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8-Bit Serial/Parallel Register with Sign Extend

The AM25LS22 is an eight-bit serial/parallel register built using advanced Low-Power Schottky
processing. The device features an eight-bit parallel multiplexed input/output port to provide improved
bit density in a 20-pin package. Data may also be loaded into the device in a serial manner from
either input Da or Dg. A serial output, Qg, is also provided.

The AM25LS22 is specifically designed for operation with the AM25LS14 serial/parallel two’s
complement multiplier and provides the sign extended function required for this device.
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Rochester branded components are
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or Rochester wafers recreated from the
original IP. All recreations are done with
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Quality Overview
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+ Class Q Military
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Qualified Suppliers List of Distributors (QSLD)
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Am25LS22

8-Bit Serial/Parallel Register with Sign Extend

DISTINCTIVE CHARACTERISTICS

® Three-state outputs with multiplexed input
® Multiplexed serial data input

® Sign extend function
@ Second sourced by T.l. as Am54LS/74L8322

GENERAL DESCRIPTION

The Am25LS22 is an eight-bit serial/parallel register built
using advanced Low-Power Schottky processing. The de-
vice features an eight-bit parallel multiplexed input/output
port to provide improved bit density in a 20-pin package.
Data may also be loaded into the device in a serial manner
from either input D or Dg. A serial output, Qp is also
provided.

The Am25LS22 is specifically designed for operation with
the Am25LS14 serial/parallel two's complement multiplier
and provides the sign extended function required for this
davice.

When the Register Enabie (RE) input is HIGH, the register
will retain its current contents. Synchronous parallel loading

is accomplished by applying a LOW to RE and applying a
LOW to the Serial/Parallel (S/P) input. This places the
three-state outputs in the high-impedance state indepen-
dent of OF and allows data that is applied on the input/
output lines (DY;) to be clocked into the register. When the
S/P input is HIGH, the device will shift right. The Sign
Extend (SE) input is used to repeat the sign in the Qy fiip-
flop. This occurs whenever SE is LOW when the SHIFT
mode is selected. When SE is high, the serial two-input
multiplexer is enabied. Thus, sither Da or Dg can be
selected to load data serially. The register changes state on
the LOW-to-HIGH transition of the clock. A clear input
(CLR) is used to asynchronously reset all flip-flops when a
LOW is applied.
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RELATED PRODUCTS

Part No.

Description

Am25L823

8-Bit Shift/Storage Register
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Am25LS22

CONNECTION DIAGRAM
Top View
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METALLIZATION AND PAD LAYOUT
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DIE SIZE 0.096" x 0.112"

ORDERING INFORMATION
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following:
Device number, speed option (if applicable), package type, operating range and screening option (if desired).

Am25L522 D Cc B Valid Combinations
|—Screening Option PC
Blank - Standard processing DG, DM
B - Burn-in Am25L522 ="
Temperature (See Operating Range) XC, XM

C - Commercial (0°C to +70°C})
M - Military (-55°C to +125°C)

Package

D- 20-pin CERDIP

F - 20-pin flatpak

P- 20-pin plastic DIP

A Valid Combinations
avic Consult the AMD sales office in your area to
Da,.Bai stggqmeuparaum Register determine if a device is currently available in the
with Sign Extend combination you wish.
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PIN DESCRIPTION

Pin No. |Name 1/0 | Description

oy, 110 | The multiplexed paraliel input/output port to the device. Data may be parallel loaded into the register or data can be
read in paraliel from the register on these pins. These outpuls can be forced 1o the high-impedance state, i=0
through 7.

12 (o] The conti output from the Qg flip-flop of the register. This output is used for senal shifting.

Qg
1 AE 1 Registar Enable. When RE is LOW, the register functions are enabled. When RE is HIGH, the register functions
(parallel load, shift right and sign extend) are inhibited.

2 SiP i Serial/Parallel. When S/P is LOW, the register can be synchronously parallel loaded. This input forces the register
output bufters to the high-impedance state inds dent of the OE input. When S/P is HIGH, the register contents are

shifted right on the clock LOW-1o-HIGH transition.

18 SE | Sign Extend. When the 5E i is LOW, the contents of the Qy flip-flop will be repeated in the Q7 flip-flop as the
ragister is shifted right. When 5E is HIGH, the two-input multiplexer (Da and Og) is enabled to enter data during the
serial shift right. The Q7 flip-flop (OY7) is normally considerad the MSB of the register for arithmetic definitions.

3,17 Da, Dg I The serial inpuls to the device.
19 5 | Multiplexer Seiect. When S is LOW, the Da serial input is selected. When S is HIGH, the Dg serial input is selected.
9 CLRA | Clear. The asynchronous clear to the register. When the clear is LOW, the outputs of the flip-fliops are set LOW

independent of all other inputs. When the clear is HIGH, the register will perform the selected function.

1 cP I Clock. The clock pulse for the register. Register operations occur on the LOW-10-HIGH transition of the clock pulse.
8 OE | Output Control. When the OF input is HIGH, the eight DY; outputs are in the high-impedance state. When OE is LOW,
data in the eight flip-flops will be p at the regi P 1 tputs unless S/P is LOW.
FUNCTION TABLE
Inputs Qutputs
» Clear |Register|Serial/ | Sign | Mux | &g, | o0k | DY; | DYg | DYs | DY4 | DY3 [ DY, | DYy [ DY | Qo
Enable |Parallel| Extend | Select
L H X X X L X L L E L L L L E L
Clea L L H X X L X L L L L L L L L, ik
L L L L X X L X z z z z z 2 z Z L
L X X X X H X z Z Z Z i ., 4 Z L
Parallel Load H L L X X X t Dy Ds Ds Da Da Dz Dy Do Do
- H E H H L L 1 Da Yoo | Yon | Ysn | Yan | Yan | Yon | Yin | Yin
SHiR Dot H L H H H L Dg | Yrn | Yen | Ysn | Yan | Yan | Y2n | Yin | Yin
Sign Extend H L H L X L 1 Yn | Yin | Yen | Ysa | Yan | Yan | Y2n | Yin | Yin
Hold H H X X X L T NC NC NC NC NC NC NC NC NC
L=LOW X = Don't Care NC = No Change
1 = Clock LOW-to-HIGH Transition H = HIGH Z = High-Impadance Output State
“When the OE input is HIGH, all input/output terminals are at the high-impedance state; sequential operation or ing of the ragi is not

D7, Dg...0g = the level of the steady-state input at the respective DY terminal is loaded into the flip-flop while tha flip-flop outputs (except Qp) are isolated
from the DY terminal,

Da. Dg=the level of the steady-state inputs o the serial multiplexer inpul.

¥7n. Yen.Yon = the level of the respective Qp flip-flop prior 1o the last Clock LOW-1o-HIGH transition,
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Am25LS22

APPLICATION
CONTROL
INFYTS
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UPPER BYTE LOWER 8YTE
16 BIT DATA BUS
AF001190
Am25LS522 Am25LS22
Function
System Operation Upper Byte Lower Byte
SE |s/P| RE | OE | SE | s/ | RE | OE Description
Load lower byte and extend lower H L X X B L X |Load from Bus
byle sign to upper byte L L | H| X | X | H | H |7clock cycles to extend sign
X L L X X X X X |Load from Bus
Load upper byte and extend upper
byte sign while shifting value to lower B clock cycles to extend upper
byte position H | H L H H H L H |byte sign and shift upper byte into
p lower byte position
Read 16-bit word to Bus X X X L X X X L |Unload

Two Am25LS22 B-bit registers can be used to perform the sign extend associated with two's complement 8-bit bytes for arithmetic
operations in a 16-bit machine. if the upper byte value is to be used, it is shifted to the lower bit positions and its sign is exiended. If
the lower byte value is to be used, it is held in place while the sign is extended downward from the MSB position of the upper byte.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............coooovveeiens -85°C to +150°C
(Ambient) Temperature Under Bias ...-55°C to +125°C
Supply Voltage to Ground Potential

CONIMIOAS . ccouvssvass s issams simsansesivsn -0.5V to +7.0V
DC Vottage Applied to Outputs For
HIGH Output State.............cc.oovviiens -0.5V to +Vpg max
DC Input Voltage (OE, S/P, RE,

e o - Rt S5 s T 0.5V to +7.0V
DC Input Voltage (Others) ........ -0.5V to +5.5V
DC Output Current, into Outputs .. veveeeer. 30MA

DC Input CUment ...io.iieessemrasiveriiasnnse -30mA to +5.0mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices

TOMPOTratUIe .. .....ciiviiiiivisnaniniinnsinsnnss 0°C to +70°C

Supply Voltage ...........occeeiiniieinns +4.75V to +5.25V
Military (M) Devices

Temperature .... ..-55°C to +125°C

Supply VOHBGB . .,..vveiiasiseniisinsanasanse +4.5V to +55V
Operating ranges define those limits over which the function-
ality of the device is guaranteed. i

Parameters Description Test Conditiong (Note 2) Min {Jg':l Max | Units
MIL 25
Qo loH = -440pA [eaps
v Output HIGH Voltage Yo = MIN b= Voits
OH Vi =Vi4 or Vi |DY;, lon = —1.0mA | MIL 2.4
DY;, loH = -2.6mA |COM'L 24
loL = 4.0mA 0.4
Voo = MIN
Vou Output LOW Vollage Vin = Vin of ViL loL = B.OmA 045 | Yois
Guaranteed input logical HIGH
Vik Input HIGH Level voltage for all inputs 20 Voits
. MIL 0.7
Guaranteed input logical LOW
ViL Input LOW Level vohtage for all inputs COM'L 08 Volts
Vi Input Clamp Voltage Voo = MIN, Iy =—18mA -15 Voits
3 ~1.08
n Input LOW Cusrent Voo = MAX, Viy = 0.4V s 072 | mA
Others -0.36
BE 80
I Input HIGH Current ;'gcc;,"g:&, Vine 2 s 40 HA
: Others 20
Vin = 7.0V |OE.S/P.RE.CP.CLR 0.1
5E 0.3
Ve = MAX,
Iy Input HIGH Current (Except DY) |Vin =55V |3 02 mA
Others 0.1
i Vo=24 40
Ofl state (High-Impedance) -
loz Qutput Current (DY) Vo = MAX Vo = 0.4V Tto0 | ™A
Output Short Circuit Current -
Isc (Note 3) Vee = MAX -15 -85 mA
Power Supply Current Voo = MAX 40 65 mA

log

Motes: 1. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
2. For conditions shown as MIN, ar MAX, use the appropriate value specified under Operating Ranges for the applicabie device type.
3. wm!’\nnmoumuishou!dbsmmalam_mmollhashortcirmﬂieslsmmdnolamedmmnd.
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Am25LS22

SWITCHING CHARACTERISTICS (Ta = +25°C, Vcc=5.0V)

Parameters |Description Test Conditions Min Typ Max Units

IPLH Clock 1o DY; s o ns

tPHL 18 26

tpHL Clear to DY; 23 30 ns

BiH AL = 2.0k, 16.5 24

oL Qe Cp = 150F 8 % w

PHL Clear to Qg 23 30 ns

tzH 13 21

121 18 26

Iz B RL = 2.0k, 13 21 ]

Wz Cy = SpF 18 26

tzH AL = 2.0k%2, 18 26

tz C = 15pF 23 32

= SER/PAR to DY; REEr -~ = ns

Wz C = 5pF 23 32

t RE to Clock 20

ts SE to Clock 10

ts S to Clock 15

1 Da and Dg 1o Clock 15 ne

I DY, (Load) to Clack 15

tg Clear Recovery to Clock AL = 2.0k, 8.0

P S/P to Clock CL = 15pF 15

th Any Input 0 ns

Iy Clear Hold 0 ns

HIGH 8.0

fow e LOW 8.0 s

tow Clear 20 ns
[ fmax (Note 1) [M Clock Frequency 35 50 MHz

Nate 1. Per industry convention, 1m,

or duty cycle.

ax is the worst case value of the

on t, Y4 puise widih
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified”

9-63

COMMERCIAL| MILITARY
Am25LS Am25LS
Parameters Description Test Conditions Min Max Min Max | Units
tPLH 35 41
tPRL Clock to DY; 38 24 ns
IPHL Claar to DY 43 50 ns
teH CL = 50pF 35 41
i Clock to Qg Ry = 2.0kS2 38 44 ns
tPHL Clear o Qg 43 50 ns
IzH 32 36
tzL 38 44
o OE to DY; L= 5.0pF 28 31 R
e R = 2.0kQ 34 39
171 Cy = 50pF a8 a4
2 RL = 2.0k81 48 53
iz SER/PAR to DY; o= 60pF 34 39 ns
1z Ry = 2.0k 42 48
1g RE to Clock 35
1s SE to Clock 17 20
's S to Clock 27
t Dy and Dg to Clock 24 27 L
ts DY; (Load) to Clock 24 27
is Clear Recovery to Clock Cy = 50pF 15 17
s S/P to Clock RL =20k 24 27
th Any Input 3 5 ns
th Clear Hold 4 5 ns
HIGH 15 17
tow Clock Low 15 17 na
Tpw Clear 30 35 ns
Trmax (Note 1) paximum Clock Freq; =3 /23 MHz
*AC performance over the operaling i range is g by testing definad in Group “A; roup 9. \‘H____/
INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
DY; Only Other Pins.
DRIVING QUTPUT ] DRIVEN INPUT
! | j
S i i i 3
oH I L e
| 2
R
a i e r——
‘o | It
1C000120
MNote: Actual current flow direction shown.
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