720/25

sy or LM 445484 Range Programmable

February 1990 Operational Amplifier

Features

* Wide Programming Range

Description
HA-2720/2725 programmable amplifiers are internally

> SlewRate.....oviie 0.06to 8V/us compensated monolithic devices offering a wide range of
» Bandwidth ....................... 5KHz 10 10MHz Performance, that can be controlled by adjusting the
. circuits’ ‘set’ current (ISET). By means of adjusting an

> Bias Current ..ol 0.41to 50nA external resistor or current source, power dissipation, slew
> Supply Current..................... 1pA10 1.5mA 516 bandwidth, output current and input noise can be
> Power Consumption.................. ... 75mW  programmed to desired levels. This versatile adjustment
* Supply VoltageRange ............... +2Vto £20V capability enables HA-2720/2725 to provide optimum
design solutions by delivering the required level of perform-

¢ Wide Power SupplyRange ............ % +1.2to 18V 9 4 g a b

* Constant AC Performance Over Supply Range

Applications A major advantage of HA-2720/2725 is that operating 2w
. ! characteristics remain virtually constant over a wide supply =g

© Active Filters range (£1.2V to +15V), allowing the amplifiers to offer sz
» Current Controlled Oscillators maximum performanc.e in almost any system‘ in.cluding § 2
battery-operated equipment. A primary application for &=

® Variable Active Filters
* Modulators

e Battery-Powered Equipment

ance with minimum possible power dissipation. HA-2720
and HA-2725 can, therefore, be utilized as the standard
amplifier for a variety of designs simply of adjusting their
programming current.

HA-2720/2725 is in active filters for a wide variety of
signals that differ in frequency and amplitude. Also, by
modulating the ‘set’ current, HA-2720/2725 can be used
for designs such as current controlled oscillators
modulators, sample and hold circuits and variable active
filters.

HA-2720 is guaranteed over -550C to +1250C. HA-2725
is specified from 09C to +759C. Both parts are available in
TO-99 cans or dice form.

Pinouts Schematic
HA1-2720/2725 (CERAMIC MINI-DIP)
TOP VIEW
—\J
BALANCE |_—1_': __s'] Iser

= T S
v o

Note: Case tied to V-
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HA2-2720/2655 (TO-99 METAL CAN) - 077 an
TOP VIEW 2Q ara) las lon -
ISET a4 o o on ; . mnu win
a7 fai .
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Specifications HA-2720/2725

Absolute Maximum Ratings

Voltage Between V+andV-Terminals .................. ... 45V
Differential InputVoltage.. . ..., +30V
InputVoltage{Note 1) ............ooiiiiiiiiiiiias =15V
IsSeT(CurrentatISET) .. ..o 500pA
VgeT(Voltageto GND atIggT) -. ... . V+ -2V < VgeT < V+
Power Dissipation (Note 2) TO-99 . ............ovvnvs 300mwW

Operating Temperature Ranges

-550C < TA < +1250C

. 0°C < TA<+750C

-650C < TA< +1500C

Electrical Specifications

V+ = +3V D.C, V- + -3V.

HA-2720 HA-2725
~550C to +125°C 0°C to +75°C
ISET = 1.5pA IseT = 15pA IseT = 1.5pA IsSET = 150A
PARAMETER TEMP. [MIN. |TYP. IMAX. MiN. ITYP. IMAX. MIN. |TYP. IMAX. MIN. |TYP. IMAX. UNITS
INPUT CHARACTERISTICS
Oftset Voltage +250C 20 | 30 20 | 30 2.0 | 50 2.0 | 50 mv
Full 5.0 5.0 7.0 7.0 mv
OffsetCurrent +25°C 05 130 1.0 10 05 | 50 1.0 10 nA
Full 7.5 20 7.5 20 nA
Bias Current +25°C 20 | 50 8.0 | 20 20 | 10 8.0 | 30 nA
Fuil 10 40 10 40 nA
Input Resistance (Note 10) +250C 50 50 5 MO
Input Capacitance +25°C 3.0 3.0 3.0 3.0 pF
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain (Note 9) +250C| 15K | 40K 15K | 40K 15K | 40K 15K | 40K A7
Full 15K 10K 10K 10K VN
Common Mode Rejection Ralio Full 80 80 74 74 dB
{Note 4)
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 3) +250C | +2.0 {22 2.0 | 2.2 +2.0 | 2.2 +2.0 |£2.2 v
Full {£2.0 +2.0 +2.0 2.0 A
Qutput Current {Note 5} +250C 0.2 +0.2 *0.2 +20 mA
Output Resistance +250C 2K 500 2K 500 ¢}
Qutput Short-Circuit Current +250C 2.8 14 2.8 14 mA
TRANSIENT RESPONSE
Rise Time (Nate 6} +250C 25 0.25 25 0.25 us
Overshoot (Note 6) +250C 5 10 5 10 %
Slew Rate {(Note 7) +250C 0.07 0.70 0.07 Q.70 V/us
POWER SUPPLY CHARACTERISTICS
Supply Current +250C 15 170 15 170 BA
Full 25 250 25 250 pA
Pawer Supply Rejection Ratio (Note 8) | Full 80 80 76 76 dB
NOTES: 1. Forsupply voltages less than #15.0V, the absolute maximum input voltage is equal to supply vollage.
2. Derate at 6.8mW/OC for operation ambient temperaturas above 75°GC.
VguppLY = £3.0V VsuppLy = +15.0V IseT = 1.5pA ISET = 150A
3. T = +259C and Full T=+259C RL =75KQ R =5KN
- T =Full R = 75K R =75K0
a, VoM = 218V Vo = £5.00
5. Vo = £2.0V Vg =+100V
6. e Ay = +1,V} = 400mV, R = 5K, C| = 100pF ———————————#=
7. Vo = *20v Vo =100V RL = 20K R = 5K
8. AV = +1.5V AV =250V
9 Vg = 1.0V Vo =100V
1

0. This parameter based upon dasign calculations.
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Specifications HA-2720/2725

Electrical Specifications (Continued) V+ = +15V, V- + ~15V.,
HA-2720 HA-2725
-559C to +125°C 0°C to +759C
IseT=1.5pA Iser=15pA ISET = 1.50A ISET=15pA
PARAMETER TEMP, |MIN. |TYP. [MAX. MIN. |TYP. IMAX. MiIN. ITYP. IMAX. MIN. ITYP ]MAX. UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C 20 | 3¢ 20 | 30 20 | 5.0 20 | 5.0 mv
Futt 50 5.0 7.0 7.0 mv
OffsetCurrent +250C 05 {30 10 { 10 05 | 50 10 | 10 nA
Full 75 20 7.5 20 nA
Bias Current +250C 20 | 50 80 | 20 20 | 10 8.0 | 30 nA
Full 10 40 10 40 nA
Input Resistance (Note 10) +250C 50 5 50 5 MO
Input Capacitance +250C 3.0 3.0 3.0 30 pF
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain (Note 3 & 9) {+250C | 30K [100K 30K [120K 25K | 40K 25K [120K VN
Full | 20K 20K 20K 20K VNV
Common Mode Rejection Ratio +25°C 90 90 90 90 dB R
{Note 4) Full 80 80 74 74 dB H [
=
OUTPUT CHARACTERISTICS E E
W=
Outpul Voltage Swing (Note 3) +250C | £12 K135 +12 135 +12 135 12 {135 A 5 <
Fult | 10 +10 *10 10 \Y
Qutput Current (Note 5) +259C +0.5 +50 +0.5 +5.0 mA
Output Resistance +250C 2K 500 2K 500 n
Qutput Short-Circuit Current +2590C 3.7 19 3.7 19 mA
TRANSIENT RESPONSE
Rise Time (Note 6} +250C 20 0.2 2.0 0.2 »s
Overshoot (Note 6) +250C 5 15 5 15 %
Slew Rate {(Note 7) +259C 0.1 0.8 0.1 08 V/us
POWER SUPPLY CHARACTERISTICS
Supply Current +250C 20 210 20 210 pA
Fult 50 450 50 450 pA
Power Supply Rejection Ratio (Note 8) | Full 80 80 76 76 dB
NOTES: 1. Forsupply voltages less than +15.0V, the absolute maximum input voltage is equal to supply voltage.
2. Derate at 6.8mW/OC for operation ambient temperatures above 75°C.
VsuppLY = £3.0V VsuppLy = £15.0V IgeT = 1.55A ISET = 150A
3. T =+259C and Full T = +25°C R = 75KQ Ry = 5KN
— T=Full Ry =75KN R =75Kn
4. VoM = £1.5V VoM = £5.0V
5. Vg =20V Vo =+100V
6. - Ay =+1,Vjy = 400mV, Ry = 5K, C = 100pF ——————
7. Vo =2.0v Vo =100V Ry = 20K Ry = 5K
8. AV = £1.5V AV =150V
9. Vo = %10V Vo =+100V
10. This parameter based upon design calculations.
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HA-2720/2725

Typical Performance Curves Ta =+250C, Vg = +15V D.C. Unless Otherwise Specified.

INPUT BIAS CURRENT INPUT BIAS CURRENT INPUT OFFSET CURRENT
vs SET CURRENT vs TEMPERTURE vs TEMPERATURE
B = =:aiimavmzs ® \ L
"% 3
. \\‘ . ) SIS UG 2 IBY
£ =z= ! <, i N 2
i Z H o § 2 A\
1 ! i N
- » k- 5
£ 9 2 : N 5“‘ \ IgET=15 LA
H H T——]
H B ~ P —
' \\i oA 0. ggT=15 LA
" I . .
01 1 10 100 BT 259C 0°C 750 +500C +79C 1DOVC +126°C SC R0OC 259 W9C 7OV 4500 +I50C IO0C »125°C
Set Corrent (1A} Tempetature Temperatore
CHANGE IN OFFSET VOLTAGE INPUT NOISE CURRENT INPUT NOISE VOLTAGE
vs ISgT (UNNULLED) vs ISET vs ISET
8 0
1.4 =t
| [tBYV2vs 243 WS Vg < 1V
> 1= 1kHy
€ 3 0% PRTRU
B » ) <
i 1] i H
55 0 HH 2 w? E 10
;! ‘5 n1 xg
5 ‘E |§
] H 10°16
T E:
T
X 1 19 106 L 1L 1 . I 100 m-"n‘
Sat Carrwnt - A St Curremt (1A} Sex Curram (11A)
INPUT NOISE VOLTAGE AND CURRENT OPTIMUM SET CURRENT FOR MINIMUM
vs FREQUENCY NOISE vs SOURCE RESISTOR
= WS Vg1V
F3 100
% . .
¥ £ H
H H &
H z [l
i
I H)
ﬂlI—._
100K » 0 1008
Froquancy (Hz} Source Mastor
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HA-2720/2725

Typical Performance Curves {(Continued) Ta = +259C, Vg = +15V D.C. Unless Otherwise Specified.

MAXIMUM OUTPUT VOLTAGE SWING

vs LOAD RESISTANCE

vs IgeT

GAIN BANDWIDTH PRODUCT

OPEN LOOP VOLTAGE GAIN

vs TEMPERATURE

Vs v
[
\o0x Pra —
// N
p 5er 15
ioer 1A f
Igr 15 A
'SET
300 ] " NG
y N
0K
50°C 0 o 70 s0MC 7SOC 100°C 125

Temperature

STANDBY SUPPLY CURRENT
vs ISET

1oMp=
,—«L~ 'szr";‘u“ :j 3
2 Ve o s i
g ™ ==: Vg - 115V, £
a Vgra 18V 3 iﬂ{ -4+
s 4 & 100x|
3 ' H H Bl I
t : T
J & 10K
| : 1 I
T T H | 100 |
p ; il | " i i 1
e [0 10K 100K ) 01 10 00
Load Rewstance Set Curvent - LA
OPEN LOOP VOLTAGE GAIN POWER SUPPLY REJECTION
vs ISET vs ISET
d 177 TTT]
: [T }
. o
Vgt 1Sy @ AR
=T : P
E — vY . £3V] E
3 € gopt 1
: 5 7
i
04
1 0 [Nl a 100
St Current (Al Set Curreat A
SUPPLY CURRENT vs
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HA-2720/2725

Typical Performance Curves (Continued) TA = +250C, VS = £15V D.C. Unless Otherwise Specified.

SLEW RATE vs IggT PHASE MARGIN vs SET CURRENT SET CURRENT vs SET RESISTOR
10 B 100W
1 1
, Vg = +15V ol : oM
== Vg - V! a0 o Vg -t 15V
== LN o
3 NN oY ' "
in { _P o )
[ = Vs o1 5
’ T
1 \ | L =
i 1 L Vg 15 LA 15 uA
3 - SISV [N | IR 4
E i : : & Rt L
v L1 I o s mi T
01 il 10 100 o 1 n 00 o 1 10 150
Set Comrent - A Set Cunnene (1. A} Set Current{ LA}
Test Circuits
TYPICAL BIASING CIRCUITS
SUGGESTED
OFFSET NULL
Vg
RsET
A
V- 0R V- v
GND
TRANSIENT RESPONSE/SLEW RATE CIRCUIT SLEWING WAVEFORM
T
INPUT
v
Vouy |
Ul}TPUV
5K
/ % oV
N
VERTICAL SV/DIV
— HORIZONTAL 1Sy
- tggy < 100LA

Die Characteristics

Transistor Count. .
Die Dimensions .

Substrate Potential...............coooooiia Unbiased
Thermal Constants (9C/W) Bja 8ic

HA2-Metal Can (-2, -5) 212 58

HA2-Metal Can (-8} 173 52

HA7-Ceramic DIP (-2,-5) 218 123

HA7-Ceramic DIP (-8} 143 69

HA3-Plastic Mini-DIP {-5) 98 486
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HARRIS SEMICOND SECTOR

LOE D l 4302271 0012824 ll
Package Configuration

.300 CERAMIC DUAL-IN-LINE "‘/ — %. 20
Q D lest
1;[1 i t
: -
L k i —l_.ﬂ
+=B1 5;3—-—”._ :EL_

piG.] EaD |om. | o | o | om. | oim. | om. | oim. | o | Dim OIM.
copoe|count| A | a1 | B | BI | € D E | B | e a
Al 8 | — [ o6 050} 008} 375 | 245 | 200 { 100 £
551 | 200 | 960 | 023 | «0es | of5 | 395 | 265 | 310 | BSC 150
Bt | 14 | = | 140 | 016 | 050 | 008 | 763 | 265 | 200 | 00 | 25 | 450 | — | g0s | 15 | 09
msi | 200 | 470 | 023 | 065 | 015 | 785 | 285 | 316 {Esc | Feo | — | Ge8 | — | .060 | 150
p2 | 18 | — | .40 | 016 | 50 | 008 | 753 | 285 | 300 | ac0 § 25 | as0 | — | 005 | 015 | 0
Isi |200 | 470 | 623 | os5 | 15 | 785 | 305 | 320 [Bsc | qs0 | — | oee | — | 060 | 15°
ct | 16¢ | = | .40 | 016 | 050+ | 008 | 753 | 265 | 200 | 100 | 25 | As0 | — | 005 | 015 | 09
Msi | 200 | 170 | 023 | 065« | 015 | 765 | 285 | 310 | BSC | e0 | — 080 | — | .00 | 150
c2 | ter | — | 40 | 016 | o50-| 08 | 753 | 285 | 300 | oo | 25 | 50 | — | 005 | 615 | 09
151 | 200 | 770 | 023 | 065+ | 015 | 765 | 305 | 320 |@SC | 80 | — | 080 | — | 060 | 15°
p | 18 | = | 40 | 016 | 050+ { 008 | .82 | 285 | 300 | .100 | .25 | as0 | —_| 005 015} 00
Lsi |.260 | .70 | oz | 065+ | 015 | 815 | 305 | 320 jBSc | as0 | — | .ws8 | — | .00 | 150
E | 20 | — | .40 | 016 [.os0%] 008 | a0 | 285 |. 00 | a2s | aso | = | 005 | 015} 00
tsi |{.z00 | 370 | 023 | 065- | 015 | 70 | =05 | 320 | BSC | 180 | —~ | w80 | — | .60 | 15°

0.035

* End leads are half leads where B remains the same and B1 i ————
** Solder dip finlsh add +0.003 inches 0045

.400 CERAMIC DUAL-IN-LINE

G n .600 CERAMIC DUAL-IN-LINE

§1-—

=]

«B1 ‘B*“* gl
e

([T

PKG. | LEAD |DIM. | DiM. | DIM. | DiM. | DiM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A Al B B1 c D E E1 e L 8] [ s1 Q o

F | 22 | — |50} 016 ] 050 00s | 1055 375 | 395 | ;500 | .25 | 450 | — 1 005 | 015 00

400§ st |.225 | Y80 | 23 | o5 | 015 | 7085 | 395 | 435 | BSC | 80 | — | 080 | — | .060 | 15°

G 28 | — ] .as0 | o6 | oso | oo | 124 | 515 | §95 } 00 | 25 | 150 | —_| 005 | Q15 00

. 60 | tst |.325 | Jeo | 023 | 065 | 015 | 127 | 535 | 615 | BSc | .e0 | — |} 098 | — | .060 | 15°
H 2 | — |.as0 | .06 | os0 | 008 | 144 | 615 | 595 | 100 | 125 } 150 | — | 005 | 015 [

600 ] UsT |.225 | Jo0 | 023 | w65 | o15 | i47 | 535 | 615 [esC | qe0 | — | o088 | — | .00 | 15°

* Solder dip finish add +0.003 inches.
NOTE: Dimenslons are %’;ﬂ Dimensions are in inches. BSC means basic spacing between centerlines.
ax
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HARRIS_SENICOND SECTOR

L0E D I 4302271 0012825 3 I

Package Configuration

WOO SIDEBRAZE DUAL-IN-LINE

T-90-20

PKG. | LEAD | DIM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.

DIM. | DIM. | DIM.

DIM. DIM. DIM.
CODE|COUNT| A Al B Bi c b E E1 e L 1 s s1 Q
1 18 |.— | 80| 016 | 0a5 | 008 | o0 | 280 | .200 | d00 | 25 | 450 | — | 085 028
200 410 023 060 015 910 300 310 BscC 180 - 098 - 045
m .600 SIDEBRAZE DUAL-IN-LINE
Q D .
Al e
i ) ——
Al bl
_d I /T
Jd L1
_ b
ol b
B1 Et

pxG. ] teap |om. | oM. | oM. | oM. | oM. | om. | oim. | pim. | 1M, | DIM. | DIM. | DIM. | DIM. | DiM.
CODE|COUNT| A | A1 B | 81| ¢ D E | & e L | u s | st]| o

J 24 | — | 080 | o6 ] os0 | 008 | 1185 | ser [ se8 | 100 | 125 | 450 | | 005§ 040

225 | 70| 023 | 954 | 05 | 1215 603 | 612 | BSC | 80 | — | 080 | — | .060

k | 28 | — | os0| o16 | 040 | 008 | 1365 | ser [-se8 | .t00 | 25 } 50§ — | 005 | 080

225 | 110 | ©23 | ©54 | ©15 | 7415 | %03 | &2 | BSC | 180 | — | o080 | — |} 060

L | 4 | — | oso| o6 | o0 | .08 f 1es01 se7 [ 98 | 00 | 125 | 50} — ) 005 | 040

225 | 70| T2 | o5a | o5 | 2020 | B03 | ®12 | BSC | .ds0 | — | 080 | — | .060

NOTE: Dimensions are % Dimensions are in inches.
a
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BSC means baslc spacing between centerlines.
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HARRIS SEMICOND SECTOR 10E D l 4302271 Opl2sezk sl
Package Configuration 7-90-20

mm .300 PLASTIC DUAL-IN-LINE
r D
Q

| , ]
Bl TE

g9

PKG. | LEAD |om. | Dim. | Dim. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. 1 DIM.

cooe|count| a1 | B | Bt | ¢ | D E | E1 | e L s jao| «a
M 8 |.25 | .01 | .50 | 008 | 70 | 25| 2001 000 | .10 | .030 | 20 | 0°

S5 | oz3 | oo | o5 | 3% | 265 | 510 | 10 | 50 | 650 | 040 | 189

N 14 125 018 .050 .008 750 245 290 080 110 030 | .020 0°

a0 | ‘23 | ©0 | o1 | 770 | 265 | 310 | 130 | 350 | ‘050 | 040 | 180

o | 16* .25 | o016 | .050 | .08 | 750 | 245 | 290 | 090 | 410 | 025 | 020 | 0O
Ja0 | o5 | oo | o1 | 770 | 265 [ 390 | T | 750 | 035 | 040 | 180

p | 8 |25 | ote | oso| oon | oo} 205} 200 s [ 410 00| om0 | 0o
140 023 070 015 820 265 310 A10 450 060 040 150

o | 20 |.30 | 16| 050 .o08 | 1.000| 250 | 200 | .80 | 10| 060 | 020 | 0°

Haz | oz3 | oro | 015 | 1056 | 270 | 830 | 110 | 150 | 080 | 646 | s°

0.035
* End leads are half leads where B remains the same and Bl is ——
**+ Solder dip finish add 0.003 Inches. 0.045

WOO PLASTIC DUAL-IN-LINE

PKG. | LEAD |DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE |COUNT| At B 81 c D E E1 e L S Q a

R | 20 |.4s | 016 | .050 | 008 | 124 | sa0 | 690 | .080 | .10 | 045 | 020 | 00
55 | 023 | ‘070 | Tois | 126 | Beo | “e%0 | T390 | 750 | 085 | 040 | 15°

S 28 145 | 016 -050 | .008 1.54 .540 | 590 .0%0 | .110 110 020 08
185 023 070 015 1.57 .560 | 610 | .110 150 160 .040 150

* Solder dip finish add 0.003 inches.

NOTE: Dimensions are %‘)—( Dimensions are in inches. BSC means basle spacing between centerlines.
a
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HARRIS SEMICOND SECTOR

R EELEEE
Package Configuration

.350 CERAMIC LEADLESS CHIP CARRIER*

.450 CERAMIC LEADLESS CHIP CARRIER*

.650 CERAMIC LEADLESS CHIP CARRIER*

A
e o]
BOTTOM VIEW
J L2
==X
e B
e 45
! = D L |
at!
PKG. LEAD Jom. | oim. | oim. | Dim. | DM | DM, | DIM. | DIM.
CODE|COUNT| A At B D E e L L2
T 20 073 083 022 342 342 050 045 075
350 SQ | .088 077 028 358 358 BSC 055 095
v 28 |.074 | 064 | 022 | 442 | 442 | 050 | 045 | 075
450 sa| 088 076 028 458 A58 8sc 055 085
v 44 |.o73 | 063 | 022 | 643 | 643 | 050 | 045 | .075
850sQ| 089 077 028 662 £62 BSC 055 085

* Solder dip finish for military parts conform to MIL-M-38510, Type A.

pouzaz? 7 |

T-90-20

TO-99 METAL CAN
TO-100 METAL CAN
BOTTOM VIEW
¢D
PKG.| LEAD |DIM. | DIM. | DIM. | DIM.| DIM. | DIM. | DIM. | DIM. | DIM.
CODE[COUNT| A | ¢8 | @D e F K Ki L Q
w 8 l.aes | 016 | 3a5 | 00} 020 | 028 ) 028 | 505 015
T0-99 | 765 | 096 | 365 | 210 | 046 | 034 | 040 | 550 | 040
x | w |.aes| o6 | 345 220 | 000 [ oz} g2 | 505} 015
TO-500 | 185 | ©%6 | T365 | 240 | 040 | 034 | 040 | 550 | 040
* Solder dip finish add +0.003 inches.
Min

PACKAGING

NOTE: Dimensions are Max' Dimensions are in inches.
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BSC means basic spacing between centerlines.




HARRIS SEMICOND SECTOR

L0E D l 4302271 O

Package Configurauun

TO-8 METAL CAN

n1282a 1 J
T-90-20

. BOTTOM VIEW
#D
PKG.| LEAD |DIM. | DIM. | DiM. | DIM.| Dim. | DM | DIM. | DIM. | DIM.
CODE|COUNT| A | ¢B | ¢D e 02 F K1 L
Y 12 13301 016 | 585 | 400 | 100 } 020 ) 027 | .027 | .500
TO-8 | 750 | @21 | B15 | BSC| BSC | 040 | 034 | 045 | 550
AA F=3.\ed pLASTIC LEADED CHIP CARRIER
TOP VIEW SIDE VIEW
_ O‘l 035R
nonmn / TP,
I
B1
O N 1
O ] N
R 0 T8
e 1
—E——T 0 ,
O u .
k.
[ o Sy o g I
D1 I
D 1 A
PKG.| LEAD |DiM. | Dim. | om. | oM. | om. | oim. | Dim.
CODE[COUNT| A 8 B1 | D/E | DI/EL| e Q
AA | 20 paes | 013 { 026 | .385 | .350 | .050 | .020
180 | 021 | "032 | 395 | 356 | BSC | —
AB 28 165 ) 013} .026 | 485 | 450 | 050 | .020
180 | 021 | (032 | 495 | 456 | BSC | —
AC 44 |aes | L0181 .02 | 685 | .650 | .050 | 020
T80 | 021 | 032 | 695 | 656 | BSC | —
NOTE: Dimensions are % Dimensions are in inches. BSC means basic spacing between centerlines.
ax 11-6
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