








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Section X

Package OUIINES . . ..o\ttt e ettt e e e 10-1
GlOS AN .o vttt ittt ettt e e e e e 10-12
DICE POlCY ...ttt e e 10-16
Ordering INformation . .......oinniin et e e et 10-17
AMD Field Sales Offices, Sales Representatives, Distributor Locations ........................... 10-22



Package Outlines

METAL CAN PACKAGES
H-8-1 H-10-1 G-12-1
350
= -2
jl=- 305 - E )
013 .' 3 ;’ r_ ggg 020 F_% p—
033 050 7155 on _ 030 | 156
HEFEREN(‘El i | max. RS nepsnmcel_ MAX 2?0 a5 REFERENCE i 180
SEATING | . —7 | | I_I“ H U“ é
16 570 ! 500 UU H DU .s:o
5D 016

VoSN 0 01—

Note. Standard lead finish is bright acid tin plate or gold plate.

MOLDED DUAL IN-LINE PACKAGES

T 8 5 t
240 ;
%5 1 5%
1 4 l
 SNNND ) SNy S g S— 010
B e —— = Gt
318 2150
|~——375- 200
1
150
200 SEATING
t J’ PLANE
t o
060 009,
_t_ 611
015 310
-:ig- —’] I'_W J’—_54—4 25 —'-’ "—
) 090 150
10
P-14-1
P-16-1
P Wl Bl el W clo Wk I oo} \
14 8 Loh oy o i oy
240 ENE °
4L . f '
R LT T T - k3
R 040 . .
S e g5 LH\L“Jl-_wLu“u“u“”;l-—ﬁ
150 .745 . o0
200 ﬁ '50 . 775
— 200 ‘ 015
ATING
T ——‘ IS’EANE L SEATING
I o5 o ) T
090 015 080 g_@_.\ .
25 *{ }“|—10 4]‘% 385 090 *H_ 015
150 10 020

10-1



PACKAGE OUTLINES (Cont.)

-MOLDED DUAL IN-LINE PACKAGES (Cont.)

P-18-1

P-20-1

,.95 i L

1

055
065

E

_’l I’“ 10

Note . Standard lead finish is tin plate or solder dip.

Ao oy 20 "
;’; 18 0 .23,0
:2—50- 290 )
[ K 9 { 1 10
055 030 e 05 _j
150 s s SEATING 055
200 g5 ————] PLANE as0 | 1010 | SEATING
200 I_ 1.050 | o PLANE
s fﬁé
Yo | 009
p-150 | o1
DIS 055 090 310
ozo —5 38
P-22-1 P-24-1
1 2 2 o AMANBANNNANN
. 1 24 13
.330
2 ] B
l ! n L 12
—_— i g s UVVVUR}UUUUUU SEATING
] e 055 05 e 035 PLANE
06! 045
150 1.080 SEATING
~200. 1120 PLANE
1 H
|
|
125 090 J K K
60 K - 020 80
P-28-1 P-40-1
LU M e N e ey T_ T ok Yok ek ¥k Tcks Uch Foh Sk TknT ce Feb Uk Yoo Vol T Tob Foh R e Yok
28 15 21
530
530 530
550 D .5?0
l 1 14 . ‘
L vuuuvuvvwvvvm__ - vvvvvvvvvvvvvvvvu ’
070 o SEATING
150 PLANE
200 SEATING | 2,050
200 1.450 e gy T ]
i T4 | o ruee | |

10-2




PACKAGE OUTLINES (Cont.)

HERMETIC DUAL IN-LINE PACKAGES

D-8-1 ' D-8-2
500

540

-
L 300
o s
1 o5 |
2 iy
4 -
‘J } ‘- 009, o8
. o1 013
Az %.{ I—- = coamin, ] [ 7% a0
D-14-1 D-14-2
1a )
260
310

Sy RPN

690
730
I P ——
008 ‘% _.Lsznrwc o
o i ‘ PLANE  — il 008
i I 020
060
125, &0___‘ L__ el 015 o200 ___|
Rl 110 022 320
|
D-14-3
SN ANN
12 B
230
T Les
- 7
VY YV Y Hf_'llr'
D20 MIN,

860
785 2100
200

=]

290
310
SEATING

] ¥ PLANE .
on
i 1 &
100 030 015 .
-150 070 023

090
Bil]




PACKAGE OUTLINES (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)

D-16-1 D-16-2
16 9
260
310
Ll 8 1
005
MIN.
290 .780
320 820 SEATING
PLANE
015
130 060 ¥ i 1
200 | SEATING 100
L PLane 200
a25 ! E
150 .
o%_] ol e i T :
a1 = 020 - 25 040 | o200 |
160 065 320
D-18-1 D-18-2
O W =T W < S S WL |
18 10
-280 =
30 i 8 10
260
LAl 9 310
w0 T Y| Ve W [ ) 9
b3 .005 MIN,
.070 040
f— ~ T =] | 005 nain.
1 870 | 2% ) 850
130 20 3207 -200 930
200 T— T
015 : | SEATING !
- 060 1 | ‘L_",LA&L
{ 008
_iSEATlNG t%é‘% =013
PLANE .
125 090 015 lw220__|
3
g o0 || 018 \f
150 i 020
D-20-1 D-20-2
N gy oy oy oy
20 11
I N R
245 20 n i
285 i
260
‘ ®, 10 310
- RAORA RA R R RA R RF RF R f 10
—=1 =005 MIN. e B —
o e
L 950 "
1010 SEATING
935 | 290
970 —‘ 320 ‘ 020 PLANE
015 .‘m . 1 060
T o -l
SEATING el D08
PLANE 125 , 013
160

.050
070

%0 .,H.__me
110 .020

%
.3’\!

il




PACKAGE OUTLINES (Cont.)
HERMETIC DUAL IN-LINE PACKAGES (Cont.)
D-22-1 D-22-2
P L L N
22 12
2 — 12
360
405 360
410
., 1
S S T T T y n
—" I'—»WS MIN.  SEATING L ~
PLANE 030 005
A 100 ~060 _’{ To%0 MIN. fie— SEATING
00 .| EATI
1ne = ‘ %)
3 I 1
BN i
40 VAR /
.m T ! —+—* o008
009 w1 ‘ ‘ 020 . o
on 060
> Lz o aso| |l 00
125 ﬁi _I aeo ﬂg_.H__ \! T 160 o ’ 022 = 420
150 065 BIJ 020
D-24-SLIM D-24-1 and D-24-4
imiesimisnlinlelmlnlnlnlole] Yy Y Y Y
T o 3 r’lr"w‘"‘r"ﬂ Ay mr’uuv
215 BB
285
Lt & SE Né ]
[m>gaw g g et § awyem g g o g ow g pun g ATH
045 SEATING
e — 010 —] [ “Plane ; 1 12 PLANE
G AR T A TR LTRT
085
1.230 140 290 K e i1 - 500
320 1285 | B
120 |
- g 120 I
14 009 S— Wﬁl HF X 009
. | on i T
J 015 3 015 3°
016 |l g 015 3
—— 060 090 015 060 13
a0 Aozo_-! ~ i .ozo N
D-24-4* D-24-2
F ik Uik Wek Sua B Vb Vi Yok D Dk}
r 24 13| TRANSPARENT 24 13 T
510
S50 O/ 550
| G
L : |
1 12
WUHHHHVUUUVVV X
150 — |~ otomn. L_ _’3?’3
295 1.235 _ 600 .
1.280 l‘ 630 "1 100 |_ 1170 "
200 1200
JSEATING |
PLANE Yo | 4 s
‘ Los ot
. 1060 ® a2 4 b 020
a0 | L“l ws o \JLW R 060 -
0 090 o 020 ool s o s ——l= 5
S 110 X 060 = 02z . 520




PACKAGE OUTLINES (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)

D-28-1 D-28-2
| " L “,\“;;1 = 2 _JI;
510
800
550 .
L ]
L " 1 " _L
RuEvrvrerel Hﬁ‘v‘&“v\/‘ﬁ'x“u“f - . . .
50 v - = .00BMIN. 10 —~l e sosun
m - 1.440 - .eoo ‘!68' L 1 | - SEATING
- 1800 su‘rmc & I — 48 |-\%§-3- PLANE
e ARR) W =L
HMW I *sas" , z°°
uc ol i o ' =+ — __%
166 -9?9 ke o0 o "ﬂ%'—"’
A6
D-40-1 D-40-2

S T e B P TP P A T T Yy T e Y . |
21

550
v L 20 SEATING &0 P
PP P AP ST L LT O | 1 L 4 o0s PLANE
e 2000 o ;" MIN. /  eo 1 20
2100 530

005
100 L -.i SEATING

% —’:f':vq:::‘jf_ﬁfﬂﬁ %mp:ﬂ }(q;{ ; /” "/{_.I_L_l\ 200 ‘ ) o0 PLANE
Y e e T

.030 ‘l}._ 015 590
060 022 620

D-48-2
maooooaomooaooooooooooo .
a8 k3
.
570
610
i

1 24

00 2.370 M _.l = SEATING
I‘ 2430 © PLANE

020

- Eod k
f,’,é% ’I I’ T "H‘ % ’“"'gg' l‘f‘%%_"

008 —on]
o3

10-6




PACKAGE OUTLINES (Cont.)

FLAT PACKAGES
F-10-1 F-10-2
| e ! 220 R
- 055 045 980
045 240 MIN. 055 . 005
055 tf 370 a"’ _'i ‘ !“'%#%ﬂ Q’M;N'
=1 tw::’T = ) [0 2T
S e — 1 ————| — | 3
[ e % —] C % = 5‘7&
————— ——— e i ]
%l: 5 l 6 fp—" L. 5 & ] ]
045 045
_%_‘!%_ .nlw 275 ___| % 010 080 %
, MAX. [ 040
i N J 1 |
1 1 —— '
—'*‘ — = ) T
f f f |
: ! MAX.
F-14-1 F-14-2
300
'jjf':|‘_ 370_“I “3?“5' hﬂi’z }" 370
: =F [ = c —0 [———
T |4? 1 TTe———e: 14“ =i
R 20 4 230 280
e 285 f——— R T j1ax
015 ] F—— 012 | .
i T
820 ) 920 -
BT o wE s ‘
i = _L
i —

3
F-16-1 F-16-2 "
.920 | 920 :

o1~ k1) K
| o m— | E— = .)
C———— 370 f————3 os L 370 — 410
% 5 e 400 7 MAX.
i — N 4
— — ]
— ) — e T S—
305 045
e ﬁ’&*] 23-'73 20 03 [fMAX.-.‘ ot:s o0
) I g ==
i { f i i
Note: Notchis pin 1 index on cerpack.
F-20-1 F-22-1
045 - - 920 r—~ 1 ﬂ ————: .
e e =——
J- h - o5 [——————
.055 [e————————— 380 ———— 440
. 015 ] 955] F——— max
019 ———————— —————
3 —————
:#i 1112 p————
e
— 1L —
- MAX " 25
010 090
[ 0l y
) S
| } }

10-7



055

015
o

F-28-1

PACKAGE OUTLINES (Cont.)

T—IEI

————
———— 360
—

——] .
_l_ \ 14 15

015 :——‘ﬂ ”

=

619

270 1 360
320 410 [
- 410
MAX.
I

FLAT PACKAGES (Cont.)
F-24-2 F-24-3
e = )
| Sl >
! e ©u I3—
T ——
| Sevenam———— .
| S———— —WJSIU% 440
| me———— 420 MAX
!7 | S————
—— .% ,
P ———
08 C - ol
FE TR _ﬁ
- 5 e
v S )
— 7
i v ¥
' (o5 003
090 006
F-28-2 and F-28-3
05 | 1470
X 055 255 1.230
: i
(o3 _
1 == ——
| [—— ——
ey . ——
= — pr——— 725
o ——o ——
023 —— 3 e
] 14 15‘

010 955
040 1.000
‘L' py T
045
080
F-42-1

- — |

gg—-—

620
660
700
MAX
F-48-2
1 48]

- J
103 3 1175 ===y I
1.090 3 \\ / 1250 ———%|\ / =
== 1
-3 N ey - 045
e T — 1 [ == "7 55
= . = =1
I f—
f———
== —
3 . 4 = 24 2slr——— i 015
| 620 L 320 ? ’ M-
Ra— 55+ 005 615 _ 320 |
MIN. 670 370
1.300 1.310
1370 1.365
70 X 670
006 . 660 15 020 MAX. 070
o012 - MAX. 1® 560 006 107 020
. L . l 010 ~%o5"
— : e ——1 |
T 1 f ; 1 f 1




PACKAGE OUTLINES (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)

D-52-3

L O e e R e O R N e e r e L e I S S C AT

e S =
10 . — }._s, =.005MIN

™) —
; : fe '
KW@ WE{PW?MWW@MT ﬂ«_g i

D-64-3

l 1 32
T T T T T T T I I T T T T

210 _q |__ Sy = .005 MIN
|

210

3.240 ] os0

|£ﬁ [
—=

Tee—nm
PR R S N = )

/5-

"g §|§

013

10-9



PACKAGE OUTLINES (Cont.)

SQUARE CHIP CARRIER FAMILY

L-28-1

L-20-1
o — s
055 190 055
J:]r = |
gEl
14 | o17
o9 } s a% 093
BOTTOM : K 20

BOTTOM

022
028 K .007
on o ?
342 482
20 PLACES 358 28 PLACES / ase
(5x5) 064 7x7) 084
100 300
342 442
Top 358 SIDE TOP 58 SIDE
—
-
054 054
o8 088
L-44-1 L-52-1
o5 o o085 —
1055 4% 055 590
10 610
L= T 1
o ! 077
0% | 093
| 045 490 045 590
! BOTTOM ! 058 510 BOTTOM 055 610
| ] P ey SR
02 |\ T 22 (M~ 7
028 07 o 028 007 o
oft on
840 239
44 PLACES / 560 s 52 PLACES / 761
(1 x1%) 064 " (13%13) 082 —
330 120
TH @ |
\ 739
640 739
Top = SIDE ToP T61 SIDE
054 o712
088 088

10-10




PACKAGE OUTLINES (Cont.)

RECTANGULAR CHIP CARRIER FAMILY

L-18-2

BOTTOM

o2
.028

g |

[T]

SIDE

LI

.01
- 1280 / 342
, 18PLACES _~~ 305 28 PLACES 358
(4x5) 060 __| L (5x9) 080
120 20
= M
TOP 345 SIDE 540
365 560
050 050 __|
088 ~ = 088
© L-32-2
045
055 290
310
f =
077 | i
093 | I
i ]
‘ BOTTOM : lﬂ
! 045 a0
022 | 055
|
32 PLACES _/ 58
7x9) 060 L
120
—
540
ToP 550 SIDE

050

o8 !

10-11




Glossary

Acquisition Time (S/H)
The time required for the hold capacitor to be charged to a
percentage of full scale after the sample command is given. (us)

Aperture Delay Time (S/H)
The time elapsed between the hold command and the actual
opening of the switch. (ns)

Aperture Jitter (S/H)
The variation in aperture delay time from sample to sample. (ps)

Average Temperature Coefficient of Input Offset Current
The ratio of the change in input offset current over the operating
temperature range. (pA/°C)

Average Temperature Coefficient of Input Offset Voltage
The ratio of the change in input offset voltage over the operating
temperature range. (uV/°C)

Bandwidth .
The width of the frequency range at which the gain of the deviceis
3dB below its maximum. (MHz)

Bipolar Offset Error (ADC)

Difference between the ideal (1/2FSR — 1/2LSB) and the ac-
tual analog input level required to produce the major carry out-
put digital code transition (from 01....11t0 10....00).

Clamped Output High Voltage
The voltage necessary to turn on (forward bias) the clamping
diode on the output pin. (V)

Clamped Output Low Voitage
The voltage necessary to turn off (reverse bias) the clamping
diode on the output pin. (V)

Common Mode Gain
‘The ratio of the output voltage change to the input common mode
voltage producing that change.

Common Mode Input Overload Recovery Time

The time delay between the removal of an overrange com-
mon mode input voltage, and resumption of normal device
operation. (ns)

Common Mode Input Resistance

The value of resistance seen when looking into both
inputs. ()

Common Mode Input Voltage Swing

The peak value of the common mode input voltage at which the
device will operate in a linear fashion. (V)

Common Mode Output Voltage

The output voltage resulting from the application of a voltage
common to both inputs, and the average of the two output volit-
ages of a differential output amplifier. (V)

Common Mode Rejection Ratio

The ratio of the change in input offset voltage to the total change
in common mode voltage producing it. (dB)

Common Mode Voltage
The arithmetic mean of the voltage present at the differential
inputs with respect to the device ground reference. (V)

Conversion Time (ADC)

The measure of the length of time required by an ADC to ar-
rive at the correct digital output code, measured from the clock
edge that starts a conversion to the edge of the status line (CC)
which signifies that the conversion is completed. (us)

Differential Input Bias Current

The current required in the differential input stage into
operation. (nA)

Differential Input Capacitance

The effective capacitance between the two inputs, with the
amplifier operating in an open-loop configuration. (pF)

Ditferential Input Impedance
The impedance seen looking between the input terminals. (M(2)

Differential Input Offset Current

The difference in currents required by the transistors in
the input stage to bias the input stage to its quiescent
operation point. (nA)

Differential Input Overload Recovery Time .
The time delay between the removal of an overrange dif-
ferential input voltage, and resumption of normal device
operation. (ns)

Differential Input Resistance

The effective resistance between the two inputs with the amplifier
operating in an open-loop configuration. (MQ)

Differential Input Threshold Voltage

The voltage difference between the + and —
guarantee the output logic state. (V)

inputs required to

Differential Input Voltage Range
The range of applied input voltage for which operation
remains within specifications. (V)

Differential Nonlinearity (ADC)

_ The deviation between the actual code width of an ADC from the

ideal code width. The code width is defined as the range of
analog input value which produces a given digital output code. An
ideal value of a code width is equivalent to FSR/2N, where nis the
number of bits.

Differential Nonlinearity (DAC)

The maximum deviation of the analog output between any two
adjacent output states from the ideal value. Converters with
differential nonlinearity errors greater than +=1LSB may still be
monotonic.

Differential Output Resistance
The resistance measured between the two output termi-
nals. (MQ1)

Differential Output Voltage Swing

The peak differential output voltage that can be obtained without
clipping the output voltage waveform. (V)

Differential Voltage Gain

Theratio of the change in differential output voltage to the change
in differential input voltage.

Droop Rate (S/H)

The rate at which the output voltage changes while in the hold
mode.: Droop is caused by the capacitor being discharged
through the buffer amplifier. (uV/us)

Enable HIGH

The time required for the output to change from three-state
high-impedance to HIGH after a control input change. (ns)

Enable LOW )
The time required for the output to change from three-state
high-impedance to LOW after a control input change. (ns)
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GLOSSARY (Cont.)

Equivalent Input Noise Current

The input noise current that would reproduce the noise seen at
the output if all amplifier noise sources were set to zero and the
source impedances were large compared to the optimum source
impedance. (pA/VHz)

Equivalent Input Noise Voltage

The input noise voltage that would reproduce the noise seen at
the output if all amplifier noise sources and the source resistance
were set to zero. (nV/VHz)

Feedback Sense Voltage
The voltage measured on the feedback terminal of the regulator,
when the device is operating in regulation. (V)

Frequency Response

The width of the frequency range between the two points
at which the gain of the device is 3dB below its maxi-
mum. (MHz)

Gain Bandwidth Product
The frequency at which the small signal AC gain of the device
reduces to unity. (MHz)

Gain Error (ADC)

The difference between the analog input levels required to pro-
duce the first and the last digital output code transitions. Gain
error is a measure of the deviation between the actual gain and
the ideal gain of FS-2LSB.

Gain Error (DAC)

The difference between the actual analog output range and the
ideal analog output range. Gain error is expressed as a per-
centage of full scale LSBs.

High Frequency Current Gain
The small signal AC current at a specified frequency. (mA/uA)

HIGH to Disable

The time required for the output to change from HIGH to three-
state high-impedance after a control input change.

Hold Settling Time (S/H)

The time required for the buffer output to settle within the
specified accuracy band after the switch is opened.

Hold Step Error
The voltage step atthe output of the sample andhold from sample
mode with a steady (DC) analog input voltage. (mV)

Hold Time
The time a signal must be retained at one input after an active
transition occurs at another input terminal. (ns)

Hysteresis
The voltage difference between the switching points of the de-
vice. Also called Threshold Voltage.

Inherent Quantization Error (ADC)

Quantization Error is a direct consequence of the resolution of the
ADC. All analog voltages within a given range are represented by
a single digital output code. There is, therefore, an inherent
+1/2LSB conversion error, even for a perfect ADC.

Input Bias Current

The average of the two input currents with no signal applied. (nA
or pA)

Input Bias Current Drift

The change in input bias current with temperature, supply volt-
age or time.

Input Capacitance
The equivalent capacitance of either input with the other input
grounded. (pF)

Input Common Mode Voltage Range
The range of common mode input voltage over which the device
will operate within specifications. (V)

Input Current at Maximum Input Voltage
The current which flows when the absolute maximum
aliowed input voltage is applied to the input. (mA)

Input Forward Current
See Input LOW Current.

Input Noise Voltage

The rms noise voltage present at the amplifier output divided by
the gain of the amplifier, measured with the inputs connected to
ground through a low resistance. (nV/VHz)

Input Offset Current

The difference in current into the two input terminals with the
output voltage at zero. In a comparator, it is the difference be-
tween the two input currents with the output at the logic threshold
voltage. Also, it is defined as the difference in input currents
required to give equal output currents from a matched pair of
devices. (nA or pA)

Input Offset Current Drift
The change in input offset current produced with time, voltage or
temperature.

Input Offset Voltage

The voltage applied between the input terminals to obtain zero
output voltage. In Comparators, it is the voltage applied to
the input terminals to give the logic threshold voltage at the
output. It is also defined as the input voltage differential re-
quired to give equal output currents from a matched pair of
devices. (mV)

Input Offset Voltage Drift
The change in input offset voltage with time, voltage or temp-
erature.

Input-Output Voltage Differential

The voltage range between the unregulated input voitage and the
regulated output voltage in which a regulator operates within
specifications.

Input:Resistance

The equivalent resistance seen looking into either input terminal
with the other terminal grounded. (M)

Large Signal Voltage Gain

The ratio of the output voltage swing to the change in input
voltage. (V/mV)

Line Regulation (PSC)

The change in output voltage for a specified change in input
voltage. (mV or %)

Load Regulation (PSC) .

The change in output voltage for a specified change in load
current. (mV or %)

LOW to Disable:

The time required for an output to change from a LOW-level to a
three-state high-impedance after a control input change. (ns)
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GLOSSARY (Cont.)

Monotonicity (ADC)

Monotonicity is a property of the DAC within a successive ap-
proximation (S/A) ADC. Each increment in the digital code to the
DAC is translated into an analog output that is greater than, or

equal to, that of the preceding code. Monotonicity of the DACisa |

necessary requirementfor a S/A ADC to have no missing codes.

Monotonicity (DAC)

Monotonicity is a property of the DAC output whereby each
increment in the digital code is accomplished by an analog out-
put that is greater than, or equal to that of the preceding code.
Monotonicity is usually expressed in nymber of bits.

Negative Current
Current flowing out of the device. (mA)

Noise Figure

The ratio of the input signal-to-noise ratio to the output signal-to--

noise ratio. Usually expressed as common log. (dB)

1/F Noise

The noise measured at a specified low frequency below the
frequency range where the device noise spectrum is essentially
flat. (nV)

Nonlinearity Error (DAC)

Maximum deviation from straight line drawn between the end -

points, zero and full scale outputs, expressed as a percentage of
full-scale range or LSBs.

Open Loop Voltage Gain
The ratio of the output signal voltage to the differential input signal
voltage, with no feedback applied. {dB or V/mV)

Oscillator Pull-In Range
The range of free-running frequency over which the oscillator can
be locked to the incoming signal.

Output Common Mode Voltage
The arithmetic mean of the two output voltages for devices with
differential outputs.

Output Impedance
The equivalent impedance seen looking into the output
terminal. (Q)

Output Leakage Current
The leakage current into the output transistor at the specified
output voltage for uncommitted or open-collector outputs. (uA)

" Output Noise Voltage
The rms value of the noise voltage measured at the output with
constant load current and no input ripple. (V)

Output Offset Voltage
The voltage difference between the two outputs with both inputs
grounded. (V)

Output Resistance

The small signal AC resistance seen looking mto the output
with no feedback applied and the output DC voltage near
zero. For comparators, it is the resistance seen looking
into the output with the DC output level at the logic
threshold. (€2)

Output Saturation Voltage
The DC voltage between output and ground when the
device is in the saturated condition. (V)

Output Short Circuit Current
The current flowing out of an output when that output is short
circuited to ground. (mA)

Output Sink Currenf
The maximum current into the collector of an open-collector
device. (mA)

Output Voltage Compliance (DAC)
The voltage range over which a current output DAC can be
moved and maintain specified accuracy. (V)

Output Voltage Range

The range of output voltages over which the specifications
apply. (V)

Output Voltage Swing

The peak output voltage swing that can be obtained without
clipping the output voltage waveform. (V)

Overshoot

The difference between the peak amplitude of the output.
and the final value of the output divided by the output times
100%. (%)

Peak Output Current

The maximum current delivered by the device for a period too
short for thermal protection to be activated. (A)

Phase Margin
The difference between the phase- shift at the frequency where
the open loop gain equals unity and 180°. ()

Pulse Width
The time between the leading and trailing edges of a pulse. (ns)

Power Bandwidth
The maximum frequency at which the maximum output can be
maintained without significant distortion.

Power Dissipation (Max)

The maximum power that can be dissipated with a given heat
sink. (mW) -

Power Supply Current

The current required from the power supply to operate a device
with no load and no signal applied. (mA)

Power Supply Relectlon Ratio
The ratio of the change in input offset voltage to the change in
power supply voltage. (nV/V)

Power Supply Sensitivity
The ratio of the change of a specified parameter to the change in
supply voltage.

Propagation Delay
The time interval between application of an input signal and a
subsequent output change. (ns)

Quiescent Current
The amount of current drawn by a device with no signal applied to
the input and no load. (mA)

Quiescent Output Current
The output current with no signal applied to the input. (mA)

Reference (Control) Current
The current drawn or supplied by the reference (control)
terminal. (©A)

" Resolution (ADC)

The number of possible analog input levels an ADC will re-
solve. Expressed as the number of output bits, or 1 part in 2n
where n isthe number of bits.
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GLOSSARY (Cont.)

Resolution (DAC)

The number of states (2) into which the full scale range may be
divided or resolved, where n = numbers of bits. .Generally ex-
pressed in number of bits.

Response Time

The interval between the application of an input step function and
the time when the output voltage crosses the logic threshold
level. (ns)

Reverse Recovery Time
The time taken for the reverse recovery current to fall to a
specified value after removal of the reverse bias. (ns)

Ripple Rejection
The ratio of the peak-to-peak input ripple voltage to the peak-to-
peak output ripple voltage. (dB)

Rise Time
The time interval required for a signal to rise from 10% to 90% of
its final amplitude. (ns or us)

Sample-to-Hold Offset Error (S/H)

The difference in output voltage between the time the hold com-
mand is given and the time the output settles to its final value. Itis
caused by charge injection from the switch to the capacitor during
the opening of the switch.

Settling Time

The time from a step change of input to the time the corre-
sponding output settles to within a specified percentage of the
final value. (ns)

Set-Up Time

The time interval for which a signal must be applied and main-
tained at one input terminal before an active transition occurs at
another input terminal.

Short-Circuit Current Limit
The output current with the output shorted to ground. (mA)

Short-Circuit Load Current
The maximum output current which the device will provide into a
short-circuit. : :

Slew Rate

The maximum rate of change of output under large signal condi-
tions. (V/us)

Standby Current Drain

(see Quiescent Current.)

Storage Time
The propagation delay due to stored charges within the
device. (ns)

Supply Current

The current flowing into the supply terminal of a circuit with the
specified input conditions and the outputs open. When not
specified, input conditions are chosen to guarantee worst case
operation.

Supply Regulation
The change in internal device supply voltage for a specified
change in external power supply voltage.

Supply Voltage
The range of power supply over which the device is guaranteed to
operate within the specified limits. (V)

Supply Voltage Rejection Ratio

See Power Supply Rejection.

Switching Speed

See Propagation Delay.

Temperature Coefficient

See Average Temperature Coefficient of specific parameter.

Temperature Stability
The percentage change in output voltage over a specified tem-
perature range (V/°C)

Threshold Voltage
The input voltage required to force the output logic level to
change state. (V)

Toggle Frequency/Operating Frequency

The maximum rate at which clock pulses may be applied to a
sequential circuit. Above this frequency the device may cease to
function.

Total Harmonic Distortion
The rms value of the harmonic content of a signal expressed as a
percentage of the rms value of its fundamental.

Transient Response
The closed loop step function response of the circuit under small
conditions.

Unipolar Offset Error

The difference between the ideal (+1/2LSB) and the actual
analog input level required to produce the first digital code transi-
tion (00....00 to 00....01) over the complete temper-
ature range.

Unity Gain Bandwidth
The frequency at which the open loop gain is reduced to unity.
(MHz)

Voltage Gain

The ratio of the output.voltage to the input voltage under small
signal conditions. For comparators, it is the ratio of the change in
output voltage to the change in voltage between the input termi-
nals, with the DC output in the vicinity of the logic threshold. (dB
or V/mV)

Zero Scale Error (DAC)

The measured analog current or voltage output when the digital
input code corresponds to an analog value of zero. Zero scale
error is usually expressed in units of current or voltage.
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DICE POLICY
Advanced Micro Devices, interface and linear products are all available in dice form.

ELECTRICAL CHARACTERISTICS

Each die is electrically tested to the commercial or military grade DC parameters to
guardbanded limits at 25°C to ensure performance over the temperature range.

QUALITY ASSURANCE

" All dice are glass passivated with only the bonding pads exposed to provide scratch
protection. All dice are provided without gold backing.

SHIPPING PACKAGES/ORDER INFORMATION

All dice are packaged in containers with individual compartments which prevent
damage to the die during shipping.

Minimum order for AMD dice is 10 pcs.
SPECIAL CHIP PROCESSING

If there is a need for additional testing or processing, contact AMD for detailed
information. : .

See following pages on ordering information for detail ordering number.
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ORDERING INFORMATION (0 to +70°C)

Order Number
Device Metal Hermetic Molded Leadless Flat
Number* Can DIP DIP Chip-Pak Package Dice
Microprocessor Peripheral Conversion Products
Am6080 Am6080DC ) Am6080PC Am6080LC Am6080XC
Am6080A Am6080ADC Am6080APC Am6080ALC AmB080AXC
Am6081 . Am6081DC Am6081PC Am6081XC
Am6081A Am6081ADC Am6081APC Am6081AXC
Am6082 Am6082DC Am6082PC Am6082LC* Am6082XC**
Am6108 Am6108DC . Am6108LC* Am6108XC**
Am6148 Am6148DC Am6148LC* Am6148XC**
Am6112 Am6112DC Am6112LC* Am6B112XC**
Data Acquisition Products

DAC-08 ’ DAC-08CQ DAC-08CL DAC-08CX

DAC-08EQ DAC-08EL DAC-08EX

DAC-08HQ DAC-08HL DAC-08HX
Am1408 Am1408L8 Am1408N8 LD1408

Am1408L7 Am1408N7

Am1408L6 Am1408N6
SSS1408A SSS1408A-8Q

SSS1408A-7Q N

SSS1408A-6Q
Am2502 Am2502DC Am2502PC Am2502XC
Am2503 Am2503DC Am2503PC Am2503XC
Am2504 Am2504DC Am2504PC : Am2504XC
Am25L02 Am25L02DC Am25L02PC Am25L02XC
Am25L03 Am25L03DC Am25L03PC ’ Am25L03XC
Am25L04 Am25L04DC Am25L04PC ’ Am25L04XC
Am6012 . Am6012DC Am6012PC ~ Am6012LC Am6012XC
Am6012A Am6012ADC Am6012APC Am6012ALC ) Am6012AXC
Am6014 Am6014DC Am6014XC
Am6022 Am6022DC Am6022PC Am6022LC* Am6022XC
Am6070 Am6070DC Am6070XC
Amé6070A Am6070ADC : Am6070AXC
Am6072 Am6072DC Am6072XC

*Availability of leadless packages for these devices will be announced.
**Availability of dice to be announced.

- 03770A-ANA

10-17



ORDERING INFORMATION (0 to +70°C)

Order Number
Device Metal "Hermetic Molded Leadless Fiat
- Number* Can DIP DIP Chip-Pak Package Dice
Sample and Holds
LF198 LF398H LF398N LF398L* LD398
Arné420 Am6420DC Am6420L.C*
Operational Amplifiers
LM108 LM308H LM308D LM308N LM308L - LD308
LM108A LM308AH LM308AD LM308AN LM308AL LD308A
LM118 LM318H LM318D LM318N LM318L LM318F LD318
LM148 LM348D LM348N LM348L LD348
LF155 LF355H LD355
LF155A LF355AH LD355A
LF156 LF356H LD356
LF156A LF356AH LD356A
LH2108 LH2308D
LH2108A LH2308AD
Comparators
LM111 LM311H LM311D LM311N LM311L LD311
LM119 LM319H LM319D LM319N LM319L LM319F D319
LM139 LM339D LM339N LM339L LD339
LM139A LM339AD LM339AN LM339AL LD339A
Ams86 Am6B6HC Am686DC ﬁmggg:“ Am686LC AmB86XC
AmM1500 Am1500DC Am1500FC
LH2111 LH2311D LH2311F
Power Supply Controllers
Am6300 ' Am6300DC Am6300PC
Am6301 Am6301DC Am6301PC

*Availability of leadless packages for these devices will be announced.
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ORDERING INFORMATION (-25to +85°C)

Order Number
Device Metal Hermetic Molded Leadless Flat
Number* Can DIP DIP Chip-Pak Package Dice
Data Acquisition Products
AmM6606 Am6606DL-8
Am6606DL-7
+ Am6606DL-6 AmB606XL-6**
Am6688 Am6688DL-8
Am6688DL-7
Am6688DL-6 AmB688XL-6
Sample and Holds
LF198 | LF2oeH B | LF298L*
Operational Amplifiers i
LM108 LM208H LM208D LM208L . LM2osF
LM108A LM208AH LM208AD LM208AL LM208AF
LM118 LM218H LM218D LM218L LM218F
LM148 L.M248D LM248L
LF155 LF255H
LF155A LF255AH
LF156 LF256H
LF156A LF256AH
LH2108 LH2208D
LH2108A LH2208AD
Comparators
LM111 LM211H LM211D LM211L LM211F
LM119 LM219H LM219D LM211L LM219F
LM139 : LM239D LM239L
LM139A LM239AD LM239AL
Am685 AmB85HL Am685DL . Am685LL AmB85XL
Am687 Am687DL AmB87LL ’ AmB87XL
Am687A Am687ADL Am687ALL
Am1500 Am1500DL ’ Am1500FL
LH2111 LH2211D ' LH2211F
Am6685 Am6685HL Am66850L Am6685XL**
Am6687 Am6687DL AmB687XL**

Power Supply Controllers
AmE301 ‘ Am6301DL | | Ams3oiLL®

*Availability of leadless packages for these devices will be announced.
**Availability of dice to be announced.
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ORDERING INFORMATION (-55 to +125°C)

Order Number
Device Metal Hermetic Molded Leadless Flat
Number* Can pDip DIP Chip-Pak Package Dice
Microprocessor Peripheral Conversion Products
Am6080 Am6080DM Am6080LM Am6080XM
Am6080A Am6080ADM Am6080ALM Am6E080AXM
Am6081 AmM6081DM Am6081XM
Am6081A Am6081ADM AmMB081AXM
Am6082 Am6082DM Am6082LM* Am6082XM**
Am6108 Am6108DM AmB108LM* Am6108XM**
Am6148 Am6148DM Am6148LM Am6148XM**
Am6112 Am6112DM . Am6112LM* Am6112XM**
Data Acquisition Products

DAC-08 DAC-08Q DAC-08L DAC-08X
DAC-08A DAC-08AQ DAC-08AL DAC-08AX
Am1408/ Am1508L8 CD1508
1508
SSS1408A/ SSS1508A-8Q
1508A
Am2502 Am2502DM AmM2502FM Am2502XM
Am2503 - Am2503DM Am2503FM Am2503XM
Am2504 Am2504DM AmM2504FM Am2504XM
Am25L02 Am251.020M Am25L02FM Am25L02XM
Am25L03 Am25L03DM Am25L03FM Am25L03XM
Am25L04 Am25L04DM Am25L04FM Am25L04XM
Am6012 Am6012DM Am6012LM Am6012XM
AmB012A Am6012ADM AmE012ALM AmB012AXM
AmB014 Am6014DM
Am6022 AmM6022DM Am6022LM*
Am6070 Am6070DM AmB070XM
Am6070A Am6070ADM Am6070AXM
Am6072 Am6072DM AmM6072XM
Am6606 Am6606DM-8

Am6606DM-7

AmB606DM-6 Am6606XM-6**
Am6688 Am6688DM-8

Am6688DM-7

Am6688DM-6 Am6688XM-6

*Availability of leadless packages for these devices will be announced.

**Availability of dice to be announced.
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ORDERING INFORMATION (~55 1o +125°C) *

Order Number
Device Metal Hermetic Molded Leadless Flat
Number* Can DIP DIP . Chip-Pak Package Dice
Sample and Holds
LF198 LF198H LF198L* LD198
AmB420 ' Am6420DM AmB420LM*
Operational Amplifiers
LM108 LM108H LM108D LM108L LM108F LD108
LM108A LM108AH LM108AD LM108AL LM108AF LD108A
LM118 LM118H LM118D LM118L LM118F LD118
LM148 LM148D LM148L LD148
LF155 LF155H LD155
LF155A LF155AH LD155A
LF156 LF156H LD156
LF156A LF156AH LD156A
LH2108 LH2108D LH2108F
LH2108A LH2108AD LH2108AF
Comparators
LM111 LM111H LM111D LM111L LM111F LD111
LM119 LM119H LM119D LM119L. LM119F LD119
LM139 LM139D LM139L LM139F LD139
LM139A LM139AD LM139AL LM139AF LD139A
Am685 Am685HM Am685DM Am685LM AmB85XM
Am686 Am686HM Am686OM Am686LM
Am687 C Am687DM Am687LM AmB87XM
AmB87A Am687ADM Am687ALM
Am1500 Am1500DM Am1500FM
LH2111 LH2111D LH2111F
Am6685 AmM6E685HM Am6685DM AmM6685XM**
Am6687 Am6687DM AmMB687XM**
Power Supply Controllers
Am6300 Am6300DM
Am6301 . Am6301DM

**Availability of dice to be announced.
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World-Wide Advanced bu.
Sales Micro
Offices Devices

Advanced Micro Devices maintains a network of representatives and distributors in the U.S. and
around the world. For a sales agent nearest you, call one of the AMD offices listed below.

U.S. AND CANADIAN SALES OFFICES

SOUTHWEST AREA

Advanced Micro Devices
360 N. Sepulveda, Suite 2075
E! Segundo, California 90245
Tel: (213) 640-3210

Advanced Micro Devices
10050 N. 25th Street

Suite 235

Phoenix, Arizona 85021
Tel: (602) 242-4400

Advanced Micro Devices

4000 MacArthur Boulevard

Suite 5000

Newport Beach, California 92660
Tel: (714) 752-6262

Advanced Micro Devices

5955 De Soto Avenue, Suite 241
Woodland Hills, California 91367
Tel: (213) 992-4155

Advanced Micro Devices
9455 Ridgehaven Court
Suite 230

San Diego, California 92123
Tel: (619) 560-7030

NORTHWEST AREA

Advanced Micro Devices
2700 Augustine Drive, Suite 109
Santa Clara, California 95051
Tel: (408) 727-1300

Advanced Micro Devices
1873 South Bellaire Street
Suite 920

Denver, Colorado 80222
Tel: (303) 691-5100

NORTHWEST AREA (Cont.)

Advanced Micro Devices

One Lincoln Center, Suite 230 .
10300 Southwest Greenburg Road
Portland, Oregon 97223

Tel: (503) 245-0080

Advanced Micro Devices
Honeywell Ctr., Suite 1002
600 108th Avenue N.E.
Bellevue, Washington 98004
Tel: (206) 455-3600

MID-AMERICA AREA

Advanced Micro Devices
500 Park Boulevard, Suite 940
Itasca, lllinois 60143

Tel: (312) 773-4422

Advanced Micro Devices
9900 Bren Road East, Suite 601
Minnetonka, Minnesota 55343
Tel: (612) 938-0001

Advanced Micro Devices
3592 Corporate Drive, Synte 108
Columbus, Ohio 43229

Tel: (614) 891-6455

Advanced Micro Devices
8240 MoPac Expressway
Two Park North, Suite 385
Austin, Texas 78759

Tel: (512) 346-7830

Advanced Micro Devices
6750 LBJ Freeway, Suite 1160
Dallas, Texas 75240

Tel: (214) 934-9099

MID-ATLANTIC AREA

Advanced Micro Devices
40 Crossways Park Way
Woodbury, New York 11797
Tel: (516) 364-8020

Advanced Micro Devices
290 Elwood Davis Road
Suite 316

Liverpool, New York 13088
Tel: (315) 457-5400

Advanced Micro Devices
2 Kilmer Road

Edison, New Jersey 08817
Tel: (201) 985-6800

Advanced Micro Devices

107 Lakeside Drive

Horsham, Pennsylvania 19044
Tel: (215) 441-8210

TWX: 510-665-7572

Advanced Micro Devices

205 South Avenue
Poughkeepsie, New York 12601
Tel: (914) 471-8180

TWX: 510-248-4219

NORTHEAST AREA

Advanced Micro Devices

6 New England Executive Park
Burlington, Massachusetts 01803
Tel: (617) 273-3970

SOUTHEAST AREA

Advanced Micro Devices
Parkway Center

One Parkway Drive Buﬂdmg
7257 Parkway Drive, Suite 204
Dorsey, Maryland 21076

Tel: (301) 796-9310

Advanced Micro Devices
7850 Ulmerton Road, Suite 1A
Largo, Florida 33541

Tel: (813) 535-9811

Advanced Micro Devices
4740 North State Road #7
Suite 102

Ft. Lauderdale, Florida 33319
Tel: (305) 484-8600

Advanced Micro Devices

6755 Peachtree Industrial Boulevard
Suite 104

Atlanta, Georgia 30360

Tel: (404) 449-7920

Advanced Micro Devices

8 Woodlawn Green, Suite 220
Woodlawn Road

Charlotte, North Carolina 28210
Tel: (704) 525-1875

Advanced Micro Devices (Canada) Ltd.

2 Sheppard Avenue East
Suite 1610

Willowdale, Ontario
Canada M2N5Y7

Tel: (416) 224-5193

INTERNATIONAL SALES OFFICES

BELGIUM

Advanced Micro Devices
Overseas Corporation

Avenue de Tervueren, 412, bte 9
B-1150 Bruxelles

Tel: (02) 7719993

TELEX: 61028

FRANCE

Advanced Micro Devices, S.A.
Silic 314, Immeuble Helsinki

74, rue d’Arcueil

F-94588 Rungis Cedex

Tél: (01) 687.36.66

TELEX: 202053

GERMANY

Advanced Micro Devices GmbH
Rosenheimer Str. 139

D-8000 Muenchen 80

Tel: (089) 401976

TELEX: 05-23883

Advanced Micro Devices GmbH
Harthaeuser Hauptstrasse 4
D-7024 Filderstadt 3

Tel: (07158) 30 60

TELEX: 07-21211

Advanced Micro Devices GmbH
Zur Worth 6

D-3108 Winsen/Aller

Tel: (05143) 53 62

TELEX: 925287

HONG KONG )
Advanced Micro Devices
1303 World Commerce Centre
Harbour Cig

11 Canton Road

Tsimshatsui, Kowloon

Tel: (852) 3695377

TELEX: 50426

FAX: (852) 123 4276

ITALY

Advanced Micro Devices S.R. L
Centro Direzionale

Palazzo Vasari, 3° Piano
1-20090 MI2 — Segrate (MI)

Tel: (02)2154913-4-5 -
TELEX: 315286

JAPAN

Advanced Micro Devices, K.K.
Dai 3 Hoya Building

8-17, Kamitakaido 1 chome
Suginami-ku, Tokyo 168

Tel: (03)329 -2751

TELEX: 2324064

FAX: (03) 326 0262
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SWEDEN

Advanced Micro Devices AB
Box 7013

S-172 07 Sundbyberg

Tel: (08) 981235

TELEX: 11602

UNITED KINGDOM

Advanced Micro Devices (U.K.) Ltd.
AM.D. House,

Goldsworth Road,

Woking,

Surrey GU21 1

Tel: Wokmg (04862) 22121

TELEX: 859

018868-CPh
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ADVANCED

MICRO

DEVICES, INC.

907 Thompson Place
P.O. Box 3453
Sunnyvale,
California 94088
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
TOLL FREE

(800) 538-8450
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