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Background and Requirements

With the fast development of semiconductor technology in the world,
there’s a tendency to reduce the device size and redundant pin count.

A device pin combines EN pin and CLK pin to limit the pin count in
scan chain structure.

The combined signal drives three —— : :
EN 1 15V % CLK T

levels in total, normally we use DPU 5 o —
to drive high/low, that is 2 levels I A ’

0-75% of each period is EN signal, [ N
75%-100% is CLK signal 75%
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Introduction of ETS-88

« ETS-88 is a mixed signal
automated testing environment,
testing a wide variety of devices
iIncluding: simple analog, high
precision, high voltage, high
current / power, automotive etc.
Eagle test system offers high
throughput, low cost for Single site,
Multi-site and Index Parallel
Applications
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Introduction of DPU-16 board

 DPU-16 is a commonly used instrument for digital tests
* It provides 16 full-featured digital 1/O channels
« Supporting vector rates up to 132 MHz(DDR mode)

Pattern
Sequencer

Jumps Pattern and

Control

Loops Source Data *
|RQ( Subroutine RAN

Formatting, Pin Electronics

Fail Capt G 16 Channels
Fags 1S AR KL dIL QR

MU MUX Comparators

Resistive Load
Per Pin V/I

Fail and
Master Trace RAM (=
m Pattern
Clock
Dowler ————————————
To QTMU

DPU-16 Block Diagram
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Pin Electronics

* Independent programmable drive and receive levels per pin
 Drive pinstate: 0,1, T, Z
 Receive pinstate: H, L, X, V, M

Driver
%
]—High Speed
Window Comparator

Parametric
: Comparator I :

) nitor to
On-Board ADC

Pin Electronics Diagram
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Data Format and Edge setting

« Data format: specify the level change within a period
« Edge set : specify when to have the level change

T, » [ 0 v 0 [ v . 1
Pattern RAM: 0 0 TO:Period

Tristate RAM
TG Phase ClOCk’

No Format (NF) L [ L generate

Clock (KD _1ILT'LT'Ls the timing
Clock Complement (KN) T LI LI LIt
NonReturn (NR) ] [ |t reference

Return to Zero (RZ) ]
Returnto One (RO} —T 1. L™
Tristate (ZZ) _1 — [ L ¢
Tristate Surround (Z8) o —F — |
Complement Surround (CS) T LI LML L™
Surround Complement (CC) ] M ML LMLt

Complement

|—] :
RCV-T87 : V-TST RCV-TST Chip Select (CPS)___1 [ | Li

DRV =Drive RCV=Receive

SDR = Single Data Rate ChipEnable (CPE)__1___ [ L

DDR = Double Data Rate

ORV-TS1 DRV -T51

Timeset Application for DPU-16 Pin Modes DPU-16 Digital Data Formats
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Drive the Waveform

With PE, comblne the settings to get the actual drive waveform we
need. RACRCAGE

)
o
ul
0
0
o
o

O = =0 =

Pattern Dat[iirnspui Level Settlng

and Trailing 7 S The ideal drive waveform

Edge Setting
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VTT Drive Mode(the 39 Level)

« Three drive levels: drive high, drive low, VTT level
 VTT level is 50 Q output impedance, -1.0to +7.0 V
 Restrict: format is not available on VTT level

Patern Seguence @) Confrol Bits and Instructions
Step Lahel

1 | TMESET_EXAMPLE2

=

Define Pin as
VTT type

CREE I I IR IR IR I |

[ <
Time { in micrnSaconds )

Level Setting VTT Mode Setting in Pattern
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Method 1: Split Period
« TO: split x4

EN&CLK

EN&CLK

New TO after Splitting
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Method 1: Split Period

 Pattern to describe the waveform

TTTOTTTH1

» Restrict: Need more store memory. Need to translate the pattern
data.

Is it possible to drive the levels with original TO?
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Method 2: With Format Tristate Surround(ZS)

« The format Tristate Surround means the level before edge A and
after edge B is set to Z(VTT level).

TO
Pattern RAM 0
Tristate RAM

Tristate Surround (ZS) -

Edge A Edge B

 In our case, we can set the edge A to 75% of the whole period,
edge B as the end of a period.
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Method 2: With Format Tristate Surround(ZS)

* No need to split TO, save store memory.
* No need to translate the data, easy to create the pattern data.

= ACE - dpintimeset EI = @
2= [A % & 'R ®  dpintimeset - Al

dpintimesei(name, label, is, type, format, edge A, edzeB, edgeC, edzeD, site)

Pattern Sequencer (PSQ) Control Bits and Instructions DPU_A1

Control Bitz [ Mormal %¥TT - Comments
Capture Thill Artn | MCL Trigger MEtUENOnS InCt

Pin Group Hame LPU_1

=]

Digital Wctor Label TT
Digital ector Time set Home~ "T3_DPUT_1"
Bige Progrm Brpe DPIN_TS_PCHT
Pin Format DPIN_25
Eigze & 75
Edg: B 100
Eige C DPIN_IGNORE_TIMING

L IR IR R R REUE REAE BEAE |

Bige D DPIN_IGNORE_TIMING

L= = R I L
=|Q|l=10=|g|= |2

Site ME_ALL -
Eagle Hidon Eagle Test Syeteme

a
= (oodite | [ty ] [ b ] [ oo Pattern Data

Format and Edge Setting
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Actual waveform

Telk; Prevu

e

(@D S00mv j[2.00us SO0MS/ s & ][ 21 Tul 2021]

6. 000000ps 10k points SE0mY 12:40:42
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Drive More than 3 Levels

* One more complexed case:
— One device pin combines pin1 and pin2
— VIL1 and VIH1 on pin1, VIL2 and VIH2 on pin2
— the combined signal drives four levels in total
— One DPU channel can’t achieve, take into two DPU channels

]VIH1

VILA1
Pin1&Pin 2
VIL2 VIH2
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Block Diagram

* Pin1 and Pin2 connect R to device pin
* Pin1 drive VIL1, VIH1 while Pin2 drive Hiz
* Pin2 drive VIL2, VIH2 while Pin1 drive Hiz

Block Diagram
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Pattern and Waveform

* One more complex vector data needed

Tek Preiu

harmal Mo Comments

1
1
0

o 1]ofzfol z 1]olz[of1]z]o]z{Z]Z]
z|z]z11]z]z]1]z}zfoz] zfofz] 1 ]o 1]

NS

=1

Pattern to Drive Four Levels J[Sfmns 12565 /s / }[ 16 Iul 2021J
W+v2.4000000s 10k points 1.40% 16:28:11

Actual Waveform
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Actual Waveform

. 4MHz @ 500 Q /330 Q/ 45 Q

AMHz @ 45 Q
4AMHz@330Q  @== |
4MHZ @ 500 Q (@ 2oov )[soons 1.2568/s [ )G ][ 16 Jul 2021}

W-+v2.380000ps 10k polnts Laoy 15:40:43

Jf80oms 12565/ o 16 Jul 2021
W+v2.380000ps 10k polnts L4y 15:21:10
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Actual Waveform

« 45Q @ 1 MHz /2 MHz /4 MHz

Tek Stop

450 @ 4 MHz

(@ 200V J[300ns 125555 [ 16 Jul 2021
W+~2.400000ps 10k points 140y 16:28:11

45 Q @ 2 MHz

45Q @ 1 MHz

(@ 200v

] T S00M3/s [} 16 Jul 2021
W5.080000ps 10k points 140% 16:25:21
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Something Need to Add

« The higher the resistance is, the slower the signal rises/falls
» Resistor select suitable value to fit impedance matching

» Resistor connects to device as close as possible to reduce

spikes when high speed signal
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COPYRIGHT NOTICE

The presentation(s)/poster(s) in this publication comprise the proceedings of
the TestConX China 2022 virtual event. The content reflects the opinion of the
authors and their respective companies. They are reproduced here as they
were presented at TestConX China. The inclusion of the presentations/posters
in this publication does not constitute an endorsement by TestConX or the
workshop’s sponsors.

There is NO copyright protection claimed on the presentation/poster content
by TestConX. However, each presentation/poster is the work of the authors
and their respective companies: as such, it is strongly encouraged that any
use reflect proper acknowledgement to the appropriate source. Any questions
regarding the use of any materials presented should be directed to the
author(s) or their companies.

TestConX, TestConX China, the TestConX logo, and the TestConX China
logo are trademarks of TestConX. All rights reserved.
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