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Presentation Overview

e Overview of ESD Documents
— EED ESD PG & Control Plan
— Proposed GSFC ESD GPR AND Workmanship Manual

e Overview of Monitoring System Capabilities
— System Concept & Configuration

* Plan of Action for GSFC Laboratories
— Pilot Implementation

— Long term configuration and operation
— Benefits



Purpose of ESD Control

To prevent ESD in areas with ESD Sensitive (ESDS)
parts/assemblies.

Provide awareness and guidance to personnel about
ESD Prevention

Establish a uniform control plan that will be adaptive
to fit the ESD prevention needs of each workareas
and labs

Monitor labs and workareas environmental conditions
conducive to accidental electrostatic discharge (ESD)
events.

Report information in a centralized location




ESD Documentation

e Code 560 ESD Documents
> 560-PG-6400.1.1
»EED ESD Control Plan

* New/Proposed ESD Documents
e GPR 8730.6
e GSFC-WM-001




560-PG-6400.1.1

Provides procedural guidelines in ESD Control
within EED labs to protect flight hardware

Establishes ESD Officer to monitor
environmental conditions throughout EED

Establishes ESD Custodian/Lead for respective
labs within EED

Provides ESD certification and audit schedule for
ESD labs within EED




ESD Control Plan

Establish a unified plan that every lab and workarea can
Implement

Informs personnel on the issues of ESD and how to prevent an
accidental event

Provide administrative & technical guidance to personnel and
management on ESD prevention

Developed ESD Requirements Matrix

— Research & Development

— Spaceflight/Potential Spaceflight

Link to obtain copy of EED PG & Control Plan
http://eed.gsfc.nasa.qgov/562/ESD_PreventionGSFCHWEr
ontpage.htm



http://eed.gsfc.nasa.gov/562/ESD_PreventionGSFCHWFrontpage.htm
http://eed.gsfc.nasa.gov/562/ESD_PreventionGSFCHWFrontpage.htm

GPR 8730.6

Proposed ESD Procedures and Guidelines
written by Code 300/Workmanship

Intended to be implemented by all ESD
labs/workareas at GSFC

Procedures in alignment with ANSI/ESD
S20.20

Refers to GSFC-WM-001 for ESD Controls &
Requirements



GSFC-WM-001

e Proposed Workmanship Manual to set forth
minimum requirements for ESD Control

e Document is a resurrection of the cancelled
NASA-STD-8739.7 (NASA ESD Standard)

e Topics in workmanship manual that are not
from NASA ESD Standard

— Assurance Provision
— ESD Workstation Verification Procedure



Differences Between ESD Documents

o ESD Workmanship Manual not under
configuration control

 Visitor Training not defined in GPR or WM,
suggestion is to test visitors for proper
grounding before entering an ESD controlled

dléa



Differences Between ESD Documents
(Cont.)

« ESD Component Sensitivity Levels to detailed in
WM, time and money needed to determine ESD
levels in all parts.

« Does not provide control measures needed in each
classification.

GSFC-WM-001 Table 8-1 EED ESD Control Plan Section 2.2
0(<250V)
1A (250V to < 500V) 1 (OV to < 2000V)

1B (500V to < 1000V)
1C (1000V to < 2000V)

2 (2000V to < 4000V) 2 (2000V to < 4000V)

3A (4000V to < 8000V)
3B (> 8000V) 3 (= 4000V)

N/A 4 (Non-ESD)




Monitoring Requirements

e Monitoring System must be able to perform the
following requirements:

— Ability to communicate with all environmental/ESD
sensors through one interface program

— Provide continuous monitoring of critical environmental
parameters

— Notify appropriate personnel (alarm, email, etc.) if preset
conditions are exceeded

— Generate a report on a periodic basis for verification and
auditing purposes



Environmental Reguirements

e To provide a safe environment for
part/assemblies to personnel, the following
environmental conditions must be monitored:

— Temperature/Humidity
— ESD Grounding

— ESD/EMI Events

— Particle Counters

— Chemicals/Fumes

— Oxygen Levels



Novx Series 7000

e Real-time Environment Monitor

 Ability to transmit data through
Ethernet or wireless systems

e Features
— EMI Detection
— Particle Counter/Detector
— lonizer Control
— Body Voltage Detector

— Grounding Monitor
o Wrist Strap
* Equipment




Novx Series 400

* Body Voltage Detection
and Ground Monitoring
System

o Similar to the Series 7000
except for EMI/ESD event
detection capabilities

e ldeal for use in Research
& Development designated
ESD controlled areas




Novx Series 3350

 Digital Multi-Fan Closed-
_oop lonizer Controller

e Handles a multi-fan (2 or 3
fan) lonizer system or 3
single fan units

e Standalone devise which
can be monitors and control
through the Series 7000 or
400




Novx DART 2

« Data Acquisition interface
allowing up to 6 different
types of sensors to be
utilized and monitored

 Incorporates a “Daisy-
Chain” structure for
station-to-station
connection

 [nterfaces with most
common 4-20mA style
Sensors




Novx Process Environment Monitoring
System (PEMS)

e Monitors, measures and reports
many environmental parameters in
one location

« Communicates with most sensor
brands technologies

» Real-time data capture, storage,
and retrieval for continuous facility
and process improvement reporting

 Ability to show up to 1,024 stations
and the equipment being used in
each station by layout diagrams




7000 Configuration w/ Built-in lonizer
Control
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7000 Configuration w/ 3350 Controller
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400 & 3350 Configuration




3350 Standalone Configuration
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3350 Standalone Configuration (Cont.)




Block Diagram Layout (Series 7000)
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Block Diagram Layout (Series 400)
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I PEMS Event Log

{5) L) £UUS BIL/IUS FIM - SCAC0N U SCEVE MOFFS  ST0P - Band FaUlt, Frox YOILage = -4, 4t bl 17100 FIYl, PEaK Was -/,2 aCbil /i FI¥
15/16/2005 6:17:05 PM - Station 0 "Steve Morris" Start - Band Fault, Prox Yoltage = -5.6 akt 6:17:06 PM
|5/16{2005 6:17:06 PM - Station 0 "Steve Norris” Stop - Band Faulk, Prox Yoltage = -3.9 ab 6:17:00 PM, peak was -5.60 at £:17:06 PM
c5,|'16,|'2IZIIIIS 6:17:06 PM - Station 0 "Skeve Morris” Start - Band Fault, Prox Yoltage = -5.2 ak 6:17:06 PM
15,!'16,!'20[!5 6:17:06 PM - Station O "Skteve Morris" Stop - Band Fault, Prox Voltage = -4.3 at 6:17:06 PM, peak was -5.2 ak 6:17:06 PM
|5[16/2005 6:17:07 PM - Skation 0 "Steve Morris” Statt + Band Faulk, Prox Wolkage = 17.4 at 6:17:07 PM
;5I16I2DDS 6:17:07 PM - Station 0 "Steve Marris" Stop + Band Faulk, Prox Yaolkage = -7.4 at 6:17:07 PM, peak was 29,2 at 6:17:07 PM
5;’16,1'2["]5 6:17:07 PM - Station O "Skeve Morris" Start - Band Fault, Prox Yoltage = -12.9 at 6:17:07 PM

|S16/2005 6:17:07 PM - Skation 0 "Steve Morris” Stop - Band Fault, Prox Yoltage = -4.7 at 6:17:08 M, peak was -12.9 at 6;17:07 FM
45I16I2DDS 6:17:07 PM - Skation 0 "Steve Morris” Start + Band Faulk, Prox Yoltage = 16.6 at 6:17:08 PM
|5/16/2005 6:17:07 PM - Station 0 "Steve Norris" Stop + Band Fault, Prox Yoltage = -1.5 at 6:17:08 PM, peak was 18.5 at 617,05 PM
-:5;'16,!'2005 6:17:08 PM - Station 0 "Skteve Morris" Start - Band Fault, Prox Voltage = -20.0 ak 6:17:08 PM
153'16,1'2005 6:17:03 PM - Station 0 "Skeve Morris" Stop - Band Fault, Prox Voltage = -0.9 at 6:17:08 PM, peak was -20.0 at 6:17:08 PM
|5/16/2005 6:17:08 PM - Station 0 "Steve Morris” Start + Band Fault, Prox Wolbage = 19.0 at ;1708 PM
_;5,!'16,!'20[!5 6:17:03 PM - Station 0 "Steve Morris" Stop + Band Faulk, Prox Yaolkage = 4.7 at 6:17:08 PM, peak was 21.5 at 6:17:08 PM
|S/16/2005 6:17:03 PM - Station 0 "Steve Morris" Start + Band Faulk, Prox Yolkage = 18.8 at 6:17:03 PM
\5/16/2005 6:17:09 PM - Station 0 "Steve Norris” Stop + Band Faulk, Prox Woltage = 4.9 at 6:17:09 PM, peak was 19,0 at 6:17:09 PM
|5/16/2005 6:17:09 PM - Station 0 "Steve Morris" Start + Band Fault, Prox Yoltage = 6.0 ak 6:17:09 PM
|S/16/2005 6:17:09 PM - Station 0 "Steve Narris” Stop + Band Faulk, Prox Yolkage = 4.1 ab 6:17:09 PM, peak was 6.0 at 6:17:09 PM
-:5;'16,!'2[![!5 611725 PM - Skation 0 "Steve MNorris” Start WWS1 Alarm
153'16,1'2EIEIS £:17:30 PM - Skation 0 "Steve MNorris” Stop WSl Alarm

5/16/Z005 6:17:33 PM - Station 0 "Steve Morris" Stark W31 Alarm
;5I16I2DDS 6:17:33 PM - Station O "Skeve Morris® Stop WWS1 Alarm
|S/16/2005 6:17:37 PM - Station 0 "Steve Morris"  Wrisk Strap #£1 unplugged
\5/16{2005 6:15:00 PM - EMI Scan started
15/16/2005 6:15:00 PM - Station 0 "Steve Morris®  Wrist Strap #1 unplugged
|5/16/2005 6:15:00 PM - Station 0 "Steve Morris"  Wrist Strap #2 unplugged
.:5,1'16,|'2IZIIIIS 6:15:00 PM - Station 0 "Skteve Morris"  Wrist Strap #1 unplugged L 9) g Of
15,1'16,|'2IZII35 6:15:00 PM - Station O "Skteve Morris"  Wrisk Strap #2 unplugged
5]'16,!'2005 £:19:00 PM - EMI Scan started
;5I16I2DDS £:19:00 PM - Station 0 "Steve Morris"  Wrisk Strap #1 unplugged AI arms an d
(S/16/2005 6:19:00 PM - Skation 0 "Steve Morris”  Wrist Strap #2 unplugged H
\5/16/2005 6:19:00 PM - Station 0 "Stewe Morris"  Wrist Strap #1 unplugged Wr I St St raps
(5/16/2005 6:19:00 PM - Station 0 "Steve Morris"  \Wrist Strap #2 unplugged
|5/16/2005 £:20:00 PM - EMI Scan started unp lu ag ed
-:SIIE,I'ZI:IEIS 6:20:00 PM - Station 0 "Steve Morris"  Wrisk Strap #1 unplugged
15,1'16,|'2IZII35 6:20:00 PM - Station 0 "Skteve Morris"  Wrisk Strap #£2 unplugged
|5/16/2005 5;20:00 PM - Station 0 "Steve Morris"  Wrist Strap #1 unplugged
iE,l'lEv,l'ZDEIS 6:20:00 PM - Station 0 "Steve Morris"  Wisk Strap #2 unplugged

This &5 aniy Bhe recent fog - complate fog fles are i1 fhe
FPEMS LOGES directory. F10 - Done

CORFORATIODN




—
]
1

=
o
1

GHD #1 (Ohms)
o o
o
|

-1.0-
13:40:00
05/16/2005

1
13:50:00
05/16/2005

1
14:10:00
05162005

1
14:00:00
05/16/2005

I
10-
8_
6_
4_
2_

EMI Moltage

= TRt

I:I I
13:40:00
05/16/2005

1
13:50:00
05/16/2005

1
14:10:00
05/16/2005

1
14:00:00
05/16/2005

T00-

&0.0-

a0,0-

Hurnidity

40.0 -

30.0-
13140:00
05/16/2005

I
13:50:00
05/ 162005

1
14:10:00
05/ 16/2005

I
14:00:00
05{16/2005

83.0

80,0~

7a.0-

Temperature

0.0~

Look at
previous data

£5.0-;
13:40:00
05/16/2005

 Duration
2003000
-~
AN e

 ¥-Scale &

I
13:50:00
05162005

Loose Auto Scale

Tight

1
14:10:00
05162005

1
14:00:00
05/16/2005
A= :
14:10:00
05/16/2005

. Graph End Time

Stewve Morris o 1
=
] =<8
veill] natlll
i
] =l
e =l

Steve Morris | 0
-
el ]
-
Ll i
il el
|
|

/7000

|
Steve Norris | .
= =
] il
I |
il el
el il

DART?2

el
Steve Morris | .
|
il wadlll
[~ = |
el lll
el el
ol wadlll

Blkfwht | Print to:,

Busy ¥
- | Prinker
I

= @ Frin

Various /

Parameters

JArea
)| EEE Lab
A

Item To Plat
S GHD #1 (Ohms)
;|

F1 - Export

| frea
I EEE Lab
i

Item To Plak
S EMI Yoltage
A

All Off

area

g s e

£ 1| EEE Lab

Ttem To Plok
| Hurnidity
i

; _.ﬁ.rea .
- | EEE Lab
=

Item To EIDt

£J Temperature
I
F4 - Export

F9 - Print F10 - Done




10,0

oo
o O
1 1

4.0-

S #1 (Valts)

W

b

fe}
i

0.0-,

17:50:00
05/16/2005

WS Data '

I
18:10:00
05/16/2005

I
18:00:00
05/ 162005

1
18:20:00
05/ 162005

1
18:30:00
05/ 162005

40-

EMI Yoltage
rJ (0]
[} (]

1 1

—
=
1

EMI Data

|:|_
175
0516

i
18:10:00
05162005

i 1
0:00 13:00:00
{2005 05/16/2005

1
18:20:00
05162005

1
15:30:00
05/ 16/2005

e

Hurnidity
s in (uy]
5 o o
o} [ [
1 1 1

30.0-
17:5
05/16

1 I
0:00 18:00;00
(2005 05/16/2005

I
18:10:00
05/16/2005

I
18:20:00
05/16/2005

1
18:30:00
05/16/2005

=
=
o

Temperature

(live) data

&5.0-
17:5
05/16,

. Lurabion
)| 00:30:00
A

AR

Look at current

1 1
000 15:00:00
(2005 05/ 162005

1
16: 100
05716/7405

LE'-;.';;E. Auto Scale Live

#-Scale b b b

Tight on Fixed

i

]
152000
05/16{2005

1
183000
05/ 16{2005

Graph End Time
15:126:00
05/ 16/2005

il

Steve Norris |
il el
el =l
] il
alll walll
| |
il il
S - |

Steve Norris ) = 0
il il
- |
=~ =
il il
sl sl
il wadll
= |

= =
Steve Norris . |
el sl
= = |
e ]
sl ]
wll wadll
el ]

SteveNorris ||
P Q1 |
] el
sl wdlll
= = |
il sl
el el
Busy Blk { Wht  Print to:
. s .;,lgF‘rinter

SVEEE Lab
s

Ikem Ta Plak
Elves 21 (volks)
2

Area
- | EEE Lab
7|

Item To EIDt
| EMI Yolkage

Area

"t i el

R ARt
- I|EEE Lab
vl

Ttem To Plot

: 1 Humiu:iity
7 |

Item To Plok

J‘ ]
r ) Temperature
A

F10 - Done




85.0 20,0 Hi Wath
Area
SV EEE Lab
-

Live _ Station
Read | n g v Skeve Marris

Card 1 Auko Scale
) PR oM
g 749 (oF) Port 1 "
A
addr 1
Temp.
b5.0 F0.0 Lo Warr
67.0 53.0 Hi W arm
Humidit
z 45.3 o) y N
E
: BVX

L |Ve i I i‘fﬂs | ayoul -Lﬁ'“")-t_!
Reading : .

33.0 37.0 Lo Warr

et i
18:11:35 18:13:28

| Farce Force AL
ar o (Temp oF  Hum YWarning J .ﬁ.larmj Alarm




ESD Requirement Mapping

Verification Testing (GPR,
WM, PG, CP)

Monitoring System vs.

Personnel

Equipment

Work Surface Resistance

Monitoring System

Novx 7000 Series

Work Surface Grounding

Monitoring System

Novx 7000 Series

Conductive Floor Resistance

Personnel

3M Model 701

Wrist Strap Checker

Monitoring System

Novx 7000 Series

Wrist Strap Ground

Monitoring System

Novx 7000 Series

Resistance

Foot Ground Integrity Personnel 3M Model 701
Equipment Grounding Monitoring System Novx 7000 Series

Facility Grounding Personnel 3M Model 701

Stool & Chair Grounding Personnel 3M Model 701

Mobile Equipment Personnel 3M Model 701

Humidity Monitoring System Novx DART 2

lonizers Monitoring System Novx 7000 Series or 3350

Soldering Iron Tip

Personnel

3M Model 701




Cost for ESD Verification

Estimate based on Code 562 Labs and one
person

Number of labs: 13

Average Freg. Of Verification: Monthly

Time Spent on Verification: 16 hours (13 Labs)
Average Personnel Cost: $60/hour

Personnel Cost (5 years): ~$58,000

Cost for Monitoring System (5 years): ~$45,000
Cost Difference: $13,000



Implementation Plan

Install and configure Novx equipment and software
for all Code 562 Labs

Evaluate performance of ethernet versus wireless
communication protocols

Configure system to produce reports that satisfy
Control Plan Requirements

Establish a “control room” where ESD work areas
can be monitored through the system

Deploy software and equipment to all ESDS
workareas within EED.



Benefits

 Standardized control plan that can be adopted and
tailored to each lab and workarea at Goddard

e 100% monitoring of ESD and environmental
conditions within a lab or work area with sensors and
monitoring system that communicate through the
network (ethernet or wireless) and archives data

e Reduce the number of audits/certifications of
workareas



Benefits (Cont.)

Mobility of sensors to any workspace that needs
monitoring.

Immediate notification of personnel if ESD and
environmental conditions are out of specification.

Greater accuracy with environmental sensors than
with chart recorders.

Ability to replace sensors without shutting down
operation in the lab or workspace.



Questions




	ESD Control Overview
	Presentation Overview
	Purpose of ESD Control
	ESD Documentation
	560-PG-6400.1.1
	ESD Control Plan
	GPR 8730.6
	GSFC-WM-001
	Differences Between ESD Documents
	Differences Between ESD Documents (Cont.)
	Monitoring Requirements
	Environmental Requirements
	Novx Series 7000
	Novx Series 400
	Novx Series 3350
	Novx DART 2
	Novx Process Environment Monitoring System (PEMS)
	7000 Configuration w/ Built-in Ionizer Control
	400 & 3350 Configuration
	3350 Standalone Configuration
	3350 Standalone Configuration (Cont.)
	Block Diagram Layout (Series 7000)
	Block Diagram Layout (Series 400)
	ESD Requirement Mapping
	Cost for ESD Verification
	Implementation Plan
	Benefits
	Benefits (Cont.)
	Questions

