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Take-away points

Get JTAG right — Use JTAG more
right from the start
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Why JTAG?
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. ma JTAG - a familiar name W@RLD

FURLEH

is widely available

but it’s still under-used
In-Circuit
Programming

* JTAG is probably built into the silicon you already use — so if you have it, use it!

* |t can be found in most PCB designs

» Make the most of it — if you have it for one purpose, why not use it for all 3?
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.. JTAG / Boundary Scan / 1149.x W&RLD

Designed to minimise access difficulties

* Test Access Port interface is 4/5 signals
* Gives access to the whole device
e JTAG devices connect to form a chain

Abstracted from device and board complexity

* No need to know what type of CPU core,
or even whether the device is a CPU,
FPGA, CPLD, RAM, PHY, etc.
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Testability

more testable design » higher probability of working board
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What is testability? INNOVALICT]
Y W@RLD
Measuring testability is complex
1. Prepare early
— the sooner you can test, the lower the cost
2. Testas much as you can
COVERAGE 3PEED

3. Testas quickly as you can

V

Returns
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ZUKEN
What is testability? wgaﬁg
Testability sounds sensible
But what does it mean?
PRESENCE — Is the part there?
Tested for what?
CORRECTNESS — Is the part the correct value?
Device ORIENTATION — Is the part oriented properly for polarized parts?
LIVE — Does the part come “alive”, basic function?
ALIGNMENT — Centred on pad properly?
SHORTS — Are there any shorts?
Pin OPENS — Are there any opens?
QUALITY — Too much or not enough solder?
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What affects testability? W@RLD

Testability is about ACCESS

JTAG In-Circuit Test Automated Optical Flying Probe Automated X-Ray Functional
Boundary Scan (bed-of-nails) Inspection Test Inspection Circuit Test
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.. Test methodologies W&RLD

Different methodologies have different strengths / weaknesses
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.. Aside: using different test methodologies W@RLD

Different methodologies are available at different times

* ICT generally not available in the lab — but JTAG is!
« X-ray may involve sending PCB to a 3" party

SR BulLp TESTING s PROBE SCAN BRING-UP
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What affects testability?

Testability is about ACCESS

* A point of access on a net gives you some fault detection

* Multiple points of access give you better detection
and fault diagnosis
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JTAG controller
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L

Open-circuit fault diagnosis:

A%

No open detected X

A
\
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Better access improves testability INNovaLlor]
Open-circuit fault diagnosis:
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Open detected \/
but not located X
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Better access improves testability wgaﬁg

A

L ‘\‘-

Open-circuit fault diagnosis:

L

’

[ Open diagnosed \/
and located \/
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Making sure of testability

So the more access | have, the better?

Yes — BUT if access is by test points

» ICT fixture complexity quickly grows

» Flying probe test time becomes impractical

In-Circuit Test Flying Probe
(bed-of-nails) Test

Zuken Innovation World 2018
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Making sure of testability

So the more access | have, the better?
* Yes — BUT if access is by test points

» |ICT fixture complexity quickly grows
>

Flying probe test time becomes impractical

+ Virtual test points are cheaper and faster
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Making sure of testability

Typical design process —where does testability come in?

* If your design will use JTAG for bring-up, that’s great!
— but make sure you don’t throw away the opportunities

NPI Reviews

* Is testability (and trade-off against speed)
reviewed early enough in your NPI process?

Design rules

* Sometimes you simply have to have rules.
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ZUKEN

Making sure of testability wgaﬁg

Design validation

« How?

*  What are the most important
things to get right?

XJ XJTAG DFT Assistant for ZUIKEN

If only there were some kind of
plugin that could help... !

www.xjtag.com/zuken
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Testability and JTAG

¥y @i

Zuken Innovation World 2018 XJTAG © Copyright 2018

EZATTAMDRZMEIZDOWT, JTAGTIXANATZESZTLLOIN?

20



ZUKFN
x ' . . INNOYWation
.. Testing with JTAG W@RLD

JTAG is unaffected by component density

* The pins of JTAG devices become test points in your circuit

JTAG tests non-JTAG devices

*  The JTAG devices provide access to test the PCB
Particularly useful when the PCB has BGA devices
» Cheaper/quicker/better diagnostics than functional test

JTAG dramatically lowers costs

» Simpler fixtures and test setup

» This means it's available at a lab bench as well as in the factory
+ Same tests used in production — no redevelopment
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. How JTAG has moved on W@RLD

In the last 10 years...

JTAG tools are also aimed at board designers — not just production test engineers

» Costs have fallen
» Support for non-JTAG devices is now easy

— Test scripts rather than test vectors (vectors are auto-generated)
— Code re-use — both within boards and across designs

— Model libraries

Accelerated in-circuit programming limited only by flash write speed
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Testing with JTAG

The circuit is powered during tests

* Unlike AOI / X-Ray / flying probe testers

No firmware is used

» Unlike functional testing
» JTAG device pins are controlled directly

The JTAG signals run at high speed

* Typically around 10 - 30 MHz,
sometimes faster
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Test fixture cabling

Bad:

Spaghetti wiring on JTAG signals

Poor ground connections

Good:

Twisted pairs (Signal + Ground)
Or ribbon cables with ground between signals
Shielded cables

Further reading:

www.xjtag.com/signal-integrity-in-test-fixtures/
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Signal Integrity in Test Fixtures
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Testing goes beyond direct access

» Testing non-JTAG devices is achieved using the JTAG device pins

» Because JTAG devices tend to be major ones (CPU, FPGA, CPLD)
they have access to many peripherals

Access means testability

Zuken Innovation World 2018
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A few JTAG devices can test a multitude of non-JTAG devices on a PCB

» This means that from JTAG you can perform tests based on device functionality
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Testing goes beyond direct access Innovatior
99 Y W@RLD
Examples of functionality-based testing
JTAG Device
* Use pins on the JTAG devices to PO TTPTTU "
write data to the non-JTAG devices h o= ) [‘5.;,' B a ,, it
on their nets, and read return data - :E‘::a e
=, Shext : J
L e ot el i EEPROM
¢, Opw ;
* I2C/ SPI devices L $:=1 Mang put resencr x
f = ]: :l‘:;:;:?!-c!-:u : —
* DDR memory Lﬁ TL.. [Sksees :_ .R"M
| sy e A1 L5
+ 2a

o
* Flash 444

* Many others... M

Test Connector
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What faults can JTAG testing find? wgat&g
EXCELLENT DIAGNOSIS ‘/ o .
‘/ Missing or non-powered testable devices
LOW COST
HIGH SPEED v Missing pull resistors
Shorts between nets with JTAG access
PRESENCE « Shorts to power or ground
CORRECTNESS o )
Open-circuit between JTAG devices
ORIENTATION
LIVE \/ Open-circuit between a pin on a JTAG device and a testable non-JTAG device
ALIGNMENT aults in logic between evices or and testable non- evices
X Faults in logic b JTAG devi JTAG and bl JTAG devi
SHORTS v Faults around coupling capacitors (using 1149.6)
x Via functionality-based testing: huge number of additional faults
QUALITY
Zuken Innovation World 2018 XJTAG © Copyright 2018 27

& TPCOLA-SOQIZDWT - JTAGTIEfAINTE S H ?

Presence JTAGT /NA A DTFEITLAMERTES L, PCBEDZ LK DI
JTAGTNA ZDFELFMETE S

Correctness - &L\, AV R—% > FOBEETY A IZLD

Orientation - (L, AV KR—% > FOEFEICL S

Live - (£ Ly

Alignment - L\ X

Shorts & Opens - 274 Y R WL

Quality - WWR | IFATEREZF v I T5ILIETEERA
BEELRERICET CZ2EUATA M2 RBRBO 272012, JITAGTHATE

DHEHRL T TDTREETEZITANS D, BIOT X b EBRAEDE
SANRWNED D ZHIMiT 2MELDHY £T,
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ZUKEN
XJTAG integrates with other test equipment Innovatior

WE@RLD

KEYSIGHT  FISPEA ZSTAKAYA TERADYNE  Wi&ioms

INSTRUMENTS
el

nnovation World 2018

XJTAG © Copyright 2018 28

ITAGE BB BRFEEAAE D, SEXERT R ML OMAEHHH Y
7,

XITAGICIF. A KR 7547 70—7, 7O0—T8E (FA LRy KB

B) ICTY>>y, 7720 aFITRRETCEETHA > avAdHl)
i@“o

EDEMAE I NEF=—XRETY,
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) a ZUKEN

TN INnnovation

WE@RLD

Use JTAG more
JTAG Programming

Zuken Innovation World 2018 XJTAG © Copyright 2018

JTAG%R 7R MIERT 57217 T4 <, Flash, EEPROMZ & DIEITAGT /N
ARHEHEHL IO II 07T EHTEET,
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Accelerated Programming

Programming is a pain — it takes time »

« It's a pain in debug : =

20
— Uploading new firmware each time you fix a bug

£ “

.

—  Throughput matters

—  Time on the production line costs money

How does this work?

Zuken Innovation World 2018

7077171l hhBEREIE HADETT,

FRICT AT I 52 L. HEYBBOTIEHY £EA,

-. ‘b\
- M -
Fo § & =
, L [~ q© N ' :
* It's a pain in the factory [

ZUKEN

INnowvation

W@RLD

-

‘Traditional’ JTAG is not known for its programming speed, BUT:

Accelerated programming using JTAG is as fast as it gets!

XJTAG © Copyright 2018 30

TNy TAORRRICETAT I LT 20BN H D0, TOFEEZRET

LENHY £,

FrAvY—Fy bTcOTRTTIVINAERRITNIE. THZHT/NAR

HBEEIICTAT I LT IRNETIHY FH A
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ZUKEN

Accelerated Programming W& 2D

SECRNIFE. RSO INAITANT

Accelerated programming can mean different things
* The PC may download some code to the JTAG controller

to reduce latency/communication between them

» Better solution is to program a device on the board and use that to program the flash

— Embedded s/w program on CPU

— Image for FPGA to configure it as programmer

ADORESS BUS
— Flash image can be loaded via USB/ethernet, 8 SRTNBS
or for an FPGA streamed over the JTAG signals ‘é’
D_—’ CONTROL LINES.

Zuken Innovation World 2018 XJTAG © Copyright 2018 31

BRABERTATZ IV IFENHY £TH, TNoDOMERITTRTRLT
TR W EITERDMRETT,

BEbEWOS ISy Y a—vavid, A—EREDCPU, H 5 WX
FPGAZFERLT7 7 v allZ2F AL T L TT,
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. ZUKEN
Accelerated Programmin INNOVALICT]
J J W@RLD
Again — some thought at design stage brings huge benefits later:
* Re-flashing during development becomes quick & easy
* Reduces production line bottlenecks caused by in-system programming
Maybe you have access to flash from an FPGA?
* If not, design in better access to the flash!
Minimum ‘traditional’ boundary scan time: 35 min.
Total XJFlash run time: 10.5st0 32.6s | =& up to 50x faster
INITIALISATION VERIFY
[l 1=
ReREZBFDH-H C RETERBETEARITNIE LR W EAWL DOH
HYEI,
CDRTARIZERTATZ IV OERMAZRLE LTz, ERDITAGFELE
LEEX L TH01E ‘%L%%i&&b‘ﬁi’( WEJ,
ZhidFlashX €U ORE ERISEV, FEFICHRBHGHI TS, (TAGDR

EHRZZT720)
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ZUKtEN
. . Innovation
. Accelerated Programming scenarios W@RLD

using Microprocessor

using FPGA

Zuken Innovation World 2018

XJTAG © Copyright 2018 33

XJFlashlZz ¥ HEFZDI DT, TORTA RTIEFPGAZ 7 2 v > a2 7R 7
vELTHBTAZEHZBNLTWET,

FPGAZNLA7RISIv71E. ~4va7atyY (RS54 RoGAIC
FR) ZEATLILYEETT,

EICHYR—-—bTEER>FUFZRLET, FPGAICARMaTAH 5 H. %
T IZFPGAAFLASHICEEER I N TW 21 E D DIEMETIEH Y £ A,

FPGADBEENECIIERTAIMNEALL TH, EXTAAEFICE 7Ty a
TFTNAZDRBERINTDOTA VIZERT DI EHNEETT,

=& ZIE. EEAARELCVHFPGAICEREINTWA Z L 2ERL£7,
FPGAICEE it d D &L Eld. RAIRTT — XN\ RZ&EHREL T,
77vaXE) OnEREERL £9,

FIzZIE, x4 787812y HYEFPGAOMAEZ 77y aDA x—T7LEY
IR L COMEL Y £ A, JTAGT X MEFICIE 7 Aty HiZfAd TEAHL

L. BEE— FTIEFPGAIZAH T2 LS ICEBRINELA, L7ch > T
BlFEIY £EA,
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Zuken

WE@RLD

Getting JTAG right from the start
Free Stuff

Innovation World 2018 34

JITAGZT A BN 7RI IV TIERT A EADOWNDAICTDWNTERER
L&*L7=

INE LF AR S7HICPCBICZLDTITRAH 2 Z &ICHHN K LT,

FOZEICDOWTERBAL 9,
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ZLJKtEN
TA ' _ . . . INNovation
.. JTAG - getting it right W&RLD

JTAG comes with some conditions

* You have to connect it

+ Signal integrity is important
— For test time
— For reliability
— For programming speed

» There may be pins which need to be accessible

— May need access to set the device into JTAG mode

Design and layout of the JTAG signals makes a difference

» Getting it wrong can double (or worse) the time taken to test each PCB

Zuken Innovation World 2018 XJTAG © Copyright 2018 35

JTAGZIEL <EMESE 2 ITIE,

C ETEINEEGT ILEND Y £,
- EEREREETT, RIS, CNEEALAALTTA,
« JTAGF A ZDFRIZHE, JTAGE— FIZABBEDFIBALETT,

JITAGIZA R YEBRELR A VX —T7 1 —RATTH. ZOMRERIE L WEIEIZ[EER
HETCLAT T NOEEAZITNRT (., PCBORSRICHBRE T L&
LiICHeeriET L L IREETT,

ZNWZPCBZEET 2HIDERMNIFEICEETT,
ZDOREDHEIZ, VN EFE-STT AV Z2EFIRIAET 52 & T,
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Checking connections

pAG

Device 1 Device 2 Device 3

& \(*\’P\\*Qé\& S&EP &Q'é\&

2
w
yyvwv

Multiple devices connected to form a JTAG Chain

XJTAG © Copyright 2018

n Innovation World 2018

CHNIZITAGT = — v oMY M DITAGT /N ZEHE T,

JTAGF 2 — V2R T 2I21F, 12DTNA ZADT—XEHAD., ROT/NA
ADT—=ZANIHENT, 70y 7 BLUTZOMOFIEES A NTD
TNAZZHBTHDZ EDNRA Y FTT,

F/-PCBLICEHODTFz—vA2FH > T¢I L, £F/-CPUT Y H%K
EORET, —DOTNAXREZHBEBDF z—VICTI2HELHYEET,

ZUKEN

INnowvation

WE@RLD
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ZUKtEN
x ' . . . INNovation
. Checking termination W&RLD

First Device LLast Device

Pull resistors
: Y
2
"l W

TAP
Connector

| TDO termination

| e

10K Q B8R

I 100pF Terminate the clock

Pull resistor — <€— asclosetothe last
device as possible

Clock termination

XJTAG © Copyright 2018 37

nnovation World 2018

EXRNGERD’HNIE. JTAGIIA G L HIBEEIIFEATESTL &£ 9,
Lo L. E5mE iPCB’CéﬁE WOMETH Y el £75

ZDRTA KT, JTAGZIOMHz TEMES B3 7= 0 BYIAREIRNARL T
WET, WD TIILIEIAMINEhTHY, 270y 2 (TCK) E5¢&
PCBTF—4H (TDO) EE50RiIGHHERTEET,

BWART7 =<V X%EBZ7-H1C1F, BRI AYICEETTH. £iIx
7aofuau¢—b#%<%Ui¢o% AL X N T WA WEE, Efk~
DEHT—T7ILVRIZELC A>T LEW, FAATRAMEEMETL T,
BREDT— XL, RIEHNBWNEITAGT —XICEY P 7 —DFLEL, TX b
HROTL -7 O7 I VBT —ABEEN R AERICKY £,
JTAGa Y hA—ZDFIZIE, ESOEEMDEIAZFHEITZODERELHY £
THA, BEAHAPELWERTF—< o RTEICAELET !



. ZUKtEN
Connector and cable design Innovatior
g W@RLD
+ Again, layout makes a huge difference
XJTAG Connector
* Avoid routing TDO next to TCK
— Both on the PCB and in cabling i 2
3 4
TDI
6 6
™S
a 8
9 10
1 12 e
o— X
15 16
17 18
19 20

Zuken Innovation World 2018
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PCBDIJTAGZ A7 ZDEVHEZ EFLTHZ LT, EERAUNDE K DREE
BRI ENTEE T,

£9. TDOZTCKDME K ICEDHWT &1F, FEFBICEETT,

TDOEFTCKDIL L TFAYN Ty P TEBRT HD T, TDOAMLDZ7AOXR =7 |C
W, TCKETTZ Uy FAREL, T—XHWIEBT ZRIEEELH Y £ 3,



. ZUKEN
Connector and cable design W&E‘fﬁ’ﬂ
+ Again, layout makes a huge difference
XJTAG Connector
* Avoid routing TDO next to TCK
— Both on the PCB and in cabling 1 2
35 r—‘ TOI
¢ ™S
g
2 ,—10 TCK
3% e TDO
@n
15 16
7 18
18 20

Zuken Innovation World 2018 XJTAG © Copyright 2018 39

CITIRHEFOHREAHY 9§ - TCKETDOIFr — 7 ILARTH WY & -
TWEHA (EVRTIFECTDH)

ROBRA Y blE, TRAIMEREREITAGOY PO —SRD TS5 v NiEAHE
EIITHIETT, TEALIFEEIC, KEDHZE. JTAGO 7 ZIZGND
NdH5I1Ed Td,

INLDT TV RHAERICE T vy or7E3nTIc, EBRYX—V/XADOBE
HERITIENZLHY FT,

NI, EXITNIFHRETESLTLLD?
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. ZUKEN
Connector and cable design W&E‘fﬁ’ﬂ
+ Again, layout makes a huge difference
XJTAG Connector
* Avoid routing TDO next to TCK
— Both on the PCB and in cabling 1 2
35 r—‘ TOI
¢ ™S
@ TCK
O o
n 12 -
@w_
15 16
17 18
19 20

Zuken Innovation World 2018

XJTAG © Copyright 2018

YA ST —HBEREREDOVO L DL, TCKETDO% D LBNIBFTICBE T2 2 &
T3, ZNHLDOEDGroundE5 T, 7AX =27 ZR/NRICHIZ 5 Z &N T
=E7,

LAT T FOEETZENDATERWLR S, TCKEGNDDIE L ICERET % .
JITAGEMERICZE LA WE Y Bz |Ltest reset (nNTRST) ) DEL ICEEE
L*xd,
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Connector and cable design

+ Again, layout makes a huge difference

* Avoid routing TDO next to TCK
— Both on the PCB and in cabling

» Use multiple Ground connections in the cable

— Interleave them if you can

Zuken Innovation World 2018

ZOEVEREBEIX. LUEN-BAEKTT,

ZUKENMN
Iﬂﬂ@‘u’atlDﬂ
W@RLD
XJTAG Connector
o = GND
3 4 GND
DI
6 B8 GND
TMS
8 GND
TCK
10 GND
1 12 GND
TDO
14 GND
15 16 GND
7 18 GND
19 20 GND

XJTAG © Copyright 2018 41

TOTF47HEEA7S5K (GND) BvéAfvrg2—1U—T74322 &, (O
RO CEESREOMBEAR/NRICINZA S Z A TEET,
ZDGE. BEEBOEVIEITRTIT TV RTY, 2FY., 8707471

?ﬁ;77/FbTTLiTO

EZATEETIE, BEOKRAL LEBEBEORMES

TNTERFAAVMIEEHLHTVWET,

REET AL TEEELD/
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Connector and cable design

» Again, layout makes a huge difference

* Avoid routing TDO next to TCK
— Both on the PCB and in cabling

* Use multiple Ground connections in the cable

— Interleave them if you can

* Don’t forget JTAG mode pins

— Route to header or have some way to set them

« Keep track lengths/buffer delays as similar as possible
— Particularly for TMS and TCK

https://www.fuji-setsu.co.jp/products/XJTAG/JTAG.htmI#DFT

ZUKEN
Innovation

WE@RLD

2
JTAGT A ©
Ba1tas

va kol e 2 %

g e

<

Zuken Innovation World 2018
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ZODFTHA RS54 (BAER) OfMF%. ZUKEN Innovation World®

XITAGHERAR—XTHEY LT T,

PDFIREXITAGD 7 2 7H A bABLXTYA—FT2ZEHLTETET,

https://www.fuji-setsu.co.jp/products/XJTAG/JTAG.htmI#DFT

JITAGNR V&) —XF v T ARIZTDOWNT

https://www.fuji-setsu.co.jp/products/XJTAG/JTAG.html
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ZUKEN

3
. INnowvation
XJTAG DFT Assistant for Zuken W@RLD

Free Plugin

XJ XJTAG DFT Assistant for ZUIKEN

Helps reduce board re-spins
Easy to use

Fully integrated into
CR-8000 Design Gateway

Download from:
Www.xjtag.com/zuken

BIETE https://www.fuji-setsu.cojp/demo/XJTAGAftZUKEN.wmv

Zuken Innovation World 2018 XJTAG © Copyright 2018 43

ZZHhHZukenHDXITAGT 574 > T, BIRFABEETTR FASLEH
FCTCEAILICOWTEHBELES,

EET T

https://www.fuji-setsu.co.jp/demo/XJTAGdftZUKEN.wmv
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° . H INNOWation
Reporting in XJTAG DFT Assistant W@ RLD
I S e WV -
. _:_‘-_ ﬁ’—%nnncﬁoﬂs 3
- i x/Y:P?:;:nmahom T -

Innovation World 2018
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XJTAG DFT Assistant |%. JTAGESDEHE L RigxTF v o L. FIBEER
HLR—FLZET,

ZOBITIE, Fr—VHELLERINTWEZ b Y £T,

LA L ZIEBRARELTE Y, £-&REERICEEADL DL H B Z & %
WELTWET,

¥/, AVTTATVAEVYAOBYRT VA EF v I LET, IND
iE. JTAGT A %2 FEITT H7-0ICIE L WREE (/- 1dHIfHRIEE) TH D HE
NHDITAGTNNA R o> Td,
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ZUKEN
XJTAG Access Viewer Innovatior]

Take a FREE XJTAG Trial

W@RLD
). e o——T T u‘..i.n‘. P NSIPP PR
—— " | b -
s — S . =
e s
N o
¥

QET STANTED NOW

Zuken Innovation World 2018 XJTAG © Copyright 2018 45

JTAGEE: A RESI T E /-5 XJTAG Access ViewerZ{FER L £9,

INIFEIRK ETITAGT 7t ROEBENERITRREN, IRIKT X MTER
WEFrAENA 74 L CEMAIT 22D TEET, ZLTCTHA VA2EEL
T. BEZOE2—%245KL T, TANT772ZADREDL S ICHEZEEIND D
HERLET,

COEEDIRYRL T, JTAGF z— VR L0 I XZHB LT, TXMAN
LyPaWEL T, BRAECOREMEZEIRL T, BSEMEEY ICFERN
THY—=X$BHZENEBAFTEBEELOICHRY £,

BIZ, TZITHEONTZHREDE. ") —XFvrFRbD7AY 27
MIFBTEZEATEET,



ZUKEN

innovation
Further test development W@RLD

Zuken Innovation World 2018 XJTAG © Copyright 2018 46

DFT Assistant ICAD L7=T—XIEXITAGZ7AY =7 MBI, TR b
ETPTRIMNERZELR— MIFMBINE T,
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Saving time and money

ZUKEN
Innovation

WE@RLD

XJTAG © Copyright 2018

JTAGTZ K DL aX M ZHRTCES 22BN LTCEE LT,
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ZUKEN
Saving time and money l,?}’gatfﬂ

Thinking about JTAG at the design stage...

* Get the JTAG chain(s) right — use a plugin to verify your board design
» Consider signal integrity for JTAG traces
» Consider improving access to flash devices

» Use DFT analysis from your JTAG software to improve testability

Zuken Innovation World 2018 XJTAG © Copyright 2018

EJ s

e JTAGF z—>%I1EL < —XJTAG DFT Assistant CeRst##ER L T &
W, TNIFEEY —IILTXT7vyO—FTXET,

« JTAGEEREBZERT 5
« TV ATNARANDT VL RERETDHIEHRETT S
« JTAGY 7 b7 2 7DODFT#HMZ2ERA L TT A MNESUEZBICHET S
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ZUKEN
Saving time and money l,?}’gatfﬂ

Thinking about JTAG at the design stage...
...brings benefits sooner than you would think:

+ Use JTAG to test your prototypes
* Re-use those tests on the production line
* Benefit from the test coverage that JTAG gives you

* Use accelerated JTAG solutions for in-system programming
— both for debug and for production

Zuken Innovation World 2018 XJTAG © Copyright 2018 49

TR TITAGE E R T 5.
WLV BELHFZE DT 01T

e JITAGEERLTANEXATH2TAINTES
s TRNAEETA Vv TEAEBETS

e JTAGN VXY —ZAF v VT AMTHNL YD EHRTHZET, %<
DTANT 47 ZAF v %EIBTE S

s TNy T EEEODMAIITAGIC X 28%EFlash7’0 77 2 v 7 %2&E5td 5
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ZUKEN
Saving time and money %@"E{Tﬂ

Get JTAG right — Use JTAG more Make use of the
right from the start FREE STUFF!

Zuken CR-8000 Plugin
DFT Guidelines

Signal Integrity article

Zuken Innovation World 2018 XJTAG © Copyright 2018 50

PCBAREINZRID., PHEEAN OITAGEZREI T 52T, 7AMXAT
ATENIFBESCICTR M, 7ATZ IV TRy TZBTEET,

ZLTXITAGDFT7o X & v baXyrya—FdniE, TR ORGSO
MIxERTITA X J,

DFTHA RZA4 &y ra— RN,

https://www.xjtag.com/ja/about-jtag/design-for-test-guidelines/
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EEERHBRT ot e
Ser e Ve are happy e
XJ XJTAG DFT Assistant to talk more AN AomRr 750 R

SR ORBOMNEL F) + 2070~

Come and visit
our stand

Useful links:
ZUKEN xjtag.com/zuken

C RSO xjtag.com/free-trial
xjtag.com/design-for-test-guidelines

BRI A RS o= CBRLTLEY
xitag.com/signal-integrity-in-test-fixtures

waww.tog.comizulen

Zuken Innovation World 2018 XJTAG © Copyright 2018
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