zallner

Optimization of the Final Inspection process

David Campos
Edgar Alfaro
Wilbert Sanchez N

Victor Sanchez \

\
SOLUTIONS FOR YOUR IDEAS



Solutions for Our Future

-

2"3(1/2020 . . A company profile + Confidential
¥



Zollner vertical Integration

inductive components

Top 14 Best EMS WW & #1 EMS in Europe and Germany
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Zollner Costa Rica-High Class EMS company

“% CERTIFICATIONS MARKET
* [SO 9001:2015 Automotive T
 [SO 14001: 2015 Industrial Elect )
* |ATF 16949:2016 Medical Technolc
« |SO 9100 Rev D Aerospace
 |EC 61340-5-1:2016

« ANSI/ESD S20.20-2014

IPC Member facility
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Zollner Costa Rica-High Class EMS company

« Start operations in 2015 + 302 employees (276 Automotive)

« First EMSin CR « 24 hours, 6 days per week, 50

« State of the art ESD floor weeks per year

« Full traceability in place * Free Zone regime

 Temperature and humidity online * Lean/Six Sigma environment
monitoring system (BMS) « Second Building-Expansion 2021
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Define Phase

Define

DEFINE THE UNDERSTAND DEFINE MANAGE GAIN

BUSINESS CASE

THE CUSTOMER THE PROCESS THE PROIECT PROJECT APPROVAL

What's wrong? How does the problem Are you clear which Who? Where? Does the project have
What do you link to the customer? process the problem When? the buy-in proceed
want to achieve? relates to? How? and succeed?
| I | I
Project Structure
and Plan@
Problem o Voice of the. Stakeholder
Statements Customer Analysis @
SIPOC Process
Goal Staterments @ Kano Analysis Map o Project Working
Files @ Project Charter @
Cost of House of Quality Gerrba @
Poor Quality Facilitation Skills
CTQ Trees
Effective Teans
and Meeting @
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Define y
Goal Statement

Optimize the capability of the quality inspector team in
30% in March 2019.

Key Process Output Variable

*Quantity of inspected box
*Inspection Time per piece

Tier1

Tier2

Tier3

Capability

Reduce the defects that are detected in Final Inspection

FPY

Increase the good confirmation culture

Fullfilment the target per shift

Efficency |Standarize the inspection Method

Reduce the inspection time in other areas i.e Outgoing

Reduce the Downtimes i.e Excesive time for breaks or personal activities

Availability

Create programed downtimes i.e Inventory

5 A\
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Define

Project Gantt

Gantt Chart Final Inspection Optimization Project
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Analyze

Improve

Control
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Define
Current state

Probability Plot of Tiempo de ciclo During the takmg of time itis
. o determined that the data are not
o e e normal, the inspected time per box is
A S e o not normal between inspectors
w (P<0,05)
o u. s - = i
Tiempo de ciclo
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Define
Current State

KPQV : Inspection time per Piece (Using SAP ZPP030)

Histogram of Inspected Time per Piece
Normal

Mean 13.45
__ StDev 1240

600 - N 2121

:

Frequency

S
ey

0 . . : = . . . .
L] 30 &0 S0 120 150 180 210

Inspected Time per Piece

Calculated inspection time per piece is 13.45 +/- 12.40
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Measure Phase

Measure

[

BASELINE PROCESS
COLLECT CHECK THE UNDERSTAND CAPABILITY

DEVELOP PROCESS
PROCESS DATA DATA QUALITY PROCESS BEHAVIOUR AND POTENTIAL

MEASURES

| | | | |
How do When and Where Does the data How does Wwhat is the current

YyOU MMeasure does the date represent what you the process performrence of the
the Probler? came fron? think it do=s? currently behawvea? process with respect to

the customer?

Distnbution and
kpis @ Data Collection Msa @ Dist. Identificatio Process Capability
Methods @
Lean Measures Resolution Normrel Distributiong@ Cp, Cpk
Data Collection Plans @
Statistics @ Continuous 1st Pass Analysis PPM, DPMO
Sarmpling o GRER.
Operational Process Stability o, Defective @
Definitions Sanpling Frequency ‘ Attnbute GR&R.
Short/Long Sigme Levels
Data Worlds Contextual Data Msa Drlldown TermVanation
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Measure

Normality Test

Probability Plot of Time per Box

Normal The cycle time
# follows a normal
fean 2273 . 5 .
Giher  313E distribution
85 4 N 33
J KS 0140
Bﬂ P-Value =0150
Bﬂ-
m-
=
§
E 50 -
& a0
30 -
20 -
10
5-
1

150 175 200 225 250 275 300
Time per Box

Z 2.
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Measure
Sample Size

To determine the correct sample size, a preliminary sample of 22 data was taken,
with the deviation of this data and being able to detect errors of 10 seconds, itis
concluded that 41 samples are taken to be conclusive.

Sample Size for Estimation

Method

Parameter Mean

Distribution Mormal

Standard deviation  31.3602 (estimate)
Confidence level 052

Confidence interval Two-sided

Results

Margin Sample
of Error Size
10 41

Sample Size Estimation

13
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Measure
Affinity Diagram

An affinity diagram was implemented with the inspectors in order to understand the
process opportunities to avoid NVA.

Pareto Chart of Perdidas de Tiempo

70 - 100

A Pareto Chart was

|* implemented in order to
analyze the opportunities
defined by the Inspectors

50

Conteo

30
- 40

20

Perdidas. spC Recursos  Outgoing Desajustes  Soporte  Bloqueos Devoluciones
Conteo 24 18 13 il 2 1 ]
Percent 348 261 18.8 159 29 14 o0
Cum % 348 609 797 957 986 100.0 100.0
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Analyse Phase

DEVELOP THEORIES VERIFY ROOT CAUSES
ANALYSE AND IDEAS ANALYSE AND UNDERSTAND
THE PROCESS (POTENTIAL ROOT CAUSES) THE DATA CAUSES AND EFFECTS
I I ] I
How does the What does the existing What does the How does the root cause
process actually works? process knowledge say? data say? affect the process output?
I I 1 I
Process Mapping Cause & Effect Matrix Graphical Tools Hypothesis Testing
Value Stream Mapping Brainstorming Confidence Intervals Correlation and Regression
Time Value Maps 5 Whys Hypothesis Testing Design of Experiments (DOE)
Value Add Charts Fishbone Diagrarms Mormality Testing
Five Laws of Lean Affinity Diagrams Distribution Identification
Seven Wastes Measles Chart
Spaghetti Diagrams FMEA
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Analyze
KPOV1

I-MR Chart of T/Piece by Statusl

Before After
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Ob=servation

The inspection time per piece is calculated by dividing the cycle time between the
sample size. From week 2 the data collection and the quick wins of the measure are

implemented.
Cicle time

KPQOV Time per piece=

Sample size
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Analyze
Normality Test

Probability Plot of T/Piece

Normal
o9
Mean 1412
- StDev  3.145
95 M 21
AD 1563
907 P-Value <0005
m-
70 A
£
w50
g 40
30
210
10
5-
1 T T T r
5 10 15 20 25
T/Piece
The Normality test fail because, the average
Time per piece chage according to the specific
Project. See the second plot.
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KPOV 2

I-MR Chart of Real capacity by Status2

Before After
; UCL=3792
0D 1
g ! /'\ _
g 2000 - X i
=] I
% P Jr—a, : LOL=1436
= 1000 - Ty ‘\j i
]
1 4 7 10 13 16 13 n 5
Orbservation
Before After
T
1600 !
o 1
2 1200 : LCL=1140
a 1
2800 :
g J/'\ |
= 400 A : -“\.//./.K‘\ MR=343
o T SN ! |
0 - . LCL=0
1 4 7 10 13 16 13 2 5
Orbzervation

The inspection time per piece is calculated by dividing the available time between the Week average sample size
per the week average time per piece. From week 2 the data collection and the quick wins of the measure are
implemented.

Available Time= (3(shifts) * 2(persons) * 8(hours) * 60 * 60) — schedule downtimes

Available Time per day

KPOV Capacity of inspected Boxes= 6 *

(Week average sample sizexWeek average time per piece)
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Diferences between Shift and pieces inspected on

September 2018

Method Analysis of Variance _
Null hypothesis All means are equal Source DF Adj 55 AdjMS _F-Value P-Value Different
Alternative }""-,l'pﬂlthESiS Mot all means are equal Eactor 2 121816033 60908016 452 0.018 POpUIationS
Slgﬂlfl'CElr'C'E‘ level o =0.05 Error 33 AAAA05861 1346565844
Equal variarnces were assumed for the analysis. Total 33 306221894
Interval Plot of Turno L., Turno IL,, ...
5% CI for the Mean
12000 1
— Cause
10000 -
Means
G000
Factar M Mean StDev 95% CI
= 2000 - Turno L. 12 8719 3144 (6364, 10874)
= - . Turno II. 12 5113 3273 (2958, 7269)
o 7000 TumollL 12 9256 4450 (7101, 11412)
000 - Poolsd StDev = 36659.72
5004 1
A000
3000 - 4

Turno L Turno I Turno I

The pooled standard deviation is used to calculate the intervals

22N
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Diferences between Shift and Box inspected on

September 2018

Method Analysis of Variance
Mull hypothesis All means are equal Source DF  Adjs55 AdiMS F-Value P-Value Different
Alternative hypothesis Mot all means are equal Factor 2 28976 14488 3.99 0.028 .
Significance level o = 0.05 Error 33 119831 3631 POPUIatlonS

Total 35 148807
Equal variances were assumed for the analysis.

Interval Plot of Turno [, Turno II, ...
959% (I for the Mean

175 - b
— Causa
150 -
Means
125 - Factar N Mean 5StDev 95% (I
= Turno I 12 1253 39.8 (899 160.0)
' Tumo Il 12 743 486 (389, 109.7)
o 100 - Turno Il 12 1408 704 (1054, 176.1)
Pooled 5tDev = 602598
75 -
5,‘]_

Turno I Turno I Turno I

The pooled stardard devigtion s used to calculate the intenaals
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ANOVA, Box inspected per inspector, september

2018

= A considerable difference between shifts and the
amount inspected by each inspector is determined

Method , ]
Analysis of Variance

Mull hypothesis All means are equal Different
Alternative hypothesis  Not all means are equal source  DF Adj 55 AdjMS F-Value P-Value .
Signiﬂ'capce level o = 0.05 Factor 5 150391605 30078321 12.65 0.000 Populatlons
Error 24 128351674 2376883
Equal variances were assumed for the analysis, Total 59 27E743278
Interval Plot of 65089, 65142, ...
95% (I for the Mean
2000
Means
T000
Factor M Mean StDev 95% (I
6000 1 65089 10 6432 1402 (5454, 7409)
5000 | 03142 10 3014 1054 (2037, 3992)
ﬁ 63340 10 2157 1482 (1180, 3133)
D-mm- 65138 10 3389 1586 (2412, 4367)
03436 10 4304 1226 (3326, 5281)
3000 65464 10 6155 2229 (5178, 7132)
2000
Pooled 5tDev = 154171
1000 -
65089 65142 65340 65138 65436 65464

The pooled standard deviation is used to calculate the intervals

,A\
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Statistics

Scatterplot of Cajas Inspeccionadas vs Porcentaje de Cumplimiento

Cajas Inspeccionadas

T 75 30 85 O
Porcentaje de Cumplimiento

Cadigo Porcentaje de Cumplimiento
65089 67.28
65142 85.19
65138 87.04
65340 82.10
65436 70.37
65464 71.60

Z 2.
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Standardize the Process

Diagram of process before

Inicio

Fin

SAP

| SAP, confirmacién
delote

A 4

Verificacién del lote

| Registro, |
documentacion

Seleccion de

A 4

muestra

e

Aprobacién

Traslado a drea de

Inspeccion

¢Es aceptable?

No

v

Registra,

no conformidad

Actual process of final inspection

documentacion I

.
93
&
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Improve Phase

Improve
GENERATE PILOT AND
POTENTIAL SOLUTIONS IMPLEMEMNT
I | | |
What are all the differsent Which solutions are What are the nisks of When, where and how will the
possible solutions? rmmost likely to work irplermenting the solutions? solutions be implermented?
. I | _ [ I
Megative Brainstonmning SMED
Assunption Bustion Assessment Critena TPM
Emor Profing & Paired Cormpansons Fishbone Diagram Kanban
Benchrmerking
Priontisation Matnx One-Piece Flow
Chain Letters 8 FMEL
Billboarding Pugh Matrix 55
Brainstorming Saolution Scresning Visual Managerment
SCAMPER Pilot Studies
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New outgoing inspection one process flow

Proceso de Outgoing

Clerck 1 Clerck 2 Clerck 3

E-04-01730 updated

Z
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Implemented 5S |

Se definié un area de
prioridades para el proceso de
Inspeccion.
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Control

IMPLEMENT ONGOING STANDARDISE THE SOLUTIONS QUANTIFY THE IMPROVEMENT CLOSE THE PROJECT
MEASUREMENT

| Have the changes become "business as usual'™? Has the proj E-l:t goal been Does the projec tf‘:vea clear closura
:
chieved? rocess?

How will the process be measured after the I
p"o;gct? Standardised Processes | i |
Project Report

35

| Hypothesis Testing
Statistical Process Control

Statistical Process Contral Closure Action Log

Caontral Plans Visual Management

KPI Trees
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Before and after

Individua | Va lue

Mowing Range

Before and after implementation

Before

KPOV1:

I-MR Chart of T/Piece by Statusl

After

A

t
1
1
1
.-' '_\ 1
1
1
1
[ LCL=12 46

Before

:—.—.W'év" ¥=10.00
: LCL=754
7 10 13 16 19 s 5
Observation

After

LCL=3.02

= =3

The inspection time was
reduced by 33% and the
variability was reduced

Individua| Ya lue

Mowing Range

g

1000

OTD

Impacted
KPOVZ2:

I-MR Chart of Real capacity by Status2

Before After
WHL=32592

r ; (/"'A\i/.\ ¥=2364

| '“‘1___.
f I
LOL=1436
I
I

1

4 T 10 13 16 13 g 25

Eefore After

T
I
I
I
' UC1=1140
|
|
|
|

MR=343

- ./’J Hm,__./ v I ~ LaL=0

Capacity increased by
37% with one person less
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Saving in personal Cost 4

Calculating the personal cost by month, using the actual salary statements and the capability analysis using
the tool implemented we can reorganize the resources of the quality inspector team.

1 Adjustment (December 2018)

2 Adjustment (July 2019)

3 Adjustment (September 2019)

Impact on the
EBITDA

Savings in the personal cost.

$20,000.00

$15,000.00

$10,000.00

$5,000.00

$(5,000.00)

Personal Saving Per Month

/ $16,409.32

$14,238.91

-068.50

$9,898.09

== Saving

— Linear (Saving )

&

A1

©620.82

v v o= T
NOVEW January

February March April May June July August  September  October  November December

5 A\
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zallner

Gracias por su interés en el grupo de empresas de Zollner Electronics
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