Automotive Electronics Council

Component Technical Committee

AEC-Q200 REV D
June 1, 2010

TABLE 10 - TABLE OF METHODS REFERENCED
VARISTORS
Stress NO. | Reference Additional Requirements
Pre- and Post- 1 User Spec. | Test is performed except as specified in the
Stress Electrical applicable stress reference and the additional
Test requirements in Table 10.
High Temperature | 3 MIL-STD- | 1000 hrs. @ T=150°C. Unpowered.
Exposure 202 Method | Measurement at 24+2 hours after test conclusion.
(Storage) 108
Temperature 4 JESD22 1000 cycles (-40°C to 125°C) Electrical test before
Cycling Method and after TC. Note: If 85°C part the 1000 cycles will
JA-104 be at that temperature rating. Measurement at 24+4
hours after test conclusion. 30min maximum dwell
time at each temperature extreme. 1 min. maximum
transition time.
Biased Humidity 7 MIL-STD- | 1000 hours 85°C/85%RH. Bias at 85% (+5%/-0%) of
202 Method | rated Varistor voltage (1 mA)
103 Measurement at 24+4 hours after test conclusion.
Operational Life 8 MIL-STD- | 1000 hrs. Ta=125°C. Note: If 85°C part 1000 hrs will
202 be at that temperature. Bias at 85% (+5%/-0%) of
Method 108 | rated Varistor voltage (ma)
Measurement at 24+4 hours after test conclusion.
External Visual 9 MIL-STD- | Inspect device construction, marking and
883 Method | workmanship. Electrical test not required.
2009
Physical 10 JESD22 Verify physical dimensions to the applicable device
Dimension Method detail specification. Note: User(s) and Supplier spec.
JB-100 Electrical test not required.
Terminal Strength 11 MIL-STD- | Test leaded device lead integrity only. Conditions: A
(Leaded) 202 Method | (2.27 kg), C (227 g)
211
Resistance to 12 MIL-STD- | Also aqueous wash chemical - OKEM Clean or
Solvents 202 Method | equivalent. Do not use banned solvents.
215
Mechanical Shock | 13 MIL-STD- | Figure 1 of Method 213 SMD: Condition F LEADED:
202 Condition C
Method 213
Vibration 14 MIL-STD- | 5 g's for 20 minutes, 12 cycles each of 3 orientations.
202 Note: Use 8"X5" PCB .031" thick with 7 secure points
Method 204 | on one 8" side and 2 secure points on corners of
opposite sides. Parts mounted within 2" from any
secure point. Test from 10-2000 Hz.
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AEC-Q200 REV D
June 1, 2010

Automotive Electronics Council

Component Technical Committee

TABLE 10 - TABLE OF METHODS REFERENCED
VARISTORS
Stress NO. | Reference Additional Requirements
Resistance to 15 MIL-STD- | Condition B No pre-heat of samples. Note: Single
Soldering Heat 202 Wave solder - Procedure 2 for SMD. Procedure 1
Method 210 | with solder within 1.5 mm of device body for Leaded.
ESD 17 | AEC-Q200-
002 or
ISO/DIS
10605
Solderability 18 | J-STD-002 | For both Leaded & SMD. Electrical test not required.
Magnification 50 X.
Leaded: Method A @ 235°C, category 3.
SMD: a) Method B, 4 hrs @ 155°C dry heat @ 235°C
b) Method B @ 215°C category 3.
¢) Method D category 3 @ 260°C.
Electrical 19 | User Spec. | Parametrically test per lot and sample size
Characterization requirements, summary to show Min, Max, Mean and
Standard deviation at room as well as Min and Max
operating temperatures.
Flammability 20 UL-94 V-0 or V-1 are acceptable. Electrical test not
required.
Board Flex 21 | AEC Q200- |60 sec minimum holding time.
005
Terminal Strength | 22 | AEC Q200-
(SMD) 006
Electrical 30 | ISO-7637-1 | Testpulses 1103
Transient
Conduction

NOTE: Pre-stress electrical tests also serve as electrical characterization.
Interval measurements for 1000 hour tests required at 250 hrs and 500 hrs.

Acceptance Criteria:
Per supplier specification, unless otherwise specified in the user component specification.

Page 48 of 74



P <
% oo m|
° 30 [ wu R T
o B0 o jol = Rr
o~ _= ._OH_ ke Br
4 wo jol 2 Rr
" _|_I |_|._u_ ._Oﬂ |rﬂ
KO 5l FH oo < o 10
w0 du KIl KH AR w2 < o
L |l =~ [ 7 = vz ®g
= N TR &% w8 =< G
. kot 2 = o e
N = B O 3 L= Ko g
=0 oH | o 7 88 o [ I o 2 e
i ol | ol w2 r 38 nS Bz (-
. PR OFO5S . B8t s 5y G 3
o . : . of dw 7 z T B8 S ®n O
et - . a7 > = = - 7l IR
ud K Bo == : o 4 v 22 < o 8 g
w | = € £ _ : of v oS
U IO 3 E El> § > <|v =z - S o dw
e o S V , o N .
Kl gl [ X T ) ©) S ] _ 5 T > —
.__A_._._ H_.A.H H._ © ° X AVu T ' oFb W M o
o . . 3 > T 1
K| o M 4 ) 1% 160 £ £ °
. ™ LN =] = IS £ -
R R 2 TIE§ =2 % ;
31 = s < — &} N e ' o H = |2 - ~ < ~ o | & .
10 - = T S @W|m ™ ° gl &0 N B o &
= a " = 2 R R
ol — 4r 3 o L o + o
- LN > g o) o~ S H__l [¥e} 1 +l )
- = Ble o o NS = ~ | 8
-r= —p— m A MJ m Y ¥ y i + 8l — M.m + ~N w, pi
N = = et ] =
mnd < | = wl > Tl 5 ¢ Sl @ &
= s | & w0 | o AN o wlT| owo s y
1 cRERE w w5 % £ S| W R T - qy
< | 8 = =|z £ % B i KB — RIBR 30 s m T [P w
=~ | s 8 = & oF ol | T X or K| #® Y K< %0 of Mo
o | BN . - O K- Kt o Tz K = w0 | w0 L K < | m
N N (o] < = 0= {0 K4 o -
O o Sl |~ o ol | T | <X « N | B B0
> | = m < — K- or ol | X X
o = T | SRR RN K <
= ™M <t
AN _|I_ =< S - % G - N ™ — ~
o ri m| §|Es| 23 : i
of 3 ¢ - ER v
_ C_ > T g wn £ © 5 =]
£ £ cC wm @ o = @ = O >
U = 2| =5 i 258 5 £ o2 3
= A [a) [V I Q o o m o vm c
*o .mo W vnlu m X [« IS wn = .o
Ll ] o W gV s £ s @
o0 o = @ o > & 5
A _A._o = = - I ]
o
a | M| K S
%0 H S & Pt g 0
wr| W | F = foir KM= < =3
| ¢ N 2 R =
= %l X0 I i dn =<
ujr ol S =l 4r w0
i < ou I 5 <
i M 4 ol
ol Bl H ot

Gstord



g3 Al _
g7t 71& 21
HIEL AEC_Q200 |No. o= z=A
7= g
ec *2512 C| . omuyasn
3lH HS 2 x i
=4 Holof E ™ Electrical 1 zoza Sk
718 EM Characterization - AVN(DQ/VN(DO) =
ikly 485 £ 2 °c < +10%
2= h
2 25%2 °C AAF 0127
Terminal > TEe wE
°IE Bt S h M, =7 Min. 2.27 ot
ZE A t[enﬂt - L 91 avoomoo Che
ea 0
(Lead) 2 AE AT 10+1 sec. | < *10%
e +25 + 2 °C
1 | FA=4
=13 25~ 85 PRH | 24 g2zt
XIE AlS i i i i Sk
s A Vibration 2 Sweep time 201 min.  AVA(DON(DO) or4
3 Accelerations 5 gs < £10%
4 | Frequency range 10~2K~10 Hz
. > 0
Ll Resistance to 1 Algzd 260+2 c . AVN(DC)/Vy(DC) St
EAM AlE Soldering Heat < 210% =
2 IN=PNPd; 10+1 sec.
g EE
1 A=A 235%2 °C
Loy ili Sk74
=t V| Solderability . AVA(DOVA(DO) or s
2 A AT 311 sec. | = *10%
£ 0 A &
x
x B 3k 2
=3
Il=dTa 28
J-II-_I- Ic'>| 2014.08.13.

7 s L HIEL Corporation

(F)oto|d




Peak current

NgE | w7 sg A
A ¥wwry | AEC_Q200 REV D
—_ Pre-and post stress
'y ™~ No. 1 P
(June 1 2010) Electrical Test
A 1 2 3 4 5 6 7 8 9 10
D Max. 9.0mm | 769 | 772 | 773 | 772 | 769 | 772 | 774 | 778 | 772 | 7.71
T Max. 4.0mm | 2,65 | 260 | 263 | 259 | 257 | 260 | 259 | 262 | 263 | 2.64
Varistor voltage| 24~30V 266 | 273 ) 262 | 271 | 256 | 268 | 271 | 27.7 | 27.0 | 26.5
Leakage current] Max. 100uA 5 6 6 5 25 6 5 3 3 7
A 11 12 13 14 15 16 17 18 19 20
D Max. 9.0mm | 7.65 | 768 | 769 | 772 | 773 | 769 | 772 | 775 | 7.76 | 7.74
T Max. 4.0mm | 254 | 263 | 265 | 266 | 259 | 260 | 263 | 264 | 268 | 2.64
Varistor voltage 24~30V 260 | 261 | 276 | 272 | 271 | 275 | 262 | 268 | 265 | 27.1
Leakage current] Max. 100uA | 15 12 4 3 7 7 7 6 5 5
T4 21 22 23 24 25 26 27 28 29 30
Varistor voltage 24~30V 254 1 263 | 264 | 264 | 247 | 263 | 259 | 260 | 273 | 264
Leakage current|] Max. 100uA | 16 12 6 8 27 7 15 8 3 6
Clamping voltage| Max. 53V 440 | 424 | 424 | 440 | 432 | 430 | 426 | 430 | 420 | 424

A 31 32 33 34 35 36 37 38 39 40
Varistor voltage|  24~30V 2541 250 | 269 | 256 | 248 | 250 | 265 | 259 | 270 | 276
Leakage current] Max. 100uA 9 11 5 24 12 16 5 8 5 4
Clamping voltage|] Max. 53V | 42.6 | 434 | 426 | 424 | 430 | 43.0 | 426 | 426 | 426 | 43.0

Peak current
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s AE 8 02 AR A
ey~ Q
' '™~ AEC— 200 REV D No. 3 High Temperature
o.
(June 1, 2010) Exposure
e E 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
Al © 24~30 272 | 269 | 259 | 264 | 258 | 26.2 | 256 | 273 | 26.7 | 26.3
AE = 24~30 265 | 264 | 257 | 26.2 | 250 | 260 | 252 | 26.7 | 26.0 | 259

4 51 52 53 54 55 56 57 58 59 60
Al & 24~30 271 273 | 270 | 269 | 271 | 269 | 263 | 26.0 [ 251 | 25.8
INE = 24~30 268 | 26.6 | 265 | 265 | 26.6 | 26.6 | 26.3 | 254 | 249 | 257

4 61 62 63 64 65 66 67 68 69 70
Al 24~30 262 | 262 | 264 | 262 | 264 | 27.7 | 267 | 271 | 266 | 255
ISR 24~30 269 | 259 | 263 | 273 | 257 | 271 | 264 | 261 | 258 | 241
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'y AN H 2= Alo|E A ™

l | Q
' 'y Fr ™ AEC— 200 REV D No. 4 Temperature Cycling

O.
(June 1, 2010) Test
4 71 72 73 74 75 76 77 78 79 80
Al H 24~30 253 | 272 | 255 | 27.0 | 28.0 | 285 | 269 | 259 | 264 | 246
A = 24~30 252 | 279 | 255 | 26.7 | 284 | 278 | 26.6 | 256 | 282 | 25.7

4 81 82 83 84 85 86 87 88 89 90
Al & 24~30 259 281 | 263 | 264 | 264 | 26.7 | 264 | 248 | 249 | 264
INE = 24~30 256 | 271 | 259 | 263 | 284 | 264 | 26.1 | 247 | 246 | 26.8

4 91 92 93 94 95 96 97 98 99 100
Al 24~30 271 275 | 273 | 263 | 280 | 269 | 26.2 | 259 | 26.6 | 253
ISR 24~30 268 | 26,6 | 271 | 260 | 276 | 263 | 259 | 256 | 257 | 25.0
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'y AN E |22 Us d5525 A
' | '::L AEC—QZOO REV D No. 7 Biased Humidity
(June 1, 2010) Test
4 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Al © 24~30 271 | 26.7 | 260 | 266 | 274 | 26.7 | 275 | 266 | 259 | 26.8
AE = 24~30 268 | 261 | 258 | 265 | 264 | 265 | 270 | 26.2 | 26.1 | 2538

4 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
Al & 24~30 263 | 255 | 271 | 262 | 272 | 273 | 257 | 27.7 | 260 | 27.0
IR 24~30 257 | 252 | 265 | 253 | 267 | 269 | 255 | 273 | 257 | 26.6

4 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
Al 24~30 257 | 268 | 26.2 | 257 | 269 | 262 | 255 | 259 | 263 | 27.2
ISR 24~30 252 | 26.6 | 258 | 254 | 26.2 | 258 | 252 | 254 | 26.1 | 26.6

4 131 | 132
Al A 24~30 257 | 25.7
A = 24~30 254 | 255

() 5ol




'y AE B 2 & 55t Al
' | '::L AEC—QZOO REV D No. 8 Operational Life
(June 1, 2010) Test
4 133 134 | 135 136 | 137 | 138 139 | 140 | 141 142
Al A 24~30 261 | 269 | 254 | 256 | 273 | 265 | 26,6 | 259 | 259 | 26.8
AE = 24~30 261 | 271 | 256 | 259 272 | 268 | 26.7 | 26.2 | 259 | 269

4 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152
Al & 24~30 272 | 265 | 265 | 26.7 | 274 | 282 | 275 | 257 | 270 | 26.8
IR 24~30 274 | 261 | 265 | 270 | 275 | 285 | 27.7 | 269 | 273 | 26.8

4 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160 | 161 | 162
Al 24~30 276 | 275 | 256 | 26,6 | 264 | 25.7 | 259 | 25.7 | 251 | 255
ISR 24~30 276 | 275 | 261 | 268 | 26.7 | 26.0 | 260 | 253 | 263 | 25.7

A 163 | 164

Al © 24~30 272 | 271
NS & 24~30 272 | 274
QY HEl8  <+10% 00 11
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'y AE g 2|E THXL Z e Al
ey~ Q
' 'y Fr ™ AEC— 200 REV D No. 11 Terminal Strength
o.

(June 1, 2010) (Lead) Test

T4 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190

Al H 24~30 250 | 252 | 253 | 264 | 259 | 264 | 279 | 272 | 273 | 27.1

AE = 24~30 251 | 250 | 254 | 260 | 259 | 264 | 279 | 271 | 27.2 | 270

4 191 | 192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
Al & 24~30 269 | 265 | 264 | 263 | 252 | 275 | 263 | 264 | 271 | 26.8
IR 24~30 270 | 266 | 265 | 264 | 253 | 273 | 264 | 265 | 26.7 | 264

4 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210
Al 24~30 261 269 | 282 | 269 | 273 | 279 | 282 | 264 | 269 | 274
ISR 24~30 264 | 266 | 281 | 270 | 272 | 278 | 280 | 265 | 268 | 27.3
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Al E s Ad
S Xawry | AEC_Q200 REV D
No. 14 Vibration Test
(June 1, 2010)
4 211 | 212 | 213 | 214 | 215
Al H 24~30 259 | 265 | 269 | 256 | 25.8
ANE & 24~30 257 | 266 | 268 | 258 | 25.7
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'y Mg B 2 I8 A
' '::L AEC—QZOO REV D No. 15 | Resistance to Soldering
(June 1, 2010) Heat Test
4 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250
Al 24~30 256 | 261 | 270 | 26.6 | 27.7 | 258 | 26.7 | 256 | 268 | 26.3
AE = 24~30 256 | 262 | 269 | 265 [ 276 | 258 | 26.6 | 256 | 268 | 26.3

4 251 | 252 | 253 | 254 | 255 | 256 | 257 | 258 | 259 | 260
Al & 24~30 270 | 25,6 | 264 | 253 | 26.2 | 27.0 | 269 | 26.7 | 265 | 25.8
IR 24~30 269 | 256 | 264 | 253 | 26.2 269 | 268 | 26.7 | 26.5 | 25.8

4 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270
Al 24~30 267 | 261 | 263 | 26.7 | 27.0 | 263 | 26.8 | 264 | 26.2 | 28.2
ISR 24~30 268 | 261 | 263 | 268 | 271 [264 | 268 |264 | 26.2 | 28.2
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'y Mg B = Al
SN
7 o=y | AEC_Q200 REV D
No. 18 Solderability Test
(June 1, 2010)
T4 271 | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280
Al 24~30 265 266 | 251 | 261 | 266 | 264 | 272 | 269 | 26.2 | 263
AE = 24~30 266 | 266 | 254 | 26.2 | 26.6 | 266 | 27.2 | 27.0 | 263 | 264

4 281 | 282 | 283 | 284 | 285 | 286 | 287 | 288 | 289 | 290
Al & 24~30 268 | 264 | 26.2 | 268 | 247 | 259 | 260 | 258 | 269 | 27.1
IR 24~30 269 | 265 | 266 | 268 | 248 [ 261 | 261 | 258 | 269 | 271

4 291 | 292 | 293 | 294 | 295 | 296 | 297 | 298 | 299 | 300
Al 24~30 262 | 274 | 259 | 273 | 261 | 274 | 252 | 271 | 251 | 265
ISR 24~30 262 | 273 | 259 | 273 | 261 | 274 | 253 | 271 | 252 | 265
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'y AE g AT 54 A™
' | '::L AEC—QZOO REV D No. 19 Electrical
(June 1, 2010) Characterization
4 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 174
25+2°C 24~30 271 | 267 | 260 | 266 | 274 | 26.7 | 266 | 259 | 26.8 | 26.3
35+£2°C 24~30 270 | 26,6 | 260 | 265 | 274 | 266 | 266 | 259 | 26.7 | 26.3

4 175 | 176 | 177 | 178 | 179 | 180
25+£2°C 24~30 255 271 | 262 | 272 | 273 | 257
85+2°C 24~30 254 271 | 261 | 272 | 27.1 | 257
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