Auto curve tracer

Main Function
» Open /Short Test
» |/ V Curve tracer Analysis
» ldd Measuring
» Power Leakage Test




Software function
Curve Tracer ( 2 Probe Tips ) for Failure Analysis

On this failure analysis application, only two probe tips are need.
System offers four specific channels, CH1 (F-) / CH2 (F+) / CH3 (S-)
/ CH4 (S+), to complete this requirement without the pin assignment

definition.

User can easy to find out fail pins I/V curve situation.
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Software function

.Easy to set up Pin assighment :

Pin assignment is easily set by a mouse

click on the window —based
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Software function

« Simple O/S Inspection

« any tested pins can be selected by software as “All-Pin”, “Pin-All”
and “Pin-Pin”.

Fin-to-Pin (ma) 1.0

Shart Limit (ohm) 100
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Fin+ | Pin- A Reading |Reading Stat Judgment T
{rm#) £ ) CICE] Delay m=ec) i -

1 All 1 0100 054530 [ A [ A Pass Higgh Limit (%) 3.00 E
. 1 Al 0100 05286 [ A, A Fass Ly Liemit (%1 010 }E
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Cnce COMPARE TO AUTOSET is checked after loading some
test project, the Judgment is depend on what status of AutoSet is.

For exarmple, Mew Stauts: Open, AuotSet Status:Open, . Compare to AutoSet
then the judgment is PASS Check Pin "ﬂ'-l*li

Dut Ma. | 1
Use ALL-TO-PIN, PIN-TO-ALL to scan "CHECK PIN NG
The pin can be judged as Open, Pass, or shorted to some others. — Open /Short ?

Use PIN-TO-PIN to scan "CHECK PIN NO." versus each of other pins . _  Short to { Pin?)
All pins that shorted to this specific pin can be found.
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Software function

« User can memorize the I/V curve of one golden device and
compare with the unknown devices, so it becomes very simple
and quick to find out problem samples.
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Software function

® ‘O/S Test or Leakage test item -(Unpowered)’

« After executing “Test Project > New Project” menu and loading the
relative pin assignment file, please execute the below menu to open

“O/S & LK (Unpowered)” tab.

MeerEngmeer)  Pin Lesgnment BEEREEEESN L bont

Operator Panel | System [_F
Open Project

Tatal Ping FOUT | Ciits Save Poject

Close Project

Pin Tester
No Channel | Ball e

Bdd O or Leakage Test Hem -- Tnpowered

1 1 444 1dd or Leakage Test Item -- Powered

7 3 Add Curve Tracer [tem




Software function

Open /short test :

Autoset

(1).All to pin
(2).pin to Ali
(3) Pin to pin

User define

(1).All to Pin
(2).Pin to All
(3).Pins to Pins
(4).Pins to Pins
(5).All to pins
(6).Pins to All

TeriEngineer)

Pin Lasignwent  Test Project  Abont

CDperator Panel | Systermn | Fin Assionment | OFS

AuDSet Try Run |

+Pins | - Pins| Force

Delay
{ms)

Open Shart

4 b X

SMU1(+) & GND{)

R T S Rl W 1. Al to Pin
| —"
1. Allto-Pin ey
Add
2. Pinto-All O Ingert Steps
3. Pin-to-Pin f+ Append
4. Pinsto-Pins
3. All-to-Pins
6. Pins-to-All
/JFnrceI (A J| 0.1
Force | {mé) -
[¥] pen Limit (%) 2.00
Force | (ma) | ‘ﬁ/ﬂ
' ' 7 ShortLimit vy | 0.10
Delay (msec) 2

[Pin File = CACTCTBINGYIREV 255 WIR |




Software function

 Autoset

Most of user from the IC packaging manufactory click “AutoSet” button to create test
steps that learn from the golden device according to the test condition (Current source,
Diode High limit, Diode Low Limit, Power short limit, Source delay time) you set.
Max. Current Source =10mA, 0.01V <= Diode Low Limit < Diode High Limit <= 9V,
Clamping Voltage = Diode High Limit + 0.5V

Operator Panel | System | Pin Assignment [ 0/S & LK (Unpowered) ] x
AutoSet | User Define | Try Run >
Pin | Charnel | &l -=Pin | Pin-=all o = ol e el
Index Mo, ] (%] VR Ciode Function Fower Short
1 M 1 0.553 0.529 ISre (s ||:|.1 oa Isre {rma) 0200
2 |2 3 0577 0576
3 ) 5 0.571 0.544 ngh leltl:_'\-':l |1|:||:| Shoart Limit {Ohr‘n} 100
4 |4 T 0579 0596 P |,:,_2,:, )
= |5 0 0505 0536 Lowe Limit () Delay Time {msec) |2 (]
5 11 0577 0.559
g 7 13 0.530  0.565 [ Discharge pertest M @’
g |8 15 D-SZB III.:SEEE —
g |9 17 0500 05275 Fins {Moarmal Diode Pass)
10 10 19 0.595 0.553 1-20
11 |11 20 0.500 0.502
12 12 15 a.:s10 0.550
13 13 16 0505 0.538
14 |14 14 0595 0.540
15 15 12 0516 0.565
16 |16 10 0544 0533
17 17 g 0521 0.555
18 |18 5 0546 0.526
19 149 4 053558 0582
yf - 10 |
Qpen Paszz / Low / Short  Powver Mot SH T U B ﬂ Skt | el |

e e




Software function

Unpowered Leakage Test (Force 0.2~0.4V, Short Limit <
0.05mA) for the I/O pins with ESD diode inside.

Ground Pins—> 1/O Pins, I/0 Pins > Power Pins

One example to setup unpowered leakage test
steps is as below.

AutoSet |I._Iser Define | Try Run =

SMU1{+) & GND{(-)
. . Delay| Open Short . "
+P|ns Fins Force (ms) Limit Limit Reading 1. Pins.to.Pins j
1 :10 =] 0.4%7 0.025maA 2 A 0.004mAl 0.002mA
2 i@l |2E| 0.4%! 0.025mA 2 A 0.004mAl 0.003mA ; Mew Add
- Insert
R p Steps
Unpowered =l = Append p
Leakage steps Change Specification

Fin10 is Ground Pin

Find Pi Delete Steps
Pin20 is Pawer Pin e —
Other Pins is 140 Add to Curve Trace ForceV(v) ~|| 04
Clamping (ma)| 0025
[Pin 10 — Channel(1) = 19 1. Allto Pin Force | (ma) (L I

@0=(19.1119) g E::::-\?::’] Force ¥ (¥) kel Shart Limit (ma| 0.004
4. Pins.to-Pins Delay (msec) | 2

5. All-to-Pins Daisy Chain |

6. Pins-to-All o |

Test all steps |




Software Function--- Auto |/ V curve tracer Analysis

Automatic /Manual plot is available

Can use simple curve tracer function to measure

I/V curve of all pins

[ #5134 Smart-1 Curve Tracer { 256 Channels System with Relay AMICD )}
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Operator Panel | mmam| Pin Assignment | osalLk {Unpowered) | CT(OS_FI) LR

Scan Definition | Data & Command

-

SMU1
o Faorce | Delayims)|  Clamp
= - Bas GND @ ma 1 1,600V
= | Action | Hold
3 {msec) Start Stop Step
= -1.000 1.000 0.040
Pins | Bias ) | Bias(m&) | Pins
1 SFDMv 05 Al 10000 0100
i FOM » 040 All 1.000 0.100 2
3 F3 |FDM » 0.A0 Al 1.000 0100 g
1 2
Step.1 Sweep Source |:|
Cable (Ohm) = 3.42 start | [ Force maA v
¥ Steps can be modified ﬁ Delay(ms) |1
¥ Open all relay befor starting scan | clamp_|1.500V
v Append Data for each scan gEE 11031?
[ SMU1= External Keithley 2400 Step 0,040
Tile ~ SMU1




Software function

« Power Curve Tracer
« Step 1> Add power level to POWER pins, Add precondition level on some
input pins,
« Step 2> Connect SMU1 to the tested pin and force source level from Vss-
1V to Vdd+1V for measuring the leakage current.
« Tracel :( Normal) Trace2 :( Put one 3Mohm resistance between the tested
pin and Vss wittingly)
SMU1 SMU2 SMU3
7 Foree |Delayims) Clamp | Fore |Delayims) Clamp | Force |Delayims) Clamp —1IIIIZII:|*-," _______ | -0.069Y
: Eias | GND| v 5 |oiomma v 5 dcoome] v 5 04000ma ) SMU1-Sweep  -0.478 i-0.467
3 Aedon (ﬂifc) St | Slp | o | Sat | Sp | Gep | St | Shp | Biep F1 (M) SMUT-Sweep] T F A _n.ooa7
° 4000 | 6000 | 0001 0 ; 0 0 ; 0
Pins Bias{¥) Bias(mA) Pins  Bias (V) |Bias(mA) Pins | Bias{¥) Bias(mA) Pins |4 » M Testl Testd
1 B Bas-| 100 7 o000 0100 5000 20000 25 0000 0100 Traces Definition
2 FLFOM -] 05 @0 oo 0400 6 5000 0000 2% B0 000 @ Test Mame Diata Series
: wefuis Al Tests - G-y |
Q=030 sen? -pois | Al TESts SN |
@0=(7,36) Cable (Ohm) = 1.55 —
@1=(55,35) ™ Steps can he modiied M 4|k M Flot
- Curve Trace [ All Tests / Pinb )
o E J

o S e T e Y e SN Y e Y e Y e Y e T e I s Y e Y s Y o Y e Y e Y s Y e Y e Y e SN s S e Y e (Y e
L = Y e e R e I = e = = N e e T == I I = ]
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Software function

 |dd Measuring

Fower Precondition . Leakage Spec. | 1dd Spec.

Power  Power ‘Voltage  Clamp  Limi
Source . MName 0 (mA (mA

Delay

i) Fifis List

GO

=

oMUz Yes | L) 80000 1000 02000

=

vy Mo | 25 50 4D d

SUT Moo KELZAD0: B0000 100 a0 i

Power . Precandition ', Leakage Spec. ' [dd Spec.
P oueer Clamp Limit | Delay - BIMG | &
L7 |dd Mame (A (mA | (ms) Precandition Low
1 2 ldd_Reset 0200 0.0100 g 1
2| 2 | lddSeep © 0200 00100 30 2
Add Step
Dielete Step _

@0=(20,26-27)
@1=(2-8,11-19,21-25,28)

Fower ' Precondition ', Leakage Spec. ', ldd Spec.
GND SMU2 SMU3 SMUIMVIBAIL | For 1dd
Pins  Yoltage Pins  ‘oltage Pins | Voltage  Pins  Measure
1 5.000 | 5.000] | 0000 1 Yes
2 5.000 4dd Step io2000000 1 Yes
Delete Step
Idd & LK (Powered)
Power . Precondition ', Leakage Spec. ' |dd Spec. Idd Test
?MWS; |dd Name C(I?nrg)p %L;n;t) [Efnlz;f Precondition #ofAverage|—1
. Pl
! : 0.200;  0.0100 ° 1 Per Pin Measure
2| 2 Idd_Sleep 0200 00100 30 2

Save

= | L|J Leakage Test
@0=(20,26-27)
@1=(2-8,11-19,21-25 28

[ Show Fail Only
[ Step by Step

Repeat Test# |1

Power Name | Voltage @) | Limit (m&) | Reading (mA) -
1 |Idd_Resat 5.000 ooioo [ Save
7 |ldd_Sleep 5,000 o000 [EEEE

I(Leakage Measurement, Gross ldd ]Check Precondition




Software function

 Power Leakage Test
« Create Pin Assignment File for Leakage Test as below.

Tester puUT Tester puUT
Channel | Ball Mo | Finger Mo | Function Mame | Attribution Mame Channel | Ball Mo | Finger Mo | Function MName | Attribution Mame

1 1 pas oA 40 FB3 I
2 3 paz 22 38 FB4 8]
3 =] P&1 (8] 23 36 PB3 (8]
4 7 P&D I 24 34 PBG I
) 9 RD* IM 25 32 PB7 (8]
] 11 CE* Ir 26 30 WICC WiZC
7 13 GRD GRD 27 28 o7 (84
] 13 a1 Ir 24 26 DG 2L
9 17 Af Ir 29 24 ] 2L
10 19 pCy (8] 30 22 D4 (4
11 21 PCE I 3 20 D3 (94
12 23 PCS 8] 32 18 D2 (84
13 23 PC4 (8] 33 16 £ 2L
14 27 PZa I 34 14 Lo 2L
15 29 PC1 (8] 35 12 RESET IM
16 31 pC2 I 36 10 I Ir
17 33 PC3 8] 37 g paT 8]
14 33 PBO (8] 34 G PA&G (8]
19 3v FB1 I 34 4 P&S I
20 34 PE2 (8] a0 2 paa (8]




 Power Leakage Test

Software function

Powear

P ower

Voltage | Clamp

Litm

it

Delay

i [a]

GND 7 Pins |Voltage Pins Voltage Pins  Measure
SMUZ | Yes | YCC | 5000 200 10.0 26 1 | 36 | 5000 4800 @O0 |
EIEEN Mo ..PE 23 : .EDD 450 Fower . FPrecondition / Leakage Specification
Power / Precondition © Leakage Specification
Tested Group Mame F?:-,:EE LE?EE}QE 3;'2;{ FPrecondition Method PL'inSSt @D={5,35}
: @@1=(5-6,8-9 35-36)
1 Lk_IM 4.300 1.0 1.0 1 Serial i 2_{5 FB-0 35 35}
2 Lk_IM 0.100 1.0 1.0¢ {Serial 2 @3: 1 4'1 0 '25 37-40
3 L0 4.800 1.0 1.0 Serial @3 @3=(1-4,10-25,37-40)
4 Lk_IO 0.100 10 1.0 Serial @ @4=(1-4,10-25,37-40)
& |LK_IOZ 4.300 10 1.0 Serial | @5 @5=(27-34
6 LK_0Z 0.100 10 1.0 Serial @6 @h=(27-34}»
Power . Precondition . Leakage Specification
Tsstrggrﬁéuun Fins Function Rame F?:{gs LI:IEHA';; Hsl:idggng Bypass il
2 Lk_ I ] D> 4.8 1 a
3 Lk I =] Lg= i 4.8 1 a
4 I o Y | =] 21 4.8 1 a
a [ a A0 4.8 1 [m)
=] k=1 35 |RESET 4.8 1 o
r L1 36 |[WWR* 4.8 1 a
=] Lk<__ 1] ] RD> a1 1 a
10 LI =] cs* [ | 1 a
11 LI 8 A~ 0.1 1 o
12 1M =] A0 0.1 1 [}
132 [ 25 |RESET .1 1 -0.1
14 L k=1 36 |WWR* a1 1 n}
16 Lk 1D 1 Pas 4.8 1 [}
17 L<_ 1D 2 PaZ 4.8 1 a
18 Lik_ 1D 3 A 4.8 1 [m}
139 L1 4 PAa0 4.8 1 ]
20 1O 10 |PCTF 4.8 1 [N}
21 L1 11 |FCE 4.8 1 [}
22 LI 12 |PC5 4.8 1 [}
23 Lk 1D 13 |PC4 4.8 1 [u}
24 Li<_ 1D 14 |PCO 4.8 1 [m}
25 Lk__ 1O 15 P 4.8 1 o LI
Laal:caga mMeasurerment. Gross ldd S Check Precondition




Software function

« mass production Test to link with hander or by manual test

User(Operator)  Pin Asdgnment  Test Project
Operatar Fanel | Fin Aaaignment| || b x
Counter 15t fail pin of each retest L
o}
Pass 0 =
Open 0 %
=
Short 0 Z
Idd 0 E'i
Leakage 0 -
W-D-B 0 =
Totalizer 0 5
UPH %
Dut No =1 Please hit (New Lot) button to start test. =
ot o
MG Pin List High Lowy | Reading -rE
Reset =
Totalizer Y&

Lot Information | Test Spection | Project Hote |
IH Fin File = CICTWCTBINWIREIB255WIR | Priect= COCTICTBINIDEYICEUNTELYE255




Software function

Production Test

1F X

Operator Pangl ‘Hnﬁsmgnmem‘u
Counter | 15t fail pin on each retest (Max. 1 times) |[#1, All-=1, (0) 3489V

o— Al (0) 3 4900
Open V;
Short 0
ldd 0
Leakage 0
W-D-B 0
Totalizer 5 From 04-18-2004,02:39:54
UPH 1800.0(  From 02:01:18, (4 sec/2DUTs)
DutNo=1M1  |Wait for SOT

MG | PinList High | Low | Reading |00 Specification (Antndef)

oaet [ 0 2oo 3 el 1O Fins Fome =0.100 (md), Clamp
0 4l22 B oo s e oltge =350 ()
Open=3000 7), Short=0200 ) | g

Ul ) Powes Pins; Foroe =0.100 ), Clmp Result

0 Al olsge = 2507

0 All-=5 Short= 100 {ahim)

0 Al JESREROR 020007 sdp T

0 741

Lot Information Test Bpection ijectIlIote|

in File = CACTICTIBINWYIREIRZ65MR

Priect= CACTICTIBINDEVICEUNTELIB255

| uonaadsu) 540 alduns | 1se ) uopanpoig

Production Test Result

{fmart-1 Cnrve Tracer:

atatlon=1.1.1)

Lot No. = 1, Operator = 1,

Time = 0171972004,

03:01:02

Priect = C:ACTVCTA\BINADEVICE INTEL\ 8255
Pin File = C:ACTVCTABINAWIREY 8255 . WIR

0f% Specification (dutodet)

(1) 1/0 Pins:  Force = 0,100 (md),
Open = 3,000 (¥, Bhort =
Force = 0,100 (md),
Short = 100 {okm)
Idd Specification

WO = 5,000 (W), Clamp = 20.0 |{J‘ﬂ.ﬂ},

{2) Power Pins:

Leakage Specification

Clamp Voltage = 3,50 (V)
0,200 (™
Clamp Voltage = 3,50V

Limit= 10,0 {md)

(1) LE_IN: Force = 4,300 (¥), Limit = 1.0 {ud)

{27 LE_IN: Force = 0,100 (V), Linit = 1.0 {ud)

{3) LE_I0: Force = 4,300 {V), Limit = 1.0 {ud)

{4y LE_I0: Force = |:| 100 (¥, Linit = 1.0 {ud)

{5) LE_I0Z: Force = 4,800 (V), Linit = 1.0 {uk

{(6) LE_I0Z: Force = 0,100 (¥}, Limnit = 1.0 {uk

#1: Open Pins = 1,2,3,4,5,6,7,8 More

&]1-=1 =348y | &]1-md =3 490V | &11-%3 =3, 4407
A]1-=4 =3, 4407 | 41155 =3, 4397 | &11-=6 =3, 434v
7411 =3, 4877 | 41128 =3 490V

#2: Open Pins = 1,2,3,4,5,6,7,8 More

&]1-=1 =3, 491y | &]1-3 =3.480v | all-=3 =3, 4807
A]1-=4 =3, 4407 | &11-%5 =3.4017 | All-=6 =3, 4507
T-mh]] =3, 4977 | &]11-28 =3.489v




| CH3CH2 g.;. * 4 -Wires
. Curve Tracer
OptIOn : 2l (2 probe tips)
L} = v .
1 '
| e 2

Universal DUT Board
(256Pins)

(512Pins)
(1024Pins)




