failure / 3 devices

CDM +/-500V & 750V on corner pins  : 0 failure / 3 devices

CDM +/-750V : 0 failure / 3 devices
Conclusion :

- The product specification for HBM (2.0 kV) on all pins is met.

- The product specification for HBM (4.0 kV) on pins MOTXN, MOTXP, MOTYN,
MOTYP, LIN, VBB versus GND pin is met.

- The internal product requirement for CDM (500V & 750V on corner pins) is met.
- The internal product requirement for MM (200V) is met.
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E4
LATCH-UP TEST
Test vehicle info :
Device type :0C627
Mask version : GOA050B-W04S
Lot number : E61484.1
Waffab route : I3T50E (ON Semiconductor Gresham)
Package : NQFP32-EP G770HCD SLP (UTAC Thailand)

Test description :

Test according to JEDEC standard EIA/JJESD78. A sample of 6 devices at
125°C is subjected to latch-up testing using Supply over-voltage test and
positive and negative 1/O over-current tests with pulse duration of 10 ms.
The test is carried out at max operating temperature (125°C).

Supply bus information
Supply bus names VBB
Unom 29 V
Utest 29 V
Iddtest 5 mA
Max Supply stress 36V

Supply over-voltage test

Icomp | 105 mA

1/0 over-current test
Ucomp (low voltage pins) +5.0V & -1.65V
Ucomp (HV1 pins) +36V & -18V
Ucomp (HV2_pins) +40V & -40V

Qualification Criteria :
- Idd less than 10 mA current increase.
- No functional or parametric failures are allowed.
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Test results :

1) Supply overvoltage tests : 0 failure / 6 devices
No latch-up occurs when pulsing the supply to max supply stress voltage or
current compliance.

2) I/O overcurrent tests : 0 failure / 6 devices
No latch-up occurs when pulsing each 1/O pin up to +/- 120 mA or voltage
compliance.

3) Functional and parametric tests : 0 failure / 6 devices

All devices still function within the specifications after latch-up test.

Conclusion :

The latch-up specifications are met for supply overvoltages and for I/O
overcurrents (100 mA) at 125°C.
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APPENDIX :
AGING DRIFT STUDY
AFTER HTOL

Aging drift analysis methodology :
- The analysis is based on the evolution of the Mean and Cpk values of the
parameters in the datasheet during High Temperature Operating Lifetest
(HTOL), as measured on ATE at 41°C, -40°C and 145°C.

- Parameters are further analyzed when abs(mean shift) > 10% of the spec width.

Results :

In the file “0C627 Gresham QFN (GOA050B-W04S) HTOL_drift_analysis
_overview 2000Hrs”, is the drift data presented for the complete set of
parameters in the product datasheet.

None of the parameters were highlighted when applying the aging drift criteria
defined above.
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