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What is Power Sequencing Test?
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Example of SoC Block Diagram Power On Timing Sequences

* Objective: Measure Power-On & Power-Down Timings & Voltages for SoC blocks

 Criticality: Ensure products functionality
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How to Perform Power Sequencing Test

Scenario Power Rails Ch Oscilloscope # of Test Cycle

l paagagan .
-

WORST i ——
S - 4

“Cascade” mode

Quality Risk? Acquisitions are taken over multiple power cycles
Caused variations in device characterization
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Cost to Perform Power Sequencing Test

Requirements:
* Oscilloscopes
* Hours to execute power sequencing test
* Engineer/technician head count support

Variations:

« Manual characterization method by using naked eyes
» Result accuracy may vary by person/skills

Current Limitation:
Long execution time
High cost to perform the test
Inaccurate test results
In-depth technical skills required OscilloscopesSss. ..
Physical touch support required

Engineer or
Technician

l Adxaaaasn ..
- -
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Demand leads to Innovations!
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Goal: Automate Power Sequencing Test with automation solutions
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Solution Overview

» Applied Field Programmable Gate Array (FPGA) to construct a customize multi-
channels oscilloscope to perform Power Sequencing Test.

» All test results are captured and compared to a pre-defined recipe (pass condition)
and report out detail summaries

Platform Power Sequencing Tester Debug Host
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Hardware Specifications

Up to 1MSPS sampling rate per channel
36 single ended channels

8-bit resolution per channel

1Mohm input impedance

3 selectable input volt 0-5V and 0-20V and +/-
103\?)903 e input voltage ranges ( an an e A e

W

1-minute data capture bandwidth per channel —
Simultaneous sampling with same clock for all channels

1 selectable single channel edge triggering (rising/falling)

with adjustable threshold

User selectable trigger position (as 0-99% of total capture

buffer)

Probers
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Software Specifications

load config file, save to config file, arm/disarm  pye————
(start/stop), generate report, save wave data T EEETIETT

:‘:::I Load config file 1o begin EUIERSS

flle : Timing Check Voltage Check

Individual waveform display for each channel,
with vertical/horizontal zoom features

Detail waveform display tool for advance
control/settings

Selectable time range (max 1-minute)

User defined pass/fail condition, with
profile/recipe settings

Voltage rule checking features

Software GUI
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Profile/Recipe Settings and Configuration

Selectable voltage range for each channel 2 - e
(0-5V, 0-20V, +/-10V) [von omtasmion] oot |

Channel Setup and Voltage Rules

Ti m i n g Ch eCki n g r'u Ies Channel |VRange |Enable |Trigger  Threshold | Edge Offset | Avg Window | Lower limit | Upper limit |

Voltage checking rules o @ L lamm m o om
Edge detection for timing check

User specify triggering channel, edge (rise/fall)

Voltage threshold and voltage delta selection e

2 Ous
3 10us

Profile/recipe save features + 100

Profile/Recipe Configurations
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Sample Test Results

Auto Power Sequentlng Testar =2

Quick Summary
Timing Check

Pass

Result Summary Page
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Sample Recipe Configurations

Voltage Rules ¥ Auto Power Sequencing Tester v1.6
Channel Setup Voltage Checking Setup

Vrange Enable | Threshold Edge Offset Window | Low Limit | High Limit [ Main | Graphs | Expon [i€

TRUE B Positive 10ms 10ms 4y % Channel Setup and Voltage Rules

— Channel  Name VRange Enabie Threshold... Edge Oftset(s]  Avg\ind... Upper Li..
FALSE B Positive 10ms 10ms 2v 5 5 SYS PWROK 0.5V T EE) Rising  Oms oms . 40
GND 0-5v (=) U 32 Rising  Oms Oms 40
SRTC_AST_N 05V 33 Rrsmyg O Oms 2 40
[0 to 5V, [True or [voltage [Positive, |[time delay |[Averaging V1.8 0-5V L L a3 Rising  Oms Oms £ 40
0to 20V, False] value] Negative] |after edge] |window] RTC_RST N 0-5v E 30 Rising  Oms 0ms 4.0
~10 to 10V] VCCIN U-b'\’j 18 Reizng  Oms Oms 30
0-5v 32 Rising Oms Oms L 40
0-5v (=) U 32 Rising  Oms Oms 40
n e oo P P o
Timing rules
Rule# Start at FROM Low Limit | High Limit Timing Rules Addrde | | Delete rule

CH# Edge Edge

1st Lower Upper 2nd edge after

;
Ruief_ | Name Sten alls) Edge Limit(s} Limit(s) 15t edge

Ous(default) Positive Positive 20ms
1 Test Oms Rising 10ms 10ms

58ms Positive Positive S0ms

[any number at {[ChO1to  |[Positive, |[ChO1to |[Positive,
increment till en|Ch20] Negative] |Ch20] Negative]
capture]

Test Condition and Setup Sheet

Profile/Recipe Configurations
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Sample Test Report Overview

Power Sequencing Tester Report

Software Version: 1.6

Creation Date: 2020-01-14T14:22:46.7301587+08:00[ Asia/Singapore]
Config file: C:\Users\WorkStation 1'Desktop\PST'PST_v1p4\14jan.xlsx
Overall result: Pass

Voltage check result: Pass

Timing check result: Pass

Voltage checking rules and results

Showing only enabled channels.

True alse |1.5V [Rising 10.0000ms 10.0000ms D5V HOoV 3307V

IChan s{Name IMeas. Voltage Range[Channel EnablefTngger|ThresholdTngger EdgefMeas. offset imeJAve window tmefLower LimufUpper Limit]Measured val ail reason)
1 IC RST N 0-5V [True alse [1.5V [Rising 10.0000ms 10.0000ms 2.0V 3.0V 2097V
3 IDSW PWROK [0-5V [True 1.5V thmr.' 10.0000ms 10 0000ms D.5V B OV 3314V

-3V

E— |PM_SLP_SUS_N

Timing checking rules and results

Name [Start checking from|From ChannelJf rom Channel Edge|To Channel[To Channel EdgelLower Limit|Upper Limit|2nd edge only after 151 edgeMeasured \‘al%
Uo

P(_'HS.‘I-I 0000ms 3 b{mng - I.Rlsmg 95.0000ms [5.0000s rue 1.0212s

Sample Test Report in HTML form
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Setup & Application Overview

=

Test Results System Under Test
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Summary & Impact of Power Sequencing Tester

Components Improvements

Hardware Cost 78.57%
Test Time 99.33%
Headcount 100.00%

Characterization Method 100.00%
Result Accuracy 100.00%
Improvement Summary

* Quality Impact: Eliminate human dependencies and improve test quality and time
* Business Impact: Strengthen Intel’'s customers engagement with state of art technologies
+ Competitive advantage in SoC validation: Quality, Accuracy & Speed
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Test Tooling Solutions Group

Innovate. Collaborate. Deliver.

TTS Group is dedicated to bring the best possible testing
solutions to our customers and to help solve some of the
most challenging issues in test and tooling today.

Total production area of 400,000 sqft.

Total i tment of USD 75 Milli
for Probe Pin and Socket operations e ent O ilion

Total headcount of 400 specialists
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