Am25S557/Am25S558

Am25S557/Am25S558

Eight-Bit by Eight-Bit Combinatorial Multiplier

DISTINCTIVE CHARACTERISTICS

Multiplies two 8-bit numbers - 16-bit output
Combinatorial — no clocks required

Full 8 x8 multiply in 45ns typ.

Cascades to 16 x 16 in 110ns typ.
Expandable to muitiples of 8 bits

MSB and MSB outputs for easy expansion

® Unsigned, two's complement or mixed operands

® Implements common rounding algorithms with addition-
al logic

® Three-state outputs

Transparent 16-bit latch in Am258557

® |Industry standard pin-outs

GENERAL DESCRIPTION

The Am25S8557 and Am25S558 are high-speed, combina-
torial, 8 x 8-bit multipliers. Both use an array of full adders
to form and add partial products in a single unclocked
operation, resulting in a 16-bit parallel output product.

Mode control inputs Xy and Yy allow the multiplier to
accept either unsigned or two's complement numbers from
either respective input to provide an unsigned or signed
output. The mode control lines are held LOW for unsigned
input words and HIGH for two's complement.

The Am25S557 and Am255558 are easily expandable to
longer work lengths. Both S5 and S45 are available to
allow expansion in either signed or unsigned modes without
external inverters. In the 16-bit by 16-bit configuration (32-
bit output) the typical multiply time is 110ns.

Both configurations offer three-state output flexibility and
the Am258657 adds a 16-bit transparent latch between the
multiplier array and the three-state output buffers (including
S15). :

Rounding provisions for 8-bit truncated output configura-
tions are particularly optimized for maximum flexibility. The
Am258557 internally develops proper rounding for either
signed or unsigned numbers by combining rounding input R
with Xp, Ym, XM and Yy as follows:

Ry = Xm » YM » R = Unsigned Rounding input to 27 ad-
der.
Rs = (Xm + YM) R = Signed Rounding input to 28 adder.

Since the Am25S8558 does not require the use of pin 9 for
the latch enable input, (G), Rg and Ry are brought out
separately.
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*Pin 11 is G for Am258557 and Ry for Am25S558.
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CONNECTION DIAGRAM
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Pin assignments shown are for Am25S558. G and R shown in
parentheses are pin assignments for Am25S8557.
METALLIZATION AND PAD LAYOUT
Am258557 Am25S558
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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).

Am258557 Valid Combinations
Am258558 D [ 8 OC. DM
L— screening Option ) AmM258557 LC. LM
Blank — Standard processing 5C. OM
B ~ Burn-in Am25S558 LG LM
Temperature (See Operating Range)
C - Commercial (0°C to +70°C)
M - Military {(-55°C to +125°C)
Package
D- 40-pin CERDIP
L - 44-pin leadless chip carrier
X- Dice Valid Combinations
Consult the AMD sales office in your area to
Device type determine if a device is currently available in the

8-Bit by 8-Bit Multiplier combination you wish.
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o PIN DESCRIPTION
G4
[ Pin No. |Name 170 | Description
< Xo-X7 7| Multiplicand &-bit data inputs.
{5 Yo-Y7 | Multiplier 8-bit data inputs.
5’, XM, YM ] Mode control inputs for each data word; LOW for unsigned data and HIGH for two's complement data.
3 Sp-S1s [e] Product 16-bit output.
gl = Bis Inverted MSB for expansion.
< g, 11 Rs, Ru ] Rounding inputs for signed and unsigned data, respectively (Am25S558 only).
11 G Transparent Latch Enable (Am25S557 only).
21 OE [e] Three-state enable for So-Si5 outputs.
9 R ] Rounding input for signed or unsigned data (combined internally with Xpm, YM in Am25S557 only).
MODE CONTROL INPUTS ROUNDING INPUTS
Am258557
Mode
Input Data Control Inputs Inputs Adds
Operating
Mode Xo-X7 Yo-Y7 XM YM XM Ym R 27 28
UNSIGNED | UNSIGNED | UNSIGNED L L L L H YES NO
MIXED UNSIGNED | 2's COMP L H L H H NO YES
2's COMP | UNSIGNED H L H L H NO YES
SIGNED 2's COMP | 2's COMP H H H H H NO YES
X X L NO NO
Am255558
Inputs Adds Normally Used With
Ry Rs 27 28 XM A"}
L L NO NO X X
L H NO YES XM+Ym=H
H L YES NO L L
H H YES | YES * *
* Most rounding applications require a HIGH level for Ry
or Rg, but not both.
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APPLICATION
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Figure 1. High-Speed 16 x 16 2's Complement Multiplication.
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Am255557/Am255558

ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

DC Input Voltage .................. .—-0.5V to +5.5V
DC Qutput Current, Into OUIPULS ..o.oveiveeeirnee 30mA
DC Input Cumment ........ooooviienenreeenes -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.

ality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Storage Temperature ...............coooeeeeee —-65°C to +150°C Commercial (C) Devices
Ambient Temperature Under Bias......... -55°C to +125°C TOMPEIAtUrS ......uvvniinennereiiinnnnaennes 0°C to +70°C
Supply Voltage to Ground Potential Supply Voltage .......c.coevenneiinninns +4.75V to +5.25V
CONMINUOUS .. .eevveeninennrnneienramsnmaneses -0.5V to +7.0V " .
DC Voltage Applied to Outputs For Military (M) Devices o o
High Output State _0.5V 10 +VgG max TOMPOIAUre ......coevuvnerinreninnnenes -55°C to +125°C
"""""""""""" . Supply Voltage .........coooeeniiviieen. +4.5V to +5.5V

Operating ranges define those limits over which the function-

. For conditions shown as MIN or

1
2
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4

at 4.5V, then GND.

Parameters Description Test Conditions (Note 2) Min (N.:Lpn Max Units

Vec=MIN |y —os8v _

VoH Output HIGH Voltage VIN=ViH Or Vini = 2.0V loH = ~2.0mA 2.4 3.0 Volts
Vi IH= 2.
Voe = MIN VL = 0.8V

VoL Output LOW Voltage VIN = Vi Or ViH = 2.0V 0.3 0.5 Volts
ViL ioL = 8.0mA
Guaranteed input logical HIGH

ViH input HIGH Level voltage for all inputs 20 Volts

. . MIL 0.8

Guaranteed input logical LOW

iL Input LOW Level voltage for all inputs COM'L 08 | Vots

Vi Input Clamp Voltage Voe = MIN, Iy = -18mA -1.5 Volts

he Input LOW Current Voo = MAX, VN = 0.5V -1.0 mA

hH input HIGH Current Voo = MAX, VN = 2.4V 100 pA

N Input HIGH Current Voo = MAX, Vin =5.5V 1 mA

) Vo = 0.5V -100
Off State (High Impedance) -
lo Output Current Vee = MAX Vo =24V Ti00 | HA
OQutput Short Circuit Current - _ _
Isc (Note 3) Voo = MAX. 20 90 mA
Icc Power Supply Current (Note 4) Ve = MAX 280 mA
Notes: 1. Typical limits are at Voc = 5.0V, 25°C ambient and maximum loading.

MAX, use the appropriate vaiue specified under Operating Ranges for the applicable device type.

. Test with pin 21 at 4.5V, all other input pins at GND, all outputs open AmM25S557 conditions the same except initialize with G [pin 11)
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SWITCHING TEST CIRCUIT SWITCHING TEST WAVEFORMS »
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Test Vy Output Waveform — Measurement Level ,%
Vor 7
All tpps 50V X 18V o
Vo ®
Vx
Vou L
0.5V
IN916 OR IN3064 tpHz o.ov
TEST o.ov
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56012 2.8V
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" oNDER TEST teLz SOV o
[ 1200
I Vou
= = tpzH o.0v 1.5V
TC001480 ooV
2.8V
tpzL 5.0V 1.6¥
Vou
WF002350
C_ Includes probe and jig capacitance.
SET-UP AND HOLD TIMES PULSE WIDTH

3v
LOW-HIGH-LOW
DATA
R —— 1.
L«‘s ov i
A}-—lh—cj 'o—“Pw
3v

TIMING F HIGH-LOW.HIGH
1.
INPUT sV . PULSE 8V
ov
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Notes:1. Diagram shown for HIGH data only. Output
transition may be opposite sense.
2. Cross hatched area is don't care condition.

SWITCHING CHARACTERISTICS over operating range uniess otherwise specified”

COMMERCIAL MILITARY
Am258557 Am25S557
Parameters Description Test Conditions Min | Typ | Max | Min | Typ | Max | Units
tPp X, Yi to Sp to S7 45 60 55 70 ns
tpD Xi, Yj to Sg to Sy5 or S5 50 @ -] 60 { 90 ) ns
ts X;, Yi to G Setup Time 65 7 75 71 ns
tnh X;, Yj to G Hold Time -5 g ns
G 30 45 30 50
tpD o Sq i CL = 30pF ns
tpw Latch Enable Pulse Width R( = 56052 25 15 30 15 ns
tpHZ OE to Sp to S15 (See test figures) 15 30 15 40 ns
tPHZ OF to 515 25 40 25 50 ns
tpLz OF to 54 15 30 15 40 ns
tpZH OF to Sy 20 35 20 40 ns
tpzL OF to Sq 20 35 20 40 ns
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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§ SWITCHING CHARACTERISTICS over operating range unless otherwise specified”

‘E COMMERCIAL MILITARY

s Am25S558 Am255558

S Parameters Description Test Conditions Min | Typ | Max | Min | Typ | Max Units

0

& w0 X1, Y1 10 So 1o S7 35 55 35 65 ns

o wo X1, Y1 10 Sp 10 Sis of Sis 55 75 55 85 ns
E | tpuz OF to Sg to S5 15 30 15 40 ns
C( = 30pF

< tPHZ OE to 515 Rll:s 5889 25 40 25 50 ns
tpLz OF to Sy (See test figures) 15 30 Ty ) v,
tpzH OE to Sy 20 35 20 40 ns
tpzL OE to Sy 20 35 20 40 ns

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

Am258557/Am255558
INPUT/OUTPUT CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT | DRIVEN INPUT

|
| :

T'°N l e S ——
~ JLL
el

l

<
p-

WA

oL | b

AAA

1C000380
RELATED PRODUCTS
Part No. Description
Am29516/7 16 by 16-Bit Multiplier
Am25S05 4 by 2-Bit Multiplier
AmM25LS14A 8-Bit Serial/Parallel Multiplier
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