12x12 hit parallel and

microprogrammable multiplier

general information

IR 33 CHOTE3

LMU12/LMU13

features

The LMU12/LMU 13 are 12-bit paraliel Multi-
pliers with high speed and low power con-
sumption. The LMU12 multipliers are pin
and functionally compatible with TRW
MPY-12HJ parts. The LMU13 multipliers
are optimized for use in microprogrammed
systems. Full military ambient temperature

microprogrammed systems. In both parts
data is entered into the registers on the
positive edge of the clock.

PIN CONFIGURATION LMU12 (LMU13)

B High-speed (65ns), low-power
(100mW) CMOS 12 x 12 Parallel
Multiplier

B LMU12 functionally and pin
compatible with TRW MPY-12HJ

range operation is attained by the use of PIN FUNCTION PIN FUNCTION B TTL inputs and outputs
advanced CMQS technology.
The A and B operands and their mode ; ﬁ; 2; QS W Three-state oulputs
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ters. The mode controls specify the oper- 4 Ad 61 ) ;
ands as two's complement or unsigned 5 A3 60 | CLKA(ENA) mixed operands
numbers. ° "2 > CLKB(EN®) B High-Rel screening available
At the output, a right shift control (RS) s A0 57 TCA . . : .
allows the user to select either a left shifted 9 RO 56 BO B Wide r_ange of packaging available;
23-bit product suitable for two’s comple- 10 R1 55 B1 ceramic DIP, PGA, LCC, low cost
ment aonly, or a full 24-bit product. 1 R2 54 B2 plastic LCC
Two 12-bit output registers are provided 13 23 gg gi
to hold the most and least significant halves " R‘; o1 8s
of the result (MSR and LSR) as defined by 15 R6 50 Vv = =
RS. For asynchronous output these regis- 16 R7 49 vzz functlonal d|agram
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In the LMU12 the A, B, MSR and LSR 24 GND 4 TCB P
registers have independent clocks: CLKA, | 2° Re B R l MULTIPLIER ARRAY I
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recommended operating conditions

PARAMETER min typ max unit
Vee Supply Voltage Commercial 475 50 525 Vv

Vee Supply Voltage Military 450 5.0 5.5 v

loL Low Level Qutput Current 4.0 mA
loH High Level Output Current -20 mA
Tamg  Operating Temperature Commercial (Ambient) 0 25 70 °C
Tamg Operating Temperature Military (Ambient) -55 25 125 °C
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12x12 bit parallel and microprogrammable multiplier

electrical characteristics

LMU12/LMUA13

input/output formats

PARAMETER TEST CONDITIONS min typ max unit i
LMU12 TWO'S COMPLEMENT (Fractional Notation Shown)
Vi Low Level Input Voltage 0.8 V i . . B
VlH ngh Level Input Voltage 2.0 Vv Ay | Ao | ag 7 | Ao [ Aq E n l I Bnl Bml By I ,,l Bz] B1I By |
VoL  Low Level Output Voltage Ve =min son 212U MsR T2 son 21 27 s 20 20
loL =4mA 0.5 \' Res | Rz | Rt Ru[Ria) Brz) ﬁulﬁw mo|  re]m]w
Vou  High Level Output Voltage Vee = min e[ |eelenle| ms=o [fileelen] ” [rulaa]on
loy= —2.0mA 3.5 \ P A Rl I ) o o e o e e O 3 e
he Low Leve!l Input Current Ve = max
V|L = 04V 20 uA LMU12 MAGNITUDE {integer Notatian Shown)
[ High level Input Current Vee = max oy M L EL—,
H Vo= 2.4V S o L Y I Y K e O Y E B EA N Y
M'"tar 251 352 21 g0 9 Mis 2 2 0 211 g0 g8 LSP 2 2 20
i /1
lcc  Supply Current Commartial 5o 403 MA [l Tulralwe] =i Trlma[m ] Tre [ m]
223 22 2 oM g1 o2 M 1 99 2 g 0
lec Quiescent 05 mA
1) SMHZ clock rate: TTL input levels; Vo =5V, Ty = 25°C; random input patterns.
2) SMHZ clock: Vi3 =2.0; V| =0.8; Vg = 5.5V; Ty = - 55°C; all outputs toggling every ctock cycle.
3) As above, Ty =0°C.
switching characteristics
LMU12/LMU13 LMU12-1/LMU13-1
0°C-70°C - 55°C-125°C 0°C-70°C -55°C-125°C
Vcc=4.75V Vcc=4.5v Vcc= 475V Vcc=4.5V
PARAMETER min max min max min max min max unit
tme Multiply Time (Clocked) 80 100 65 75 ns
tMuc Unclocked Multiply Time 110 130 95 110 ns
tp Output Delay 30 35 26 30 ns
tEna Three-State Enable Time 26 35 22 26 ns
tois Three-State Disable Time 24 35 20 24 ns
tpw Clock Pulse Width 25 25 25 25 ns
1g Input Register Setup Time 15 20 15 18 ns
tH Input Register Hold Time 5 6 0 0 ns

AC TEST CONDITIONS: Input levels: 0 to 3V

timing diagram

Output timing reference tevel: 1.5V

Output load: 1.0KQ to 5V, 8202 to GND, 60PF to GND

ordering information
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Information contained herein intended as general product description and is subject to change at any time without notice. LOGIC Devices Incorporated does not assume any responsibility for use of
the circuit described. no circuit palent licenses are implied. Reproduction of any portion hereef is prehibited.

PACKAGE* L
D — Hermetic DIP

P — Molded DIP

K — Leadless Chip Carrier
X — Dice

G — Pin Grid

L — Leaded Chip Carrier
J — Plastic.Chip Carrier
C — Cerdip

*Not all parts available in all packages.

TEMPERATURE RANGE
C —0°Cto +70°C
Vcc =4.75 to 5.25V
M — -55°Cto +125°C
Vcc =4.51t0 5.5V

SCREENING

No Designator — Commercial
B — Hi Rel Process Flow

R — 48 hour Burn-In at 125°C
T — Custom

PERFORMANCE
SCREENING
TEMPERATURE RANGE

il

PACKAGE
PART NUMBER

PREFIX — LOGIC Devices
Incorporated

The LMU12-1/LMU13-1 meet or exceed all specifications of the
LMU12/LMU13. LOGIC Devices Incorporated may, at its discretion, ship
these products to fill LMU12/LMU13 orders.

LOGIC Devices Incorporated 628 East Evelyn Avenue Sunnyvale, California 94086 (408) 720-8630 Telex 172 387

Call toll free (B0OO) 851-0767; within California (800) 233-2518

= Logic Devices Incorporated, February 1986
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