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ABSTRACT

In paper, We evaluated for various diode type ESD protection device using TLP measurement method. An Evaluation
diode is divided to Enclosed type and Stripe type as pattern style in extensive. These diodes is split up followed factor
that Anode-to-Cathod space, N+ region width, Multi type and Contact to Active space. After a TLP measurement, we
can be got the Vit2, It2 by I-V characteristic values. In the results, diode of enclosed type is present relatively higher
Current capability(It2) than stripe type in a same voltage conditions. And the Second-breakdown voltage(Vt2) were that
Stripe type’s diode higher than Enclosed type’s diode as have 14~15V. Finally we suggest the best diode design condition

as ESD protection device using entire consequence.
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Table 1. Models of ESD Phenomenon

Model I[[)Z?k Ris[fil Stime B"}rﬁgiz?th
HBM 1.2~1.5 2~10 2.1
MM 2.8~3.8 <10 12
CDM 9+1 <04 1100
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Fig. 1. Configuration of TLP measurement system.

NEA LA EY o)) 813X A6d Al43, 2007

AZ2F T E 53 Monitoring2 2] ©]8}H, Pulse?)
o-=4 4"3% Monitoringsh= A3 7434l wle} o
2 71A] £ o2 b3 Qi) B Ao H4-
H w2 TLP EA4 A 71 gubd o2 H85 5 9]
+ Constant impedance 32} 2] TDR-O(Time Domain
Reflection-Over lap) B4 o]t} 5].

2.2, GICHAr LKL

¥ 7}ell AH8-¥l Diodes= ZA Enclosed types} Stripe
type2] Diodeolt}. 28 2014 o]ol] th3l PatternS H
AF3 glom, 19 2(a)0l E71€ Paerntl o] 7+
Aol g Aw-g I 2004 e} 283 7
Pattern®l] O]t 337} 2712 S(n+ to p+ space), W(n+
region wid th), Multi type 28] 2 n+ % 93 2] Contact-
to-Active SpaceE 2#]-8-8F%rt.

—>H<— ->|k—

o AR o i .
R

I
(b) Stripe type
Fig. 2. Applied diode pattern for TLP evaluation.

Table 2. Design parameters for Diode layout

Factor Description Value
a Contact size 1.8
b CNT-to-CNT Space 1.8
d P+ Width 3.8
e P-Well-to-P+ Space 4.0
C N+-to-CNT Space 2.0(3.8)
S P+-to-NP+ Space 3.0(3.0~10)
w N+ Width 100(50&200)
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Table 3. Set-up conditions for TLP Measurement (c) Multi type
Parameter Conditions Active-to-Contact spaceol T2 TLP LV 24
Leakage test voltage 0.1[V] ‘:: ;
Leakage current limit 1.0E-6[A] ) NG s
Pulse current limit 10.0[A] f I . 8 g
Maximum pulse voltage 250[V] §r !.A:j/ ' -
Start pulse voltage 1.0[V] :: e o Enrssspmrs |
Test step voltage 1.0[V] 5§ jéy ' i
Pulse width 100[ns] L e ®
Puse rise-time 0.2[ns] (d) n+ CNT-to-ACT region Space
Voltage step multiplier X1 Fig. 3. TLP IV Characteristics by Design conditions.
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Table 4. Results of Vt2, It2 by Design conditions

Result

Type Cell Ve 2 HEM[kV] Rernark
S3.0 19.62 7.82 .73 Operator end
535 19.88 7.82 1173 Operator end
540 20.36 7.74 11.61 Operator end
550 24.46 7.2 11.59 Operator end
SB.0 23.98 778 11.62 Operator end
580 23.72 776 11.864 Operatar end
3 $100 2331 716 .63 Operator end
s;:: W50 1483 599 899 Leakage curremt limit
W100 16.52 782 11.73 Operator end
W200 16.43 789 11.84 Operator end
Muiti*1 19.62 7.82 1.73 QOperator end
Mult*2 8.54 10.13 15.20 Maximum current fimit
Multi*4 8.49 10.16 15.24 Maximum current §mit
CNT2.0 19.52 782 173 Qperator end
CNT3 8 19.50 7.62 1142 Leakage curremt limit
Resuit
Type Cell Ve 2 HEMIkVY Remark
530 14.11 7.96 11.95% Qperator end
S35 13.82 7.85 11.92 Operator end
4.0 16.72 8.1 12.16 Operator end
550 13.86 7.86 1182 Operator end
56.0 14.01 7.84 11.91 Leakage current limit
SBO 1887 787 11,95 Operator end
5100 77 795 1183 Operator end
Enclosed - —
type Ws0 1203 734 1.82 Maximum current limit
W100 14.11 7.96 11.98 Maximum current limit
W00 14.08 7.78 11.67 Operator end
Muti*1 14.11 7.96 11.85 Maximurn current limit
Muhi*2 7.81 10.16 16.24 Maximum current limit
Mutti*4 8.12 10.44 15.22 Maximum current fimit
CNT2.0 14.11 7.96 1195 Maximurmn current lismit
CNT38 12.72 7.87 11.86 Maximurn current lirnit

Note) HBM Value=It2*1500
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Fig. 4. TLP Parameter(Vt2, It2) of the Designed diode.

Table 5. Recommended design condition for ESD Protection
device of Diode type.

z‘g—.E.

n+to-p+ space

n+Width 100 um
Multi type 1EA
n+Contact-to-Active space 2.0 um
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