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A5 6.2 NadNFIe9N1IMAAeLILTUNINNEMAILILS 5 9n (NAFaLAaT 100

A3)

ﬂgﬁ‘ﬁ 0.3,0.3 4. 0.3,0.7 4. 0.5,0.5 4. 0.7,0.3 4. 0.7,0.7 4.
’ 0.268,0.298 | 0.293,0.686 | 0.549,0.549 | 0.696,0.304 | 0.727,0.727

5 0.277,0.297 | 0.293,0.686 | 0.492,0.476 | 0.701,0.299 | 0.733,0.733
3 0.277,0.297 | 0.293,0.686 | 0.493,0.476 | 0.701,0.299 | 0.733,0.733
4 0.277,0.297 0.284,0.681'; 0.369,0.490 | 0.693,0.297 | 0.733,0.733
5 0.277,0.297+| 0293,0.686 | 0.484,0467 | 0.693,0.297 | 0.868,0.952
5 0.277,0.297 0.293,0.686;' 0.493,0.476 || 0.693,0.297 | 0.733,0.733
7 0.273,0.803 /' 0.284,0.685 | 0.492,0.476 | 0.695,0.305 | 0.7350.726

3 0.773,0.803 0‘.:‘298!0.680 0 1?3,0.476 0.626,0.729 | 0.733,0.733

9 0.277,0.297. | “0.284,0.685 :~v"—0'.'4§2,0.476 0.693,0.297 | 0.733,0.733
10 0.2777,(7):279777 ) 7&2#4;6.655 0.493,0.476- 40.693,0.297 | 0.727,0.727
1" 0.277,0.297 0.285,0.684 |.0.493,0.476 | 0.693,0.297 | 0.733,0.733
12 0.277,0:297 | 0.289,0.679 |*0.485,01485 | '8.192,9.192 | 0.733,0.733
14 0.277,0,297 || 0.357,0.370 | 0.462,0.505 | 0.693,0.297 | 0.727,0.727
14 0.277,0.297 | 0.398,0.161 | 0.493,0.476 | 0.693,0.297 | 0.727,0.727
15 0.277,0.297 | 0.293,0.686 | 0.493,0.476 | 0.693,0.297 | 0.733,0.733
16 0.397,0.411 | 0.285,0.684 | 0.485,0.485 | 0.700,0.300 | 0.732,0.732
0.282,0.302 | 9.216,-8.216 | 0.493,0.476 | 0.692,0.297 | 0.733,0.733

17
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ASIN 0.3,0.3 &. 0.3,0.7 &. 0.5,0.5 &. 0.7,0.3 &. 0.7,0.7 &.
18 0.277,0.297 | 0.293,0.686 | 0.485,0.485 | 0.694,0.306 | 0.733,0.733
19 0.277,0.297 | 0.293,0.686 | 0.493,0.476 | 0.693,0.297 | 0.736,0.717
20 0.277,0.297 | 0.000,0.244 | 0.462,0.505 | 0.692,0.297 | 0.733,0.733
01 0.277,0.297 | 0.293,0.686 | /0,502,0.485 | 0.699,0.301 | 0.733,0.733
9 0.277,0.297+-0.285,0.684 | 0.494,0.477 | 0.694,0.306 | 0.727,0.727
3 0.171,0.236 0.293,0.68? 0.461,0.506 | 0.611,0.498 | 0.727,0.727
o4 0.277,0.297 0.299,01680; 0.494,0.506 | 0.699,0.301 | 1.004,-0.219
o5 0.277,0.297 0.29?;,0.686 “ J;o.513,o.513 0.699,0.301 | 0.573,0.457
6 0.277,0.297 0.284:,0.685 ".f%th.;512,o.512 0.523,0.347 | 0.728,0.728
o7 0.277,0.297 3(_)_.:_2_93‘,0.686 iél_z_,o.sn 0.691,0.298 | 0.727,0.727
8 0.277,Q.19/ 0.293,0.686 | 0.492,0.492 - '::"0.691,0.298 0.735,0.726
59 0.277,0:297 | 0.285,0.684 | 0.540,0.540*| 0.699,0.301 | 0.733,0.733
30 0.277,0297 | 0.293,0.686 |.0.502,0.485 | 0.692,0.308 | 0.727,0.727
31 9,037,9.322+, | +0.293,0.686 11| ,0492,0.492 4 0.698;0.302; | 0.735,0.726
19 0.277,0.297 | 0.293,0.686 | 0.502,0.485 | 0.699,0.301 | 0.735,0.726
33 0.277,0.297 | 0.293,0.686 | 0.492,0.492 | 0.704,0.296 | 0.727,0.727

0.282,0.302 | 0.293,0.686 | 0.493,0.493 | 0.698,0.302 | 0.734,0.725

34
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ASIN 0.3,0.3 &. 0.3,0.7 &. 0.5,0.5 &. 0.7,0.3 &. 0.7,0.7 &.
35 0.277,0.297 | 0.293,0.686 | 0.492,0.492 | 0.698,0.302 | 0.727,0.727
36 0.277,0.297 | 0.415,0.993 | 0.492,0.492 | 0.698,0.302 | 0.734,0.725
37 0.277,0.297 | 0.293,0.686 | 0.512,0.512 | 0.624,0.624 | 0.733,0.733
38 0.281,0.301 | 0.293,0.686 | /0,505,0.505 | 0.513,0.495 | 0.734,0.725
19 0.277,0.297-0.284,0.685 | 0.513,0.543 | 0.698,0.302 | 0.380,0.033
40 0.277,0.297 0.293,0.68? 0.512,0.512 | 0.697,0.303 | 0.727,0.727
41 0.273,0.304 0.293,01686; 0.494,0.506 | 0.692,0.308 | 0.733,0.733
40 0.277,0.297 0.284,0.685 “ J;o.sos,o.sos 0.697,0.303 | 0.735,0.726
43 0.277,0.297 0.373:,0.614 ".f%th.;sos,o.sos 1.105,1.274 | 0.727,0.727
44 0.277,0.297 3(_)_.:_2_99‘,0.680 iél_z_,o.sn 0.697,0.303 | 0.727,0.727
45 0.277,Q.19/ 0.293,0.686 | 0.494,0.494 - '::"0.690,0.300 0.733,0.733
46 0.277,0:297 | 0.293,0.686 | 0.504,0.504*| 0.697,0.303 | 0.734,0.725
47 0.170,0,196 | 0.293,0.686 |.0.494,0.494 | 0.697,0.303 | 0.733,0.733
48 0,277,0.297 | 20.112,0.846 0:512,0.512 4 [0,690,0.300; | 0.734,0.725
49 0.281,0.301 | 0.324,0.348 | 0.504,0.504 | 0.690,0.300 | 0.530,0.171
50 0.281,0.301 | 0.293,0.686 | 0.505,0.505 | 0.697,0.303 | 0.733,0.733

0.375,0.717 | 0.299,0.680 | 0.512,0.512 | 0.688,0.291 | 0.733,0.733

51
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ASIN 0.3,0.3 &. 0.3,0.7 &. 0.5,0.5 &. 0.7,0.3 &. 0.7,0.7 &.
50 0.277,0.297 | 9.008,-8.293 | 0.505,0.505 | 0.697,0.303 | 0.734,0.725
53 0.277,0.297 | 0.293,0.686 | 0.505,0.505 | 0.689,0.300 | 0.504,0.496
54 0.561,0.874 | 0.299,0.680 | 0.512,0.512 | 0.696,0.304 | 0.734,0.725
55 0.281,0.301 | 0.285,0.684 /| /0,512,0.512 | 0.690,0.300 | 0.735,0.726
56 0.268,0.298-0.293,0.686 | 0.505,0.505 | 0.690,0.300 | 0.727,0.727
57 0.277,0.297 0.336,0.373;L 0.512,0.512 | 0.118,0.242 | 0.733,0.733
58 0.277,0.297 0.293,01686; 0.513,0.513 | 0.689,0.300 | 0.728,0.728
59 0.273,0.303 0.29?;,0.686 “ J;o.493,o.493 0.696,0.304 | 0.735,0.726
50 0.277,0.297 0.298:,0.680 ".f%th.;494,o.494 0.688,0.301 | 0.733,0.733
61 0.277,0.297 3(_)_.:_2_93‘,0.686 ié‘p_{,o.sm 0.626,0.728 | 0.727,0.727
62 0.277,Q.19/ 0.333,0.655 | 0.494,0.494 - '::"0.694,0.296 0.733,0.733
63 0.277,0:297 | 0.293,0.686 | 0.504,0.504*| 0.688,0.301 | 0.703,0.506
64 0.277,0297 | 0.299,0.680 |. 0.965,0.498 | 0.689,0.300 | 0.727,0.727
65 0,277,0.297~ | 20.293,0.686 11| 10:493;0.493  (0,680,0.299; | 0.727,0.727
66 0.281,0.301 | 0.293,0.686 | 0.493,0.493 | 0.688,0.302 | 0.727,0.727
67 0.510,0.966 | 0.284,0.685 | 0.508,0.492 | 0.694,0.296 | 0.257,0.267

0.277,0.297 | 0.293,0.686 | 0.507,0.493 | 0.687,0.292 | 0.727,0.727

68
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ASIN 0.3,0.3 &. 0.3,0.7 &. 0.5,0.5 &. 0.7,0.3 &. 0.7,0.7 &.
69 0.277,0.297 | 0.293,0.686 | 0.494,0.494 | 0.688,0.301 | 0.734,0.725
20 0.276,0.296 | 0.293,0.686 | 0.508,0.492 | 0.688,0.302 | 0.728,0.728
71 0.282,0.302 | 0.293,0.686 | 0.513,0.513 | 0.688,0.302 | 0.727,0.727
79 0.277,0.297 | 0.285,0.684 /| /0,513,0.513 | 0.694,0.296 | 0.733,0.733
73 0.277,0.297+-0.285,0.684 | 0.504,0.504 | 0.694,0.296 | 0.734,0.725
74 0.277,0.297 0.285,0.68411 0.505,0.505 | 0.687,0.292 | 0.734,0.725
75 0.277,0.297 0.293,01686; 0.512,0.512 | 0.680,0.299 | 0.733,0.733
76 0.281,0.301 0.283,0.684 “ J;o.512,o.512 0.522,0.505 | 0.727,0.727
77 0.277,0.297 0.293:,0.686 ".f%th.;sos,o.sos 0.600,0.348 | 0.735,0.726
78 0.277,0.297 3(_)_.:_2_93‘,0.686 ié‘p_{,o.sm 0.687,0.292 | 0.727,0.727
79 0.277,Q.19/ 0.697,0.293 | 0.504,0.504 - '::"0.688,0.301 0.740,0.731
80 0.281,0:301 | 0.285,0.684 | 0.512,0.512*| 0.747,1.000 | 0.735,0.726
81 0.277,0.297 | 0.293,0.686 |.0.504,0.504 | 0.688,0.302 | 0.024,0.007
89 0,281,0.301~, | ~0.293,0.686 11 10:505;0.505  [0,680,0.299; | 0.734,0.725
83 0.104,0.998 | 0.298,0.680 | 0.512,0.512 | 0.524,0.507 | 0.727,0.727
84 0.277,0.297 | 0.293,0.686 | 0.493,0.493 | 0.688,0.302 | 0.735,0.726

0.277,0.297 | 0.293,0.686 | 0.505,0.505 | 0.688,0.302 | 0.733,0.733
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AFIN 0.3,0.3 4. 0.3,0.7 4. 0.5,0.5 4. 0.7,0.3 4. 0.7,0.7 4.
386 0.561,0.874 0.299,0.680 0.504,0.504 0.687,0.292 0.727,0.727
87 0.277,0.297 0.574,0.000 0.512,0.512 0.688,0.301 0.733,0.733
88 0.285,0.295 0.285,0.684 0.512,0.512 0.687,0.292 0.727,0.727
89 0.277,0.297 0.298,0.680 0.512,0.512 0.686,0.293 0.733,0.733
90 0.277,0.297 0.293,0.686 0.504,0.504 0.688,0.302 0.735,0.726
91 0.277,0.297 0.293,0.68? 0.434,0.834 0.680,0.298 0.257,0.266
92 0.277,0.297 0.293,0.;686: v 0.469,0.514 0.688,0.302 0.729,0.719
93 0.282,0.302 0.29?;,0.686 II" ‘;0.460,0.507 0.686,0.293 0.727,0.727
94 0.285,0.295 0.2852,0.684 .".:,..-:‘:-(-].‘-505,0.505 0.688,0.301 0.735,0.726
95 0.209,0.996 _(_);.2_93:,0.686 ?—0:5:0_5_,0505 0.688,0.302 0.734,0.725
9% 0.281,?.501 0.293,0.686 | 0.505,0.505 ’;"_'IO.681,0.297 0.733,0.733
97 0.277,0.297 0.284,0.685 0.512,0.512* 0.688,0.302 0.727,0.727
98 0.277,0.297 0:299,0.680 0.549,0.739 0.266,0.995 0.733,0.733
) 0.277,0.297 0.293,0.686 0:505;0.505 4 +0:662+0.323 | 0.729,0.719

0.343,0.750 0.293,0.686 0.323,0.497 0.000,0.762 0.727,0.727

100
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General Description

The LM741 series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appli-
cation nearly foolproof: overload protection on the input and

&National Semiconductor

LM741 Operational Amplifier

November 1994

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over a 0°C to +70°C temperature range, in-
stead of —55°C to +125°C.

Schematic Diagram

Jayidwy jeuonetado LyZIN1
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Absolute Maxim

um Ratings

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

(Note 5)

Supply Voltage

Power Dissipation (Note 1)
Differential Input Voltage
Input Voltage (Note 2)

Output Short Circuit Duration
Operating Temperature Range
Storage Temperature Range

LM741A
+22V

500 mW
+30V
+15V

Continuous

—55°Cto +125°C
—65°Cto +150°C

LM741E

+22V

500 mW

Continuous
0°Cto +70°C
—65°Cto +150°C

+30V
+15V

LM741
+22V

500 mW
+30V
+15V

Continuous
—55°Cto +125°C
—65°Cto +150°C

LM741C

500 mW

+18V

+30V
+15V

Continuous
0°Cto +70°C
—65°C to +150°C

Junction Temperature 150°C 100°C |’ 150°C 100°C
Soldering Information If
N-Package (10 seconds) 260°C 260°C ') ‘/;/ 60°C 260°C
J- or H-Package (10 seconds) 300°C 300°C # 00:C 300°C
M-Package 3 ,f—i
Vapor Phase (60 seconds) 215°C 215°C 245 215°C
Infrared (15 seconds) 215°C — 215°C 2HSROur 215°C
See AN-450 “Surface Mounting Methods and Their Ededuct_Beliabil ty” for other methods of soldering
surface mount devices. .
ESD Tolerance (Note 6) 400V f/, 400V, 400V 400V
Electrical Characteristics (note 3) S 1
_g F .
Parameter Conditions F L AL _J L L LM741C Units
A wi p/| Max | Min | Typ | Max | Min | Typ | Max
Input Offset Voltage Ta = 25°C ” r o i J
Rs < 10 kQ 1.9 5.0 2.0 6.0 mV
Rs < 509 8 | 30 mv
TaMIN < Ta < TamAX o I Aok
Rs < 500 ¥ 40 mv
Rg < 10k ¥ 75 | mv
A
Average Input Offset ; — — o
Voltage Drift Ande e pV/°C
= © = + - —
Ingut Offset Voltage Ta = 25°C, Vg = 20V 10 | = 415 mv
Adjustment Range o=
Input Offset Current Ta = 25°C W 3.0 30 20 | 200 nA
Tamin < Ta < TAMBE. | 70 300 | nA
Average Input Offset '_,_j .
Current Drift = 0.5 = nA/°C
Input Bias Current Ta = 25°C .| 30 80 80 500 | 80 500 nA
TamiN < Ta < TAMAX_H 0.210 1.5 0.8 pA
Input Resistance Ta = 25°C,Vg = 20V 10 | 6.0 0.3 2.0 0.3 2.0 MQ
TamiN < TayS TAMAX:
Va o o0 0.5 MQ
Input Voltage Range Ta = 25°C +12 | £13 \'
TAMIN < Ta < TAMAX +12 | +13 Vv
Large Signal Voltage Gain | Tia £ 25°G, R = 2kQ
Vg = 220V, Vo = £15V | 50 V/mV
Vg = £15V,Vo'="£10V 50 200 20 200 V/mV
TAMIN < TA < TAMAX:
RL > 2kQ,
Vg = £20V,Vp = +15V | 32 V/mV
Vg = £15V,Vp = £10V 25 15 V/mV
Vg = +5V,Vg = +2V 10 V/mV
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Electrical Characteristics (Note 3) (Continued)

- LM741A/LM741E LM741 LM741C .
Parameter Conditions Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Output Voltage Swing Vg = £20V
RL = 10kQ Vv
RL = 2kQ Vv
Vg = 15V
RL = 10kQ Vv
RL = 2kQ Vv
Output Short Circuit Ta = 25°C 25 mA
Current TaMIN < Ta < Tamax mA
Common-Mode TaMIN < Ta < Tamax
Rejection Ratio Rs < 10kQ, Vgm = £12V 70 90 dB
Rs < 509, Vom = +12V | dB
Supply Voltage Rejection | TamiN < Ta < TamAxs
Ratio Vg = 20V to Vg
Rs < 500 dB
Rs < 10 kQ 77 96 dB
Transient Response Ta = 25°C, Unity G
Rise Time 0.3 us
Overshoot j 5 %
Bandwidth (Note 4) Ta = 25°C MHz
Slew Rate Ta = 25°C, 0.5 V/us
Supply Current Ta = 25°C 1.7 | 28 mA
Power Consumption Ta = 25°C
Vg = +20V mwW
Vg = 15V 50 85 mwW
LM741A Vg = 20V
Ta = Tamin mwW
Ta = TAMAX mwW
LM741E Vg = +20V
Ta = TamiN e mwW
Ta = Tamax. - mw
LM741 Vg = +15).d
Ta = TamIN: mwW
Ta=Tam mw

Note 1: For operation at elevated temperatures,
Ratings”). Tj = Ta + (6ja Pp).

Thermal Resistance Cerdip (J) -‘rDIP (N) HO8 (H) S0-8 (M)
6ja (Junction to Ambient) 100°C/W 1 0@/ 170°C/W 195°C/'
0ic (Junction to Case) n N/b

i i A ﬂ- YA~ O
Note 2: For supply voltages less than 3|15 absol dvv

Note 3: Unless otherwise specified, e specifications apply for V,
specifications are limited to 0°C < Tp = +70°C.

Note 4: Calculated value from: BW (MHz) = 0.35/Rise Time(us).

—— :;:;:":xq, Btk a*ﬁﬂ“fm"ﬂ% 1 ’-j N ﬂuEl

P 1
J;B

Pl
5°C < TA < +125°C (LM741/LM741A). For the LM741C/LM741E, these

Ita

3 anﬂmax. (listed under “Absolute Maximum
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Connection Diagrams

Metal Can Package Ceramic Dual-In-Line Package
NC —/
NC =1 14=NC
O NC —12 13f=NC
OFFSET NULL (1) v
+OFFSET NULL —13 12f=Nc
INVERTING INPUT(2) OUTPUT -IN— 4 11— V+
+IN=—5 10 = out
NON=INVERTING INPUT (3) (5) OFFSET NULL v-—16 9|~ - oFFSET NULL
7 8J—NC
‘-

TL/H/9341-2 TL/H/9341-5

Order Number LM741H, LM741H/883%,
LM741AH/883 or LM741CH
See NS Package Number HO8C

4/883*, LM741AJ-14/883**
Number J14A

Dual-In-Line or S.O. Package

OFFSET NULL—{ 1 ~ 8J—NC

10:I NC

INVERTING INPUT — 2 7V 9:| NC

=

NON=INVERTING —| 3 6 |—output 1 OUTPUT
INPUT s:I -OFFSET NULL
V- —14 5 |—OFFSET NULL TL/H/9341-6
N [ 741W/883
Order Number LM741J, LM741J/883, g cage Number W10A

LM741CM, LM741CN or LM741EN
See NS Package Number JOBA, MO8A or NOSE

AUEINENINYINT
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*LM741H is available per JM38510/10101




Physical Dimensions inches (millimeters)

- 0.350-0.370
(8.890--9.398)
DIA _
0.315-0.335 DIA
(8.001 —8.509)
MAX
[ 0.025
0.165 —0.185 ‘m EE‘ACDU:;TULLED
(4.191-4.699) | |
! A
REFERENCE PLANE j o ——— f SEATING PLANE
0. 500 (0 839) t 0.015-0.040

(0.381-1.016)

016 —

= piaTYP

(12.70) MAX
MIN |]|] [| I
; A N

0029-0.045
(0.737-1.143)

0.028 —0.034
(0.711-0.864

Order Number LM74 r LM741EH
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Physical Dimensions inches (millimeters) (Continued)

’-— 0.400 MAX ——>]
R0.010 TYP
N\ [5]

S

P

0.220  0.310 MAX
0.291 GLASS

R0.025 TYP l l

0.045
0.065 11"
6LASS
SEALANT

0.290
0.320 ‘l_r
0.180

0.150
0.125 MIN
0.200

° o
st /| 0.310
0.410
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Physical Dimensions inches (millimeters) (Continued)
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LM741 Operational Amplifier

Physical Dimensions inches (millimeters) (Gontinued)

0.080 _,., . |<0.270 MAX>
0.055 0.050£0.005 ——| |<— —»| [« 0.005 MIN TYP
0.035 | <l TYP .
0.026 10 6
TYP T
0.370
0.250
I .
:
0.270 MAX 0.260 .
GLASS 0.238
8 L_ 0.012
== i 0.008
A DETAIL A
DETAIL A e
I 0.250
PIN 44 l
IDENT 1 y 5 W10A (REV E)
0.006 ||l .
0.004 . \
TYP .019 L 0.045 MAX
ogll® @ X

A TYP

10-Lead Ceramic Flatpak (W)
QOrder Number/LM741W/883
NS Package Number W10A

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATIONy As used herein:

1. Life support devices or! systems  are 'devices |or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for luse provided fh the' labeling;.can
be reasonably eéxpected to result.in a significant injury
to the user.

2. A (criticalf'component is any compenent of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device orisystem, or to affect its safety or
effectiveness.

National Semiconductor

National Semiconductor

National Semiconductor
Corporation
1111 West Bardin Road

Arlington, TX 76017

Europe

Fax:
Email:

(+49) 0-180-530 85 86
cnjwge @tevmz2.nsc.com

Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85
Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
ltaliano  Tel: (+49) 0-180-534 16 80

Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.
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SRCQD DEVICE S s Q5L SERIES REED RELAYS

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

- ~ -
SRC Device's epoxy molded DIP 14 Series oifers a variety of contacts and schematics to meet the needs of a wide
range of applications. It features«the MVS2/MVS7 models designedfor high reliability. The MSS2/7 DIPs are
1-Form-A relays equipped with the . all-posi':l%n mounting switch. With switching up to 50 Watts and a

4000V isolation option, the DIP. eries istarelay package that allows for automatic insertion directly on PCBs
as well as insertion into standard 14/Pin DIR sockets.

RATINGS (@ 25° C)

. ¥, | 7 =
All position mercury contacts on ; ) Parameter Min | Typ | Max | Unit

u
= Stable contact resistance over i
= 4000 Vac input-output isolation ",;ku‘iching Voltage
= Bounce free operation PRMA/PRME/DSS7 200 | Volts
= High insulation resistance A Form € 100 | Volts
= Switching speed of 300Hz :‘: MSST 500 | Volts
= Long life > 1 billion operations '—*“‘;’ ~MVS2/MVST 1000 | Volts
= Epoxy molded for automatic board processifig T
= FCC68 compatible (MSS2 & MSS7). « = + | Switehing,Current
PRMA/PRME/DSS7 f 05 | Amps
. ' PRMA Form C ) 0.25 | Amps
APPLICATIONS MSSZMEU 2 | Amps
= Automatic test equipment , Carry Current ._!
® Process control o PRMA/PRME/DSS7+._+ 2 Amps
= |ndustrial PRMA Form C 0.4 | Amps
= Telecom MSS2/MSS7 3 | Amps
= Datacom MVS2IMVS7 3 | Amps
= High-end security systems i
= Signaling Switching Frequency
= Metering PRMA/PRME/DSS7 500 Hz
PRMA Form C 50 Hz
MSS2IMSST/MVS2IMVST, - = 200 | Hz
APPROVALS
Contact Resistance
= UL approval (DSS7 & PRMA) PRMA/PRME/DSS7 150 | me
= EN 60950 certified (MVS7, DSS7 & MSS7) PRMA Form C 200 | me
= CSA approval (PRMA) MSS2/MSS7/MVS2/MVST 100 | me

(See detailed specifications for more information.)

www.srcdevices.com
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DIP 14 SERIES REED RELAYS
- - - - —— - |
MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

SPECIFICATIONS

SRCODEVICES

. MSS2 MSS7
All parameters are at 25°C unless otherwise stated. Molded 8 Pin Molded 4 Pin
Operate_z voltage, release voltage_, and coil resistance_ will change All position All position
approximately 0.4%/°C as ambient temperature varies. Wetted contacts Wetted contacts
PARAMETER CONDITIONS MAX MIN TYP MAX UNITS
Contact Ratings
Switching Voltage Max DC/PeakAC Resistive 500 - - 500 Volts
Switching Current Max DC/PeakAC Resistive - - 2 Amps
Carry Current Max DC/PeakAC Resistive - - 3 Amps
Contact Rating Max DC/PeakAC Resistive - - 50 Watts
Life Expectancy Signal Level 1.0 V 10mA - 200 - x10° Ops
Related Loads™
Static Contact Resistance 50mV, 10mA - 65 100 mQ
Dynamic Contact Resistance | .5V, 50mA at 100Hz, 1. - N/A - mQ
Contact Material - Hg -
Hg Content - 16 - mgrams
Relay Specifications
Insulation Resistance Between all isolated pins 10° 10 - Q
at 100V, 25°C, 40% RH
Capacitance Across Open Contaci - 12 2 pF
Open Contact to Coil - 3 4 pF
Dielectric Strength Between Contacts 2000 - - DC/Peak AC
Contacts to Coil 5600 - - DC/Peak AC
Operate Time, At Nominal Coil Voltage - 1.2 1.75 ms
including bounce 10Hz Square Wave
Release Time Zener-Diode Suppression - 1 1.50 ms
Environmental Ratings
Storage Temperature - +105 G
Operating Temperature - +75 °C
Soldering Temperature Applied to pins, 5 sec. max. 260 °C
Vibration Resistance 10Hz - 500Hz :l - 10 Gs
(Survival) .
Shock Resistance 11+1ms, */2 Sine */ [ e e - 30 Gs
(Survival) 1 N
Weight T1 - 2.3 - grams

(1) Refer to life graphs

AUEINENINYINg
RIAINTUNNIINYIAY

USA 1-866-SRC-8668 Europe 32-89-328850 Far East 886-2-2698-8422
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SRCO DEVICES e Se L SSRES SED RELAS,

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

SPECIFICATIONS

All parameters are at 25°C unless otherwise stated. PRMA i PRMA .
Operate voltage, release voltage, and coil resistance will change Molded 8 Pin Molded 8 Pin
approximately 0.4%/°C as ambient temperature varies. Form-C Form-A&B
Dry Reed Dry Reed
PARAMETER CONDITIONS SYMBOL MIN TYP MAX MIN TYP MAX UNITS
Contact Ratings
Switching Voltage Max DC/PeakAC Resistive d 100 - - 200 Volts
Switching Current Max DC/PeakAC Resistive. \ 0.25 - - 0.5 Amps
Carry Current Max DC/PeakAC Resistive . " 0.4 - - 2 Amps
Contact Rating Max DC/PeakAC Resistive 3 - - 10 Watts
Life Expectancy Signal Level 1.0 - 300 500 - x10° Ops
Related Loads™
Static Contact Resistance 50mV, 10mA 200 - - 150 mQ
Dynamic Contact Resistance | .5V, 50mA at 100Hz1" / - - N/A - mQ
Contact Material l - - Ru -
Relay Specifications | |
Insulation Resistance Between all isolated pins i TRY ;i - 10" | 10% - Q
at 100V, 25°C, 40% |
Capacitance Across Open Contacts i B 3 - 0.7 1 pF
Open Contaci/to Coi - 3 - 15 2 pF
Dielectric Strength Between Contacts . H 4 25 - 250 - - VDC/Peak AC
Contacts to Coil y . - 1400 - - |vocrpreak AC
Operate Time, At Nominal Coil Voltag Top 2 - .25 05 ms
including bounce 10Hz Square Wave |
Release Time Zener-Diode Suppres: 3 - .25 0.5 ms
Environmental Ratings
Storage Temperature F +105 -40 - +105 °C
Operating Temperature g:\‘ L +80 -40 - +80 °C
Soldering Temperature Applied to pins, 5 sec. max. .. = - - - 260 G
Vibration Resistance® 10 Hz - 500 Hz for PRMA For: - = 20 Gs
(Survival) 5Hz - 50QHz for PRMA Form C
Shock Resistance 11+1ms, /2 Sine Wave - - 100 Gs
(Survival) -
Weight - - 15 - grams

=
" = |
(1) Refer to life graphs L
Use caution not to exceed vibration resistﬂL{\J limits while ultrasonic
details/recommendations.

g relays with DYAD sw&s. Contact SRC Devices Engineering for more

AUEINENINYINT
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DIP 14 SERIES REED RELAYS S RC@ D EVl C ES

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

SPECIFICATIONS

All parameters are at 25°C unless otherwise stated. MOBeSdSZ Pin MOE};”\A BEPin

Operate voltage, release voltage, and coil resistance will change Dry Reed Low profile

approximately 0.4%/°C as ambient temperature varies. Y Dry Reed

PARAMETER CONDITIONS SYMBOL MIN | TYP MAX MIN TYP MAX UNITS

Contact Ratings

Switching Voltage Max DC/PeakAC Resistive 200 - 200 Volts

Switching Current Max DC/PeakAC Resistive 0.5 - 0.5 Amps

Carry Current Max DC/PeakAC Resistive - 2 Amps

Contact Rating Max DC/PeakAC Resistive - 10 Watts

Life Expectancy Signal Level 1.0 V 10mA 300 500 - x10° Ops
Related Loads®™

Static Contact Resistance 50mV, 10mA - 150 mQ

Dynamic Contact Resistance | .5V, 50mA at 100Hz, 1.5 - N/A - mQ

Contact Material - Ru -

Relay Specifications

Insulation Resistance Between all isolated pi 10* - Q
at 100V, 25°C, 40% RH

Capacitance Across Open Contacts - 0.8 1 pF
Open Contact to Coil 15 2 pF

Dielectric Strength Between Contacts - - DC/Peak AC
Contacts to Coil DC/Peak AC

Operate Time, At Nominal Coil Voltage - 0.25 1 ms

including bounce 10Hz Square Wave

Release Time Zener-Diode Suppression - 0.25 0.5 ms

Environmental Ratings

Storage Temperature -40 - +105 °C

Operating Temperature -40 - +80 G

Soldering Temperature Applied to pins, 5 sec. max. - 260 °C

Vibration Resistance® 5Hz - 500Hz - 20 Gs

(Survival)
Shock Resistance 11+1ms, 12 sin - 100 Gs
(Survival)
Weight 15 - grams

(1) Refer to life graphs | : L
(2) use caution not to exceed vibration resistance limits while ultrasonically cleaning relays with DYAD switches. Co SRC Devices Engineering for more

AUEINENINYINg
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DIP 14 SERIES REED RELAYS

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

SPECIFICATIONS

All parameters are at 25°C unless otherwise stated. MVS2 MVS7

Operate voltage, release voltage, and coil resistance will change 8 Pin DIP 4 Pin DIP

approximately 0.4%/°C as ambient temperature varies. Wetted Contacts® Wetted Contacts®

PARAMETER CONDITIONS SYMBOL MIN TYP MAX MIN TYP MAX UNITS

Contact Ratings id

Switching Voltage Max DC/PeakAC Resistive - 1000V - - 1000® Volts

Switching Current Max DC/PeakAC Resistive - 2 - - 2 Amps

Carry Current Max DC/PeakAC Resistive - 3 - - 3 Amps

Contact Rating Max DC/PeakAC Resisti | 50 - - 50 Watts

Life Expectancy Signal Level 1.0 V. 10mA- | = - 1000 - - x10° Ops
50V, 1A b - - 2 - x10° Ops
500V, 100mA - - 50 - x10° Ops
Related Loads®

Static Contact Resistance 50mV, 10 - - 100 mQ

Contact Material - - Hg -

Hg Content - - 40 - mgrams

Relay Specifications *

Insulation Resistance Between all isolated pin - 10 | 10% - Q
at 100V, 25°@, 40% R - |

Capacitance Across Open Contaets - - 0.7 - pF
Upper Contact t@ Coil o : 1. - - 15 - pF
Closed Contact o Coi . - - 25 - pF

Dielectric Strength Open Contacts - 2000 - - DC/Peak AC
Contacts to Coil - 5600 - - lVDC/Peak AC

Operate Time At Nominal Coil Voltage 25 - 15 25 ms
10Hz Square Wave

Release Time Zener-Diode Suppression 25 - 1 2.5 ms

Environmental Ratings

Storage Temperature -40 - +105 °C

Operating Temperature +260 °C

Soldering Temperature Applied -38 - +85 °C

Vibration Resistance® 10Hz - e - - 10 Gs

(Survival)
Shock Resistance 11+1ms, - - 30 Gs
(Survival)
Weight - 2.1 - grams

(@) Current limited up to 5mA,
2) Refer to life graphs
(©) Relay contains mercury wel

minimum 20 miIIiorﬁpﬂ‘ons; for further informatiorwsult factory

FHEIMENTNYINS
RN IUANINYIAY

USA 1-866-SRC-8668 Europe 32-89-328850 Far East 886-2-2698-8422

www.srcdevices.com



83

DIP 14 SERIES REED RELAYS SRCO DEVICES

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

COIL SPECIFICATIONS

Contact Form Coil Voltage Coil Resistance Operate Voltage Release Voltage  [Nominal Tnput Power

Units Volts Q Volts Volt mw
Conditions +/- 10% (25°C) Must operate by (25°C)Must release by (25C)

Part # Min | Typ | Max Min | Typ | Max Min| Typ | Max
MSS2 1A05 1-Form-A 179
MSS2 1A12 1-Form-A 288
MSS2 1A24 1-Form-A 268
MSS7 1A05 1-Form-A 179
MSS7 1A12 1-Form-A 288
MSS7 1A24 1-Form-A 268
PRMA 1A05 1-Form-A 50
PRMA 1A12 1-Form-A 144
PRMA 1A24 1-Form-A 268
PRMA 1B05 1-Form-B 50
PRMA 1B12 1-Form-B 144
PRMA 1B24 1-Form-B 268
PRMA 1C05 1-Form-C 125
PRMA 1C12 1-Form-C 288
PRMA 1C24 1-Form-C 268
PRMA 2A05 2-Form-A 179
PRMA 2A12 2-Form-A 288
PRMA 2A24 2-Form-A 268
PRMA 10037 1-Form-A " 5 | 342 | 38 3 — ———ala =l 66
PRMA 10038 1-Form-A : 272
PRMA 10039 1-Form-A 288
DSS7 1A05 1-Form-A 50
DSS7 1A12 1-Form-A 144
DSS7 1A24 1-Form-A 1 268
PRME 25005 1-Form-A i 50
PRME 15005 1-Form-A 66
PRME 15002 1-Form-A s 272
PRME 15003 rrﬁ g-] /] a 'E] 288
MVS2 1A05(A,B) 1-Form-; 238
MVS2 1A12(A,B) 1-Form-A 288
MVS2 1A24(A,B) 1-Form-A 268
MVS7 1A05(S) 1-Form-A 238
MVS7 1A12(S) 1-Form-A 288
MVS7 1A24(S) 1-Form-A 268

USA 1-866-SRC-8668 Europe 32-89-328850 Far East 886-2-2698-8422
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SRCO DEVICES s SE L SEEES SED REAS,

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

PERFORMANCE GRAPHS

PRMA
Life/Contact Load Characteristics Allowable Operating Range
(Confidence Level 99%)
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DIP 14 SERIES REED RELAYS S RCQ D EVI C ES

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVS7

—D'MEn“q‘r?]'ONS MECHANICAL DIMENSIONS

(inches)

PRMA 1A PRMA 1B PRMA 1C
PRMA 000439
T %( 9) 10 14 [ pem—y1 10 14 1 14
—+ 2, -13 2, 13 2, 113 2, Jﬂ\
19.60 MAX. 1016 | 1524 | . *
0.772) (0.400) | (0.600) ' ' ' ‘ ' ‘
v | | i - | , |
v : 6 8 .
|

'8 7 '8

|<3.20-0.25
0.125 - 0.009, . . N
6.90 MAX. 6.70 MAX. ( ) Top View Top View
(0272) 0264) |, I ’ Options: Options:
7.33 MAX. is positive Diode - pin #2 is positive Diode - pin #2 is positive
i Electrostatic shield - pin 9 Electrostatic shield - pin 9

(0.289)
7.62 i

(0.300)

v 37/10038/10039 MVS2/MSS2
0.28 \
BIOMAX.|  ~le(0011) e
(0.350) |l 3 e
2 ‘?‘m wp
SN
Ti——'8
Top View
*MVS2 only must be mounted
in #2 is positive vertically with pin #1 UP.

ic shleld pin9

PRME
3.20-0.25

+ 046
(0.125-0.009) [ | o)

i

-F
19.60 1016 1524 I3
(0.772) (0400) (0:600)
‘S.OOMAX.
I "(0.197)

530010
(0.208 - 0.003)

’H‘ 0.28 m
(

8.90 MAX.

" AugIneminenns
M A sl nga

1“." - pin #13 is positive
clrostatic shield - pin 9

“ 3.20- .
L—- 6.70 Mq <—j (0.125-0.009 Top View Top View
6.90 MAX. (0.264)
0.272) I~
7.33 MAX.
(0.289)

762
(0.300)

r " MSV must be mounted verti-

cally. Pin #1 is up.

8.90 MAX. 0.28
(0.350) l‘ (0.011)

USA 1-866-SRC-8668 Europe 32-89-328850 Far East 886-2-2698-8422
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SRCO DEVICES e S L SSEES S0 REAS,

MSS2 = MSS7 = PRMA = DSS7 = PRME = MVS2 = MVSY

ORDERING INFORMATION

A complete part number is represented by the digits below. For example,
the PRMA1AQ5 is a model 2 PRMA relay with a 1-Form A contact form, a
nominal voltage of 5V and no extra options.

X
Series—

PRMA

option
(Coil at 2 & 6, contact

Contact Fo
1A

7
i

AULINENTNEINS
RINNIUUNIININY
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1572

ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

SEVEN DARLINGTONS PER PACKAGE

OUTPUT CURRENT 500mA PER DRIVER

(600mA PEAK)

OUTPUT VOLTAGE 50V

» INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

» OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

» TTL/CMOS/PMOS/DTL COMPATIBLEINPUTS

» INPUTS PINNED OPPOSITE OUTRUTS TO

SIMPLIFY LAYOUT

P

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 -and
ULN2004A are high voltage, high current darington
arrays each containing seven open collector dar-
lington pairs with common emittets. Each channel

DIP16

ORDERING NUMBERS: ULN2001A/2A/3A/4A

A so16

F)
“
/. ORDERING NUMBERS: ULN2001D/2D/3D/4D

« F

rated at 500mA and can withstanepeak currents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputsto simplify board layout:”
Thefourversionsinterfaceto all commopdogic fami-
lies:

ULN2001A General Purpose;DTL.TTL,/PMOS,
CMOS

ULN2002A 14-25V PMOS

ULN2003A 5\. TTL,CMOS

ULN2004A 6-15V'CMOS, PMOS

Theseversatile devices are usefulfor driving a wide
range of loads including solenoids, relays DC mo-
tors, LED displays filament lamps, thermal print-
heads and high power buffers.

The ULN2001A/2002A/2003Aand 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16) as
ULN2001D/2002D/2003D/2004D.

September 1998

IN 1 18 OUT 1
N2 15 OUT 2
N 3 1% ouT 3
IN 4 13 OUT 4
IN & 12 OUT §
IN 6 1 ouT 6
IN 7 10 0UT 7
GNO 9 WHEEUNG DIGOES
5-197711

1/8




ULNZ2001A - ULN2002A - ULN2003A - ULN2004A
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SCHEMATIC DIAGRAM

l——ﬂ—o:om
105k —OoT
IN |
| |
I
1 T2kl 3kn ?
\ |
EACH DRIVER 5- 349 L - -———-———- -1
. EACH DRIVER 5-1984
Series ULN-2001A Series ULN-2002A
(each driver) (each driver)
2 COM
270 10.5k0 r—CouT
IN ‘ IN t
1 \ I !
1 1
| %2k 1 [ 7.2k0 xn *
| ; I
1 1 | !
L - —————=—-—- L - —————=——= -4
EACH DRIVER b L 4 EACH DRIVER 5-25%
Series ULN-2003A . Series ULN-2004A
(each driver) id (each driver)
i ] ]
ABSOLUTE MAXIMUM RATINGS —— = J" .

Symbol Paraméter é}r‘ Value Unit
Vo Output Voltage el - ,a.__ 50 \
Vin Input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 \%

lc Continuous Collector lerrpnt 500 mA
lb Continuous Base Curént £ 25 mA
Tamb Operating Ambient Temperature Range —20to 85 °C
Tstg Storage Temperature Range - — 5510 150 °C
Tj Junction Temperature 150 °C
THERMAL DATA
Symbol Parameter DIP16 SO16 Unit
Rth j-amb Thermal*Resistance, Junction-ambient Max. 70 100 °C/W
2/8
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ULNZ2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max.  Unit Hig.
Icex Output Leakage Current Vce = 50V 50 HA la
Tamb = 70°C, Vcg = 50V 100 | pA | 1a
Tamb =70°C
for ULN2002A
Vce = 50V, Vi = 6V 500 HA 1b
for ULN2004A
Vce =50V, V; =1V 500 MA 1b
VecE(say) Collector-emitter Saturation Ic = 100mA, Ig = 250pA 0.9 11 \% 2
Voltage Ic = 2000mA, Ig = 350pA 1.1 1.3 \Y 2
Ic = 350mA, “IBJ,= 500pA 1.3 1.6 \Y 2
lion) Input Current for ULN2002A‘: Y;/}fﬂv 0.82 1.25 mA 3
for ULN2003A{\V4'=8'85V 0.93 1.35 mA 3
for ULN2004A 4= s 0.35 0.5 mA 3
Rind 2V o r 1 1.45 mA 3
licofr) Input Current | Tame = 70°C, |c =500uA 50 65 pA | 4
Vion) Input Voltage — -/\é’CEULI__ I231\2/0 oA Vv 5
r
ey " 4 165 300mA 13
Tor' ULN2008BA
4 Jg'= 200mA 2.4
i L1g-= 250mA 2.7
" Ic'=300mA 3
/)r 'ULN2004A
le = £25mA 4 5
le' =,200 . 6
Ic £ 275mA 7
. g =350mA, 4 8
hee DC Forward Current Gain / for ULN200IAY
/ Vee'=2Vilg'= 350mA 1000 2
Ci Input Capacitance F ST Ty, 15 25 pF
tpLy Turn-on Delay Time O to O-5-Sam 0.25 1 Us
tPHL Turn-off Delay Time _J50:5."t0 105/ Vol ise, 0.25 1 us
Ir Clamp Diode LeakagelCurrent Vg = 50V f 50 PA 6
T Tamp = 70°C, Vg =50V - 100 MA 6
VE Clamp Diode Forwar;lj!oltage I = 350mA ;J 1.7 2 V 7
"I 3/8
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TEST CIRCUITS

Figure 1a. Figure 1b.
OPEN VcE OPEN Ycg
I IcEx
OPEN cEx
5-5715 5-5726
Figure 2. JF@we&
OPEN
1

5-1986

Figure 4.

5-1987

Figure 6.

Figure 7.

5-5727

OPEN
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Figure 8: Collector Current versus Input Current Figure 9: Collector Current versus Saturation
Voltage
Ic D96IN453 Ic DI6IN454
(mA) I / (mA) /
Tj=25°C
500 //

500
Tj=25°C
400 // / 400
/

/ Max
300 / /

/ 800 /
200 7 200
/ /[TveicaL 2 / / TYPICAL
100 100 £
7 7

\ N
0 100 200 300 400 500 lb(LA) \ 0.0 0.5 1.0 15 Vce(sat)
— =4
Figure 10: Peak Collector Current versus Duty: Figure 11: Peak Collector Current versus Duty
Cycle . “'J Cycle
e ; *.'
Ic peak Dg6INg5T 4 ~lc peak DIGINA52A
mA T T T T abd A T
(MA) T NUMBER OF ACTIVE OUTPUT . | (mA% Tamb=70°C
765 4 A A (S016)

NN
\\\

300
Tamb=70°C Q

(DIP16)

.
s
=

~ 300 \ =
200 ~=y

&
200 AN
\ —
100 100 y. ————]
NUMBER OF ACTIVE OUTPUT

. ol L 1 b, |
0 20 40 €0 80 BC 0 20 40 00 80 100 DC

L/
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DIP16 PACKAGE MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.77 1.65 0.030 0.065
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 85 . g 0.335
e 2.54 0.100
e3 17,48 '1 0.700
F d 714 0.280
— =4
| b1l 4 0.201
\ A&
L 8.3 ] 0.130
z 1,574 4 0.050
£
: :,p
s
=
[ .
o b
4 - >
z I I
D
(11111 rlririri k
B 0
_) "
1 9
L L O O L OF b F L
6/8 1<77
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S016 PACKAGE MECHANICAL DATA

DIM. mm inch

MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.069
al 0.1 0.25 0.004 0.009
a2 1.6 0.063
b 0.35 0.46 0.014 0.018
b1 0.19 0:25 0.007 0.010
C 0.5 0.020
cl 45 (typ.)
D 9.8 10 0.386 0.394
E 5.8 6.3 0.228 0.244
e 127 j 0.050
e3 3189 4 0.350
F 3.8 4.0 ".‘ ‘ 0.150 0.157
L 0.4 irpa; :'*_ 0.016 0.050
M 40,62 -,f} A 0.024

Ad v b
: )
\ Sl G 1 .l
— - ol N
4 41—
)/ ——
%— T
L ] J o
E

0 0 0 000 0 1 [

f )
r 91
1 8
> /)

U ddodn

g
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i
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q
Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this
publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. STMi-
croelectronics products are not authorized for use as critical components in life support devices or systems without express written
approval of STMicroelectronics.
The ST logo is a registered trademark of STMicroelectronics
[J 1998 STMicroelectronics — Printed in Italy — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - France - Germany - Italy - Japan - Korea - Malaysia - Malta - Mexico - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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