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Surface Resistance Range (ohms)

Exponent Number of ohms

1x102 100 Resistance for
111 03 100{] . ESD pdeUCtS IS
e 10000 Conductive gigzlr!is::teg;n
1x10° 100000 aware that an
T — T __—  rense of one
1x107 10000000 exponent s achy-
1x108 100000000 Dissipative |al¥ 10 tmes more
X108 1000000000 .. .

1x1010 10000000000

1x1011 100000000000

1x1012 1000000000000 Insulative
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Type of semiconductor Typical HBM voltage
sensitivity
\'
Very sensitive specialist parts (needing additional precautions outside the scope of 10 - 100
IEC 61340-5-1)

'| Power MOSFETS 100 - 300
MOS VLSI designed before 1990 400 - 1000
Modern VLSI (design goal minimum 2 000) ) ) 1000 - 3000
HC and similar families 1500 - 3000
CMOS B series 2000 - 5000
CMOS A series 1000 - 2500
Linear MOS 800 - 4000
Small geometry old generation bipolar 600 - 6000
Small geometry, modern bipolar 2000 - 8000
Power bipolar 7000 - 25000
Film resistor ‘ 1000 - 5000
* From the chart, power MOSFETS appear to be very vulnerable, but the larger capacitances of the larger
devices of these assist in this area keeping these parts less susceptible to damage.
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Table 1- ESD Control Program Technical Requirements Summary

Technical Eeferenci Imﬁ:emer:jting Process ;:\rea ?rea ;esthiLhod, Eecomﬁmended
; aragraph | or Metho tandard or ange
Requirement Mfg. | Field | Advisory
Grounding / 621 ANSI EOS/
Bonding ESD S 6.1
Systems
Equipment Ground R 0 ANSI EOS/ < 1.0 ohm
ESD S 6.1 AC Impedance
Auxiliary Ground 0 0] ANSI EOS/ < 1.0 ohm
ESD S6.1 AC Impedance
Equipotential Bonding 0 O ESDADV 20 | <1.0X10° ohm®
Commeon Point Ground | R 0 ANS| EOS/ < 1.0 ohm
ESD S 6.1 AC Impedance
Personnel 622
Ground
Wrist Strap System ESD S 1.1 < 35X 10° ohm’
Seated Operations R R
Standing Operations 0 0
Flooring — Footwear 0 0 ESDSTM97.1 | =35 % 10° ohm®
System or or
ESDSTM97.2 | _ 100 Volts®
Protected Area | 623
Work Surface 0 0 ESD S 4.1 <1 X 10° ohm
ESD STM4.2 | =200 Volts®
Wrist Strap Cord 0 0] ESD S 1.1 08X 10%to
12 X 10° ohm
Footwear 0 O ESD S 9.1 =1 X10%ohm’
Flooring 0 0 ANSIESDS7.1 | = 1 X 10%ohm”
Seating 0 O ESD STM <1 X 10%°ohm”
12.1
lonization (other than 0 0 ANSI EOS/ESD | < £50 Volts
room systems) S31 Voltage Offset®
lonization (room 0 O ANSIEOS/ESD | < +150 Volts
systems) 531 Voltage Offset’
Shelving 0 0 ESD ADV <1 X 10° ohm’
53.1
Mobile Equipment 0 0 <1 X 10° ohm®
Continuous Monitors 0 0 Manufacturer | N/A
Specification

12
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$TUNN
. Reference | Implementing Area | Area Recommended
;i;r:xrilrl:rﬂent Paragraph | Process or Method :,-1 . I?.; » ;f:r: c:':?:jhgf’ Range’
g- e Advisory
Signs R O N/A
624 ESDS Item Packaging | R R See ESD Packaging | N/A
Technical
Requirement
626 Equipment ESDADV 20
6.2.6.1 AC Powered Tools 0 0O ESD DS 13.1 < 1.0 ohm®
6262 Battery Powered and | O 0] <1 X 10" ohms?
Pneumatic Hand Tools
6263 Automated Handlers | O 0 ESD DSP 101
Garment 0 0] ESD STM 2.1 1% 10° to 1x10"
ohms
Protective Material 0 O ESD S8.1
Marking
Humidity 0 O N/A > 30% Rh < 70%°
ESD 624
Packaging
Conductive 0 0 EOS/ESD < 1X 10* ohms
S11.11
Dissipative 0 0 EOS/ESD =1 X10% to
S11.11 <1X 10" ohms
ESD DS11.12
Shielding 0 0 ESD S11.31 <50 nJ®
Low Charging 0 O ESD ADV 112
Protective Material 0 0 EOS/ESD S6.1

Marking

13

R-Required implementing process or method
O- Optional implementing process or method
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ESDS Component Sensitivity Classification -

Human Body Model
(Per ESD STM5.1-1998)

| Class I Voltage Range |
|  Class0 || <250 volts |
|  Class1A || 250 volts to < 500 volts |
| Class1B || 500 volts to < 1,000 volts |
|  Class1C || 1000 volts to < 2,000 volts |
| Class 2 || 2000 volts to < 4,000 volts |
| Class3A || 4000 volts to < 8000 volts |
| Class3B || >=8000 volts |

Table 2
ESDS Component Sensitivity Classification -

Machine Model
Per ESD-S5.2-1999

| Class I Voltage Range |
| Class M1 I <100 volts |
| Class M2 I 100 volts to <200 volts |
| Class M3 I 200 volts to <400 volts |
| Class M4 I > or =400 volts |

Table 3
ESDS Component Sensitivity Classification -

Charged Device Model

(Per ESD-DS5.3-1999)

R (MOhms) 1.5 KOhm
High Voltage Device Under]
Supply Test
100 pF
.
r 0.5 pH
1
o — 11
High Voltage Devica Under
Supply Tost
200 Picofarads
—

| Class I Voltage Range | I

| Class C1 || <125 volts | - P i § c Incuctance
| ClassCc2 | 125 volts to < 250 volts | copmimnee.

| ClassC3 || 250 volts to < 500 volts | | % e

| Classc4 | 500 volts to < 1,000 volts | & ™ Eiti::ﬂ
| Classcs || 1,000 volts to < 1,500 volts | High Veliage S A
| Classce || 1,500 volts to <2,000 volts | JEE —l?_

| Class C7 || =>2,000 volts |

14
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