e
FAIRCHILD
I

SEMICONDUCTOR w

DM74LS503

(with Expansion Control)

General Description
The ’LS503 register is basically the same as the 'LS502 ex-

cept that it has an active LOW Enable (E) input that is used
in cascading two or more packages for longer word lengths.
A HIGH signal on E, after a START operation, forces Q7
HIGH and prevents the device from accepting serial data.
With the E input of an ’LS503 connected to the CC output of
a preceding (more significant) device, the 'LS503 will be in-
hibited until the preceding device is filled, causing its CC out-
put to go LOW. This LOW signal then enables the 'LS503 to
accept the serial data on subsequent clocks. For a descrip-
tion of the starting, shifting and conversion operations,
please see the 'LS502 data sheet.
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8-Bit Successive Approximation Register

Features

®m Performs serial-to-parallel conversion

® Expansion control for longer words

® Storage and control for successive approximation A to D
conversion

® Low power Schottky version of 2503

Connection Diagram

Dual-In-Line Package
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Order Number DM54LS503J, DM54LS503W,
DM74LS503WM or DM74LS503N
See Package Number J16A, M16B, N16E or W16A
Pin Names Description
D Serial Data Input
B Start Input (Active LOW)
CP Clock Pulse Input (Active Rising Edge)
E Conversion Enable Input (Active LOW)
CcC Conversion Complete Output (Active LOW)
Qo-Q7 Parallel Register Outputs
[el4 Complement of Q7 Output
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Absolute Maximum Ratings (Note 1)

Supply Voltage
Input Voltage
Operating Free Air Temperature Range

DM54LS

DM74LS

s
s

Recommended Operating Conditions

Storage Temperature Range

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

Symbol Parameter DM54LS503 DM74LS503 Units
Min Nom Max Min Nom Max

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 \
Vin High Level Input Voltage 2 2 \
ViL Low Level Input Voltage 0.7 0.8 \
lon High Level Output Voltage -0.4 -0.4 mA
loL Low Level Output Current 4 8 mA
Ta Free Air Operating Temperature -55 125 0 70 ‘C
s (H) Setup Time HIGH or LOW 5 16 ns
ts (L) StoCP 5 16

th (H) Hold Time HIGH or LOW 5 0 ns
th (L) StoCP 5 0

s (H) Setup Time HIGH or LOW 5 8 ns
s (L) D to CP 5 8

th (H) Hold Time HIGH or LOW 5 10 ns
th (L) D to CP 5 10

1w (H) CP Pulse Width HIGH or LOW 20 46 ns
tw (L) 20 46

Electrical Characteristics

Over recommended operating free air temperature range (unless otherwise noted)

Note 1: The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the absolute maximum ratings. The “Recommended Operating
Conditions” table will define the conditions for actual device operation.

Symbol Parameter Conditions Min Typ Max Units
(Note 2)
v, Input Clamp Voltage Voo = Min, | = -18 mA -1.5 \'
Von High Level Output Voltage Ve = Min, lgy = Max, DM54 2.5 \
VL = Max DM74 2.7
VoL Low Level Output Voltage Ve = Min, g = Max, DM54 0.4
Vi = Min DM74 0.5 \
loL = 4 mA, Voe = Min DM74 0.4
I Input Current @ Max Voe = Max, V) =7V DM74 0.1 mA
Input Voltage V=10V DM54
™ High Level Input Current Vee = Max, V, = 2.7V 20 HA
M Low Level Input Current Veoe = Max, V) = 0.4V -0.8 mA
los Short Circuit Ve = Max DM54 -20 -100 mA
Output Current (Note 3) DM74 -20 -100
lec Supply Current Vee = Max 65 mA

Note 2: All typicals are at Vg = 5V, Tp = 25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
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Switching Characteristics
Veoe = +5.0V, T = +25°C

Symbol Parameter DM54LS503 DM74LS503 Units
R.=2kQ,C, =15 pF
Min Max Min Max
frnax Maximum Count Frequency 25 15 MHz
teLH Propagation Delay 35 35 ns
tpuL CP to Qnor CC 25 25
tpLH Propagation Delay 20 20 ns
tppL Eto Q7 24 24

Logic Diagram
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Note: Cell logic is repeated for register stages Q5 to Q1.

Connection for Longer Word Lengths
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LEAD ND 1
IDENTIFICATION

PhySical Dimensions inches (millimeters) unless otherwise noted

16-Lead Ceramic Dual-In-Line Package (J)
Order Number DM54LS503J
Package Number J16A

0.3977-0.4133

10.10-10.50

)

0.2914-0.2992
7.4-7.6

0.0926-0.1043
2.35-2.65

=2

0.0138-0.0200

0.350-0.508 e

SEATING -
PLANE

0.014
0.35

0.3940-0.4180
10.00-10.65

0.010-0.029

0.0091-0.0125

0.785
[19.94] MAX ———»
16 9
N A S A ANDA 7
0.220-0.310
[5.59-7.87]
¥

0.025 PRCEVEECEE RS

" l064] 1 ’ 0.005-0.020
R To.13-0.51] TP
0.03740.005
TYP
1 [0.9420.13] 0.290-0.320
[00'01035] o | ] e 0.055£0.005 [yp [7.37-8.13]
MIN TYP [1.40£0.13] | GLASS SEALANT

¥ 0.020-0.060 1yp ¥

0.200 ] [0.51-1.52] 0.180 "
-180 Max

[5.08] = H [4.57]
MAX TYP - H F 0.010£0.002 1yp

¥ | . H T 04150] MIN TYF ” [0.25  0.05]

0.125-0.200 i
Tvp — 909+ 4° 9594 50
[3.18-5.08] P2t PRihe

0.080 ., L. .

EO[I'ZHOE?\J]DS I 0.018+0.003 0.310-0.410
[o.46£0.08] 17 [7.87-10.41] 1164 (REV L)
0.100£0.010 1yp
[2.54 £0.25]

TYP ALL LEADS

459 X 25075 | |<_ 0.23-0.32
0.0040-0.0118
\ 0.1-0.3
:ﬁ 3
0.004
1 2 B MAX TYP} ?
ALL LEAD TIPS ALL LEADS

0.0160-0.0500
ToA0-1.27 TYP ALL LEADS

W16B (REV F}

16-Lead Wide Small Outline Molded Package (M)
Order Number DM74LS503WM
Package Number M16B
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)
| 0.740 - 0.780 | o050
18.80- 19.81 0.090
( ) = I*(z.zss)
INDEX
AREA
0.25040.010
(6.350£0.254)
PIN NO. 1 —L PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.13040.005
2.12020.000 0.060 4° TYP 0.300 - 0.320 {1.651)
p @02E0027) 1 gy TP "\l'\opnom\l_ "‘ (7620-8.128) |
0.145 = 0.200 k |
{3.683-5.080) ¢ g fi f
| 95°15° 0.008-0016
|| 90040 TYP P LN
% MIN— 0.280 {0.203-0.406)
- 0.125 = 0.150 0.030£0.015 (7.112)
(3.175- 3.810) Vo (0.762£0.381) MIN
0.014-0.023 0.100£0.010 (0.325+0-040
(0.356 - 0.584) 0.050£0.010 (2.54020.254) 0015 N1SE (REV F)
v {(1.270£0.254) (82551018
-0.381
TYP
16-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS503N
Package Number N16E
0.050 —0.080 _ D3T-0.390
(1.270—-2.032) ﬁ "~ (9.423-0.906)
0.004 —0.006 0.007-0.018 | 0.050+0.005
P05y " {0.178—0.257) e ™ [" (1.27010.127)
TYP —| {~e—0.000 MIN TYP
0.250—0.370
{6.350 —9.398)
1N Y 1
6151413121110 9 A
' T
| % S 0.245-0.275
H MAX BLASS (6.223 —6.985)
2 4,"|2 S48 T8 ‘ 0.008 —0.012
DETAIL A —! L7 >~ (0.203—0.305)
L 3
PIN ND. 1 0.250 —0.370
il AL DETAIL A
IDENT (5.350 —9.398)
0.026 —0.040 L J 0.015-0.019
_ —- —_ =
{0.660 —1.016) e I {0381 _0.482)
TYP W16A (REY H)
16-Lead Ceramic Flat Package (W)
Order Number DM54LS503W
Package Number W16A
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