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Anforderungen an Boardtester

Woraus resultieren die Anforderungen an
Boardtester?

A Technologie der zu testenden
Baugruppe

A Wirtschaftlichkeitsbetrachtungen




Anforderungen an Boardtester
Technologieaspekte

A Integrationsgrad und Packungsdichte
A Hochpolige Komponenten
A Verfugbare Kontaktierraster - Feinpitch

A Zugriffsmoglichkeiten fir die Kontaktierung
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Anforderungen an Boardtester
Wirtschaftlichkeitsaspekte

A Zunehmender Kostendruck - Testen ist kein
Aadded valuehn

A Hohere Typenvielfalt und kleinere Stiickzahlen
AKe¢rzere Produktzykl en u

A Adapterbau, Programmerstellung und
Folgekosten
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Teststrategien

Abhangig von den jeweiligen Randbedingungen
werden folgende Testertypen eingesetzt:

A Boardtester mit
Nadelbettadapter

A Flying Probe
Tester
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Flying Probe Tester
Vortelle

A Keine Adapterkosten

A Test vom Prototyp bis zur Serie

A Schnelle und kostengiinstige Reaktion auf
Layoutanderungen und Redesigns

A Minimale Kosten fur die Prifprogrammerstellung

sap) KASPEA 5



Sac)



Flying Probe Tester
Polyfunktionaler Tester

Connector
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Mechanik:

Linearmotoren
Luftgelagerte Achsen

Closed loop
Regelsystem
(optische Encoder)

Soft Landing Funktion
Programmierung der

z-Achse in Hub und
Andruckkraft

Flying Probe Tester

Die tragenden Saulen

Elektronik:

Messtechnik fur alle
Anforderungen

Modulare
Erweiterung far
Cluster- und
Funktionstests

On-Board-
Programmierung

Integrierter Boundary
Scan Test

Software;

Homogenes und
komplettes Umfeld
vom CAD-Import
Uber Test bis hin zu
CAR/CAQ

Online Optimierung
der Testsequenzen



Flying Probe Tester
Konstruktionseigenschaften

Stand der Technik:

ALinearmotoren -

ALuftgelagerte Achsen

ASoft Landing Funktion

AClosed loop

‘ Unerreichte Genauigkeit
Hochste Geschwindigkeit
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Flying Probe Tester
Die Mechanik - Doppelseitige Kontaktierung

A Magnetic suspension

A Air Bearing Test area size: 500x400mm i 20x 16 0
A Linear encoder
A X, Y & Z linear motors with

529 SPEA high acceleration rate 0




Kontaktiermaoglichkeiten

F Test Pad

Minimum

------------------------------------------------

-----------------------------------------------
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Kontaktiermaoglichkeiten

F Test Pad
F Via holes
F Via holes metallization

Minimum

----------------------------------------------------------
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Kontaktiermdglichkeiten

F Test Pad
F Via holes
F Via holes metallization

F Soldering pads

Minimum
100pm
T 100

Minimum
250pum
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Kontaktiermaoglichkeiten

F Test Pad

F Via holes

F Via holes metallization
F Soldering pads

F Through hole pin devices
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Flying Probe Tester
Die Mechanik - Eckdaten fur die Praxis

A Minimale Padgrge:

A Wiederholger; uigke

A Minimales Kontaitie ~:
A Beschleumgung

L I
A Geschwik

A zAchg"sa:m.b

| autorﬁatlsbhes Z-Guarding

O — i
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Flying Probe Tester
Belademadglichkeiten

Inline Version fur hohe

- Auslastung und
Automatisierung mit Be- und
Entladestationen

(65
]
=)
()
1
=

E  FLYING PROBE|

Shuttle Version fur manuelle
Beladung

EiSPEA

Lo
/=]

t  FLYING PROBE TESTER |
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Flying Probe Tester
Test capabilities

Optical test

A Device presence
A Missing device

A Device orientation
A Alignment

A Optical character
verification

A 2D code recognition

Electrical test On-Board
Programming

A Flash memories

A Power-off InCircuit

A Power-on InCircuit

A Nodel Impedance A E2 memories
Measure A CPLDs (Xilinx, Altera...)

A Open Pin A In-system write
A Boundary Scan

A Bist and Bost

A Functional
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Flying Probe Tester
Electrical Test capabilities

Type
Resistors

Capacitors

Inductors
Jumpers

Diodes
Led diodes

Zener diodes

Bipolar
transistors

Mos-Fet
Transistor

Measured parameter
Value W

Orientation value (when WP
polarized)

Series resistance

Value uH
Continuity

Direct voltage \2
Inverted voltage Viev
Direct voltage V;
Direct voltage Vi
Regulation voltage Vv,

Base Emitter voltage V.
Base Collector voltage V.

Interdiction voltage leeo
Saturation voltage Veesat
Gain 13 (hfe)
Direct diode voltage
Drain Source f
Open Drain Source Vs off
voltage
Closed Drain Source Vg,
voltage
Closed Drain Source R

. DSon
resistance

Type
Fuses

Photocoupler
s

Transformers

Relays

Short circuit
absence

Scr

Push button
Dip Switch
Varistors

Quartzes
Connectors

Measured parameter

Resistance value

Led direct voltage
On/Off condition
verification

Winding impedance
Winding phase
Transformation ratio

Coil impedance

Open contact

Closed contact
Contact attraction time

Minimum working
voltage

Resistance

Closure
Maintenance
Opening

Closure

Opening

Voltage
Capacitance
Nominal frequence ¢
Contacts soldering £

mw
Vi
Veeo®
Veesat

Rel
\%
%

Rel

us

=

< << << KL

KHz

Type

Supplies

Current
regulators

DC/DC
converters

Comparators

Operational
amplifiers

Logic gates
Watch Dog

PWM

Measured parameter

Input voltage verification
Output voltage verification
Absorption current value
Output voltage

Load regulation

Line regulation
Output voltages

Load regulation

Line regulation
Presence and orientation

Positive saturation
Negative saturation
Short circuit current
Source current

Sink current
Presence and orientation

Positive saturation
Negative saturation
Short circuit current
Source current
Sink current
Positive slew rate
Negative slew rate

Voltage follower
Truth table

Voltage

Timing

Output voltage
Switching frequency
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Flying Probe Tester
Prufverfahren NET-Test

A Reduzierung der Testzeit bis zu 80% beim
Kurzschlusstest.
t Impedanzanalyse fur jeden Schaltungsknoten;
nur ein Test pro Netz

A 100% Kurzschlusstest Abdeckung

A Erhohung der Testabdeckung
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Flying Probe Tester
Prufverfahren NET-Test

NET-Test

Messung von C mit Auflésung von 0,1 pF

Active Probe \

High Speed/
High Accuracy
DSP-Messeinheit

Active Probe

GND
(frei wahlbares Referenz-Netz)
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Flying Probe Tester
Open Pin - Electro Scan

T e ™
Flying probe
ying p Flying probe
Flying Electro Scan probe
Measured signal
JuUo
Ground
Tested pin
\_ P /
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Test Programm

Input
Available documents Test program generation Result
N
Automatic @
CAD File |:> Test Program :> Test program
Generation

< '
Automatic s,,

|:> Test Program |:> Test program
Generation

Guided !
Board Data
Editing

Gerber Files I:> l

N
Auto-Learning @
No documentation |:> Test Program |:> Test program
Generation




Test Programm
Erstellung mit CAD Daten

KESPEA

sap KASPEA
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Test Programm
Import Elektroschema in PDF Format

ﬁS(hematl(s - 'C - LITEF_804475A - TP-804475-000A_LITEF_PROC_MOD-JTAG' - Spea - Leonardo 1.7059 YA

Fle Edt View System Lbiay Data Tools Hep i SPEA
e Director ’ k3 New ’t& Open ’” Login |- Board Layout Tl Test Point &g Test Plans ‘.-.\ Build Tpgm |I!- Exit
HaED® E& S Ha oo e dEs
o T ——
7 Al & ¥ | O~ @ PoF11 |
e = : [iowe
Preparation A2 = i - : %J PDF1-1
S H
Simulation = - "
Ll g = = =
L oy i '"' ,7 g
Fixture / Test Point b Drawing Ref. AT1
g i?j Part Number PN_LOETAUGE
& B o Device Nate. LOETAUGE
Tesl;rogmm ? asbudine Device Type Test Point
LT Case Naie COND404
= : LD GCase Type SMD
o o ]
Certification ] — 0
. Lose - o
(s e = Not Mounted Top
= ® Project = = PN chedk
A - ST
i Files S -
= @ Board Data =T 3 = TP,?‘"T\M'
H3 Layout T Tp Name
D BOM L i Tp Type
[ Part List e Net Name
I NetList |--n-.-. 5.?‘_:_.":_‘ |u-m- [ [ evonee Channel
% By Eir. 297‘* T s e it = Contact Paint
Pawer Supply - Source
m Echematics || = [l 4T sd0 p P © © | O/H B o) ==

@ @ Board Placement| s i, gt st |3 Intemal Parts

B2 I{ iti
L RopreFosition Pin list of AT1

B B3 ¥ Drawing Ref. Al pin & Tp Number [ Tp Type Channel [ Access Side
Fin_ 0] Wethame | X | V[ Avesssde | Tetpom [ Pmi A1 1 Top
1 ICPU_TSIZ 109.48 107.04 Top v A E4 Not Accessible
L 1 [
| Il Operator: ADMINISTRATOR || Zoom:200% |
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Test Programm
Angaben Uber Board Access

:%Home
| Leonacd

Test Program Generation - Board accessibility

Contact - . .
'ﬂm:f':lm N Sponefbe oL rd To Sprlng probes details
PB ALL1 - Cronn Mead 4 point & C“Cklng = buﬁon - | s
B ———— 75 choose spring probes ::;l point statistics
] TP Component
A een / \ Lonnector
73 k J otacc 037 T,
J(.m”ib“i“ i Test Point Priority L

SMD Pin
Pad 1

Board Bottom Side Up - 100% (recommended)

Contactable Nets 339 / 339 Test point statistics

Pad

£ £ €% ¢ ¢

tact TP Component
= e T Connector
THAn

via
SMD Pin

Net accessibility report
Clicking on pie chartto

Positioning display the report

Board rotation
Clicking on the two
arrows to change the
board rotation

<-- |t is necessary to analyze

Operatoc FIRILLI
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Test Programm
Debugging

File View

~

= Open

Test prepare

Test execute

Lo
Faultfinder
fizad
L

Multimeter

Board Data |
Fly Repair

Data Tools Help
@ Login | @ Exit
E bR

s | | ' 1 |
NZT Runner 1.91

Task #688: N00324

Max=21.62 pF
Min=21.44 pF

21.63 pF

C Res.
| € Jun. 17.43 pF 21.30 pF

Test session - 'UNTITLED" | Only test fail

=1&] x|

READY

Camera Test Message | Overall | Service Message
viClearat stat | & Print |

IMET HEAR TOLERAHCE DETECTED: E]

IHET HOD458 TH#339 FRIL
HZT HOD458 (TP 615) -REF GHD (TP 833)
(CAPACITRHCE Hin: 55.44 pf
\YALUE: 72.68 pF
RES ISTRHCE

(YALUE: 14.01 K

HZT HO0476

HZT HOD476 (TP 633)
DEVICE(s): R18
CAPACITAHCE

(YALUE: 52.15 pF
RES R18

(YALUE: 4.38 Ka

HZT HO0470 T#490 FRIL
IHET HOD470 (TP 627) -REF GHD (TP 833)
DEVICE(s): R24

[CAPACITRHCE Hin: 33.54 pF
\YALUE: 41.63 pF H 0.99 pF
RES R24 Hin: 4.00 Kg
(YALUE: 4.38 Ka Hax: 4.52 Ka
[MET HOD324 THGBS FRIL
IHET HOO324 (TP 494) -REF GHD (TP 833)
CAPACITANCE Hin: 17.43 pF
(YALUE: 21.39 pF 1.30 pF
RESISTRHCE H .10 Ko
(ALUE: 9.57 Ka Hax: 10.05 K
HZT HOD459 T#437 FRIL
HZT HOD459 (TP 616) -REF GHD (TP 833)
DEVICE(s): R11

CAPACITRNCE Hin: 19.05 pF
(VALUE: 23.33 pF i 3.28 pF
RES R11 H .30 Ka
(YALUE: 9.48 Ka Hax: 10.70 K

@

B X | Testpointcoord ~ | Probe Enable: 1

[~]] prawing Ret. A= Pin AS][  TestPlan  [w|[Tascld [+]] Task Name | Resut (=] Pas [v]| Fail []a]

Test# | Probed | Probe2 | Probed

u7 14 NZT 453 NO0366 PASS 1 0

688 - [494

r | Value |
Capacitance NZT N0O0324 (TP 494) -REF GND (TP 833) 21.4p 17.4p 21.3p
Resistance NZT N0O0324 (TP 494) -REF GND (TP 833) 9.57K 9.1K 10.05K

PASS 1 0

u7 17 NZT 470 TMS

(7778 7 T T 11/ T S

(7 S N |- =11 7B |
u7 21 NZT

464 NOO363 PASS 1 0

A |
‘ goShow. Joo Autoalign

console || | Recy on Fail

‘STOP(FE} ‘ = ONE SHOT ‘

Operator: ADMINISTRATOR

Tagged rows: 0 Zoom: 100% Rotation: 0
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Test Programm
Expert Mode Debugging

I 3 — =
O Q| v K »m
Save Cancel Undo Previous Test Next Test

Rernark:[RESR1 10K 5%
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T : Timi.ng Reference Internal
182 - Matrix e ——
1182 I - TestInstruction & Condition 21808 il
d '[ Print Instruction & Condition Current 20 mA
DRI1 63 | = M 1 Sense Internal
¢ 53 | - DVYM1 Mode PowerV
i Timing Phase 1
- Counter
Y Timing Polarity Direct
D 1 Driver2 Current By Pass off
- Guard1 Slew Rate Medium
Boosterv1 —
DELE Boostery2
ABUS1 v
ChE Boosterl1 0
- Booster2 ABUS 2 ] O
RLC ABUS 3 O O
o o Sl - Fixed Power Supply ABUS 4 0
8 gl - Programmable Power Supply External 0 0
1 7| ~EscanA
E Efl -EscanB
BTV
i MIl - Digital
| - | Waveform Generator 1
N : il - Extended Scanner
T ot T|| ~AC Generator 1
E E|| - DC Generator 1
? > ? - DC Active Load 1
A a|| - Power Matric1
¢ BSTAZ A
E E

ESCAN B -

Amplifier

v —
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; Ly L b
I> WG 1 Power E ot
BSTI2
"

5
g
# #2 # #4 s |, . eer — K
L L] HlE Current I~ H
o [of [* [ 1 ‘ J 8
# #2 #3 #4 CRERE corcreston | (31 15 8
S g E 5 V/I Source <| |=
111 e s L

JIL
&>
i
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N
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Flying Probe Tester
Applikationen

A Test von Prototypen

A Production Test
A Reparatur

A Reparatur von
Feldrucklaufern
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Flying Probe Tester
Testbeispiele: digitale Boards

4 ‘ = ! —7-1: —: -, _.hﬂ._. - : :
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