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ELECTRICAL STRESS
% OF RATED VALLE
— RATED VALLE
1o0% .+ WORST CASE LIMITATION
ESWE ‘
ESNOM
OPTIMUM APPLICATION
NOMMAL LIaTATION " |
0% TCIAE TCINOM e 16

WORST CASE TEMPERATURE IN DEG. C
[729] 1] Typical Electrical Stress vs. Temperature Derating
Scheme[2]

® TC1 : Case Temperature above which applied electrical stress

should be reduced. Unless otherwise specified, TC1

(worst case) is the same as TCI (nominal)

® TC2 : Maximum allowable Case Temperature per detailed
specification, based on the part design.

® T\ : Nominal boundary limitation. Typically Tx = Twc -10 C

Other temperature deltas may be given in the detail
specification.

® Twe: Worst case thermal boundary. Typically TWC = TC2-30C
® ESxom - Maximum steady state or average operating electrical stress

®* ESwc - Worst case electrical stress, including electrical transient
and radiation effects

® 100 % : Maximum rated value per detailed specification

a8 7 AARAAA ESvou, ESwes LE3to] FoHF

AFEAA BN FoEES AAsta, Fapdzt
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Ratio)oll gt vkl (Margin)S ilefste] AAlel 283
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- =EhE ol M - Calculation Model 47
- ATE AS *S/W Tool 2= 81 DEE 4=
- ZapEA
- NEE s2 FURE e/
1 (EAEFE, chAl S5 A7)
L . Ay

2.2 ®3}73 7 W< (Darating Parameter)

A Z(IC) ALY F-314 71:1* W<=(Darating Parameter) ol
ﬂﬁf} 7l (Nominal Case), W7l (Worst Case)<]
vkl (Margin) < H] =% igw(l\/ﬂL—HDBK—lt')MA) VNS
283+ A 7|4 Fa} 32 B]( Power Stress Ratio), H$H-&%
(Junction Temperature) tidte] T3t 2Eo] Al¢kstar Qlrhi2]

[3% 2] Darating Parameter, IC

Components Power Stress Tempferat&lre

Ratio Junction(C)

Cal‘fgo Sub-Category Nom | Worst | Nom | Worst
1 | Logic, CGA or ASIC 0.8 09 105 125

2 | PAL, PLA 0.8 09 105 125

3 | Microprocessor 0.8 09 105 125

4 | Memory 0.8 09 105 125

Integr | 5| EEPROM 0.8 0.9 105 125
ated 6 | VHSIC/VLSI CMOS 0.8 0.9 105 125
Circuit | 7 | GaAs MMIC 0.8 0.9 105 125
8 | GaAs Digital 0.8 0.9 105 125

9 | Bubble Memory 0.8 09 105 125

10| Linear 0.75 0.8 105 125

11| Other 0.8 09 105 125

2.3 JA3|2e] FAzE
DC 918 A9 0 ~ 36 Vol s&ate |24 Al JA3|=2
o &2 570 whel EMALE, tol =, A3 AN T
vekst Sefo] Ml 28k Fabdzke] slehi]E (Parameter)
2 A7) 3ah 23 H)(Power Stress Ratio), F3-2%(Junction
Temperature) < VF(Margin)-2 1L&3Fo] A ASHc)

2.3.1 A71# B3} &9 H|(Power Stress Ratio)
A7) 2ap &8 vl AzANA AlEEE doly &
712 0.2 Operating Stress$} Maximum Ratingg £4]3}o]
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A2 A= (Power Dissipation)e] B¢ o|&3t 4= )

Operating Stress

(W11

Power Stress Ratio = ——
Power Dissipation

Operating Stress A& F-3&0 Cl7}E = AYgoz 9=
IDD(Supply current) W&} PINT max”} ¥ 3}ol| wel AR
(PD, Power Dissipation) &%t}
PD nux = Pivr max + Pyo max [W]I1]
[ 3] 224 (PD)

H
5

IDD VDD PINT I0L VOL /0 PI/O PD
[mA] vl max | (mA) (V) (max) | max (mW)

5 3.5 17.5 8 04 8 25.6 43.1

10 3.5 35.0 8 04 8 25.6 60.6
15 3.5 52.5 8 0.4 8 256 78.1
20 3.5 70.0 8 0.4 8 256 95.6

Ae AR Yeold 87%312 A/ el(Nominal Case) -
a8 80%°lH, % A3l (Nominal Case) £7%71
+106CE &3 ap# HelolA Fabdi7 2305 ~ %5 mA
7Hgske] oS3tk

[ 4] A3 0C)e H-ahdFH

IDD PD TJ(max) Power Stress "3
[mA] (mW) (C) Ratio(80%)
B 43.1 25.2 34.5
10 60.6 35.6 48.5
15 78.1 46.2 62.5
20 95.6 56.9 76.5 .
25 113.1 67.8 90.5 !
30 130.6 78.9 104.5
35 148.1 90.2 118.5
40 165.6 101.6 132.5
45 183.1 113.2 146.5
50 200.6 125.0 160.5
55 218.1 137.0 174.5 nulz
60 235.6 149.1 188.5 v
65 253.1 161.5 202.5
70 270.6 173.9 216.5
FapdF] wel A2 dE(Power Dissipation)S Eabd-77}
OmA 2 W HFLE(AT) 94 wESR Aow At

[721¥ 3] Power Stress Ratio Range

QTR A LEH(Nommal Case) 80 % &4 A] B3lAF
= 40 mA B9 U2 ARAHEL 1656 mWolx, t]H o]’ E
Agako] 1325 mW O]lﬂi HESIAL

2.3.2 A3 % (Temperature Junction)
A= (Temperature Junction)™ A& ARol| B3]
=7} 5 A8 Fo)%(Junction to Ambient Thermal
Resistance) = 57} 85 & F Utk
TJ= T,+(0,, < PD)[C]1]
* TA : Ambient temperature [°C]
* 0, * The Package Junction to Ambient Therrral Resistance [°C/W]

e PD : PINT max + P]/() max [W]

A ZALNA Al gl A 2% (Junction to Ambient
Thermal Resistance= 0, 46 °C/W 7143}l
A4 3 21C) FHe| 97| %(TA, Temperature Ambient)”}
H 2zke] Uiy 4 -2 = (Temperature Junction)®] 43S
FiL, 7| ZE(TA) =275 JAI=ZAC)7t AR 7Fs &
ECIKER ‘/LOP‘] A& gelstsir
~ % mA ol T7F Al &7]2%=(TA) Ws}
o w}e} % ‘% 25 (Temperature Junction)2] t]el|o]& /-]
(Nominal Case) 7Fs3F HelE AEIATE
0] o] HFE5(T)) 125 °Celat, 83 (Nominal Case)
talo]® 2=710] 105 °C & wf, 7845 40 mA, 2]7]%(TA)
% °CY o &%27F 1044 °C2 WEshs e SRIs9iT

[3% 5] TJ(Temperature Junction)

D;(«]‘::] 1:!1
i S |

IDD TA[°C]

Al 25 &5 75 G5 105 115 125

5 28.7 58.7 78.7 98.7 | 1087 | 1187 | 1287
10 29.6 59.6 79.6 99.6 | 1096 | 119.6 | 1296
15 304 60.4 804 | 1004 | 1104 | 1204 | 1304
20 31.2 61.2 81.2 | 101.2 | 111.2 | 121.2 | 131.2
25 32.0 62.0 82.0 | 102.0 | 112.0 | 122.0 | 132.0
30 32.8 62.8 82.8 | 102.8 | 112.8 | 122.8 | 132.8
35 33.6 63.6 83.6 | 1036 | 113.6 | 1236 | 1336
40 344 64.4 844 | 1044 | 1144 | 1244 | 1344
45 5.2 65.2 85.2 | 1052 | 1152 | 1252 | 135.2
50 36.0 66.0 86.0 | 106.0 | 116.0 | 126.0 | 136.0
55 36.8 66.8 86.8 | 106.8 | 116.8 | 126.8 | 136.8
60 376 67.6 876 | 1076 | 1176 | 1276 | 1376
65 384 68.4 884 | 1084 | 1184 | 1284 | 1384
70 39.2 69.2 89.2 | 109.2 | 119.2 | 129.2 | 139.2

F8hAF 40 mA 9w 9]7]25%(TA) 25 °C Zx1oj® 1 °C
b Al OF 1.37 °C/W “&53haL €7 2%(TA) % °C 27194

°F 1.09 °C/W 53}, & 325 (Temperature Junction)
! 9]7]2%(TA, Temperature Ambient) A< A AH& 7153t
FEAHo] Yrolzlth

b Tl e
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4] TJ Range with TA

F2% 0,

46 °C/W 714

37473 el(Nominal Case)2] tlzlo]¥

105 °C HHQJ AF=E(T))+= 1016 °CE ol wHEsl= A
2 g

[3% 6] Over Temp, Junction with TA

IDD . TJ(max) | Power Stress

[mA] LGS (C) Ratio(80%) Rl
5 25 25.2 34.5
10 29 35.6 48.5
15 45 46.2 62.5
20 5 56.9 765 e
25 65 67.8 90.5 -
30 75 78.9 104.5
35 85 90.2 1185
40 95 101.6 132.5
45 105 113.2 146.5
50 115 125.0 160.5
55 125 137.0 174.5 .
60 135 149.1 188.5 -
65 145 161.5 202.5
70 155 173.9 216.5

[72¥ 5] Over Temp, Junction Range

24 JA2 FEFAA

HAZRAC) FE44 Al 4= A0 ~ 36 V)oll =8k,
ARG ~ B mAE F3HF= 40 mA, ¢7]2% %B° C
7= HEE(T)) +1016 °C2 F-a473 3t %73~ Bl (Nominal
Case) 27 +105 °C o318 &3S golsglgoh

97| &5(TA) 25 °C ZHAME 1°C A% Al 224E
1.37 °C/W= 228}, 2]7]25(TA) % °C 9] A

ARART Ee B dlao] WEe) A3 Ae v
© AA ARV Eed Aow dAdd.

L FG A o 2 R ](Deratmg Design) " =% =5
(MIL-HDBK-1547A) & #&3to], §55¢] ~EH 2~ ahejnlg
(Parameter)?] A% (Junction Temperature), 2712} ¥-3}
52 H](Power Stress Ratio)& /3 J ] (Nominal Case) -3}
& 80 %, AI=E(T)) 106 °CE HESI .

T A JAIZ(IC) FPARFG ~ 70 mA), @712 5%(TA)
(25 ~ 125 °CO)& A&ato] £, HEE(T)) A

El(Nominal Case) +-8}747+4 Al(Derating Design)= 5-3H4
(5 ~ 40 mA)olaL, 7] L=(0 ~ % °OFA < wf Hew

(TJ) +101.6 °C= HF-E%(T)) 105 °Colst & w5k As
gol st 4= gk
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