Philips Components-Signetics

Document No.| 8530683

ECN No. 99799

Date of Issue |June 14, 1990

Status Product Specification

ECL Products

FEATURES
® Typical propagation delay: 4.2ns

® Typical supply current (—lgg):
130mA

DESCRIPTION

The 10181 is a high-speed, Arithmetic
Logic Unit. If performs 16 logic
operations and 16 arithmetic operations
on two 4-bit words. Arithmetic or logic
made of operation is selected by the
mode control (M). Arithmetic logic
operations are selected by a 4-bit select
input (Sg - S3) in accordance with the
function table. The device provides a
group Carry Propagate (PG) and a
Carry Generate (GG) for high-speed
operations on very long words, using a
10179 as a high order look-ahead carry
block. The internal carry is enabled while
the mode control input (M) is Low
(arithmetic operation).

All unused inputs can be left open due to
integrated pull-down resistors which
avoid the need for a supply voltage.

10181
Arithmetic Unit

4-Bit Arithmetic Logic Unit/Function Generator

ORDERING INFORMATION

PIN CONFIGURATION

DESCRIPTION ORDER CODE
24-Pin Piastic DIP 10181N
24-Pin Ceramic DIP 10181F

PIN DESCRIPTION
PINS DESCRIPTION
M Mode Control Input
Ag — Az, Bg— B3 | Operand Inputs
Sg—S3 Function Select Inputs
Cq Carry Inputs
Fo—F3 Data Outputs
Chnea Carry Output
GG Carry Generate Qutput
PG Carry Propagate Output

316




Philips Components—Signetics ECL Products Product Specification

Arithmetic Unit 10181
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FUNCTION TABLE
FUNCTION OQUTPUT FUNCTION F
SELECT M = HIGH M=LOW
INPUTS (Logic Mode) (Arithmetic Mode)
S5 S, S, So Co=HorlL Cp = LOW C, =HIGH
L L L L A A Aplus 1
L L L H A+B A plus AB A plus AB plus 1
L L H L A+B A plus AB A plus AB plus 1
L L H H HIGH A plus A (2 times A) A plus A plus 1
L H L L AB A+B (A + B} plus 1
L H L H B (A + B) plus AB (A + B) plus AB plus 1
L H H L AGB Aplus B A plus B plus 1
L H H H A+B (A +B)plus A (A + B) plus A plus 1
H L L L AB A+B (A +B) plus 1
H L L H AsB A minus B minus 1 A minus B
H L H L B (A + B) plus AB (A + B) plus AB plus 1
H L H H A+B (A +B)plus A (A + B) plus A plus 1
H H L L LOW — 1(2's complement) Zero
H H L H AB AB minus 1 AB
H H H L AB AB minus 1 AB
H H H H A A minus 1 A
H = High Voltage Level
L = Low Voltage Level
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMITS UNIT
Vee Supply voltage -8.0 \
Vi Input voltage (V) should never be more negative than Vgg) Oto Vge \
lo Output source current (continuous) -50 mA
Ts Storage temperature range -55 to +150 °c
T, Maximum junction temperature Ceramic Package +165 °c

Plastic Package +150 °c
NOTE:

Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are specified over the
operating ambient temperature range.

DC OPERATING CONDITIONS

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN. NOM. MAX. UNIT
Veer, Vecz | Circuit ground o] [] 1] v
Vee Supply voltage (negative) -52 \
Ta =-30°C -890 mV
M High level input voltage Ta = +25°C -810 mV
Ta = +85°C ~700 mV
Ta =-30°C -1205 mvV
VT High level input threshold voltage Ta = +25°C -1105 mV
Ty = +85°C -1035 mv
Ta = -30°C -1500 mV
Vir Low level input threshold voltage Ta=+25°C -1475 mV
Ta = +85°C —-1440 mV
Ta =-30°C —1890 mV
Vi Low level input voltage Ta = +25°C -1850 mV
Ta = +85°C ~1825 mV
Ta Operating ambient temperature range -30 +25 +85 °Cc

NOTE:
When operating at other than the specified Vgg voltage (-5.2V), the DC and AC Electrical Characteristics will vary slightly from specified values.
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DC ELECTRICAL CHARACTERISTICS V¢, = Ve = ground, Veg = —5.2V + 0.010V, Ta =-30°C 10 +85°C output loading 509 to
—2.0V + 0.010V unless otherwise specified'-3

TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Ta =-30°C -1060 —-890 mV
Vou High level output voltage Ta = +25°C -960 -810 mv
Ta = +85°C | All input/output combinations in accordance -890 ~700 mV
Ta =-30°C | with the Functional Table. Input conditions: -1080 mv
Vour High level output Ta =+25°C | Vicmm, Vinmax (for Vo and Vo) or Vyiy, -980 mv
threshold voltage Ta = +85°C | Vit (for Vot and Vo 7). Only one input at ~910 mv
Ta = —30°C | atime should be at V1 or Vy 1. Al other -1655 | mv
Vour Low level output Ta = +25°C | inputs should be at Vyyax or Vicmin -1830 [ mV
threshold voltage Ta = +85°C | curing test. ~-1595 | mv
Ta =-30°C —-1890 -1676 | mv
Voo Low level output voltage Ta=+25°C -1850 -1650 | mv
Ta = +85°C -1825 -1615 | mv
Ta =-30°C 350 | pa
An Ta = +25°C 220 | pa
inputs Ta = +85°C 220 UA
Ta=-30°C 390 | pa
B Ta=+25°C 245 | pa
inputs Ts = +85°C 245 HA
Ta = —30°C | Apply Vinuax to each input under 425 MA
I High level input | S, Ta = +25°C | test, one at a time, with Vi un 265 HA
current inputs Ta = +85°C | applied to ail other inputs. 265 UA
Ta = -30°C | Apply Vipmax to Cq input 480 | pA
Cn Ta = +25°C | with Vi min applied to 290 HA
input Ta = +85°C | all other inputs. 290 A
Ta = —30°C | Apply Viumax to Minput 320 | paA
M Ta = +25°C | with Vi applied to 200 HA
input Ta = +85°C | all other inputs. 200 LA
Ta = -30°C | Apply ViLmin to each input under 05 HA
e Low level input current Ta = +25°C | test, one at a time, with Vymax 0.5 UA
Ta = +85°C | applied to all other inputs. 0.3 A
Ta = —30°C 150 mA
—lge VEee supply current Ta = +25°C | Apply Viumax to all inputs. 130 145 mA
Ta = +85°C 150 | mA
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DC ELECTRICAL CHARACTERISTICS (Continued)
TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. TYP. | MAX. | UNIT
AVon High level output ) 0016 VNV
AVge voltage compensation
AVoL Low level output oo 0.250 VAV
AVee voltage compensation Ta=+257C ’
AVpg Reference bias voltage
‘AVEE compensation 0.148 v
NOTES:

4. The specified limits represent the worst case values for the parameter. Since these worst case values normally occur at the supply voltage and
temperature extremes, additional noise immunity can be achieved by decreasing the allowable operating condition ranges.
5. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to DC Testing, Chapter 1,

Section 3.

6. The specified limits shown in the DC Electrical Characteristics table can be met only after thermal equilibrium has been established. Thermal
equilibrium is established by applying power for at least 2 minutes, while maintaining transverse airflow of 2.5 meters/sec {500 linear feet/min)
over the device, mounted either in a test socket or on a printed circuit board. Testvoltage values are given in the DC Operating Conditions table.

AC ELECTRICAL CHARACTERISTICS Ve, = Vecs = ground, Vee = -5.2V + 0.010V

LIMITS
SYMBOL PARAMETER TEST Ta=-30°C Ta = +25°C Ta = +85°C UNIT
CONDITIONS' | MIN. | MAX. | MIN. TYP. | MAX. | MIN. | MAX.
toLn Propagation delay Waveform 1 1.00 510 1.10 3.10 5.00 1.10 5.40 ns
tPHL Cnto Cp,a Ag. Ay Ag, Ay 100 | 510 | 110 | 310 | 500 | 1.10 | 540 ns
trLH Transition time? Waveform 1 1.00 3.20 1.00 2.00 3.00 1.00 3.20 ns
traL CatoCpos Ag Ay, Ag, Ay 100 | 320 | 100 | 200 | 300 | 100 | 3.20 ns
toLH Propagation delay Waveform 1 1.70 7.20 2.00 4.50 7.00 2.00 7.50 ns
tonL Coto Fy Ao 170 | 720 | 200 | 450 | 700 | 200 | 750 ns
trLH Transition time? Waveform 1 1.30 5.30 1.50 3.00 5.00 1.50 530 ns
THL Cnhto Fy 1.30 530 1.50 3.00 5.00 1.50 5.30 ns
toLn Propagation delay Wavef 1 2.60 10.40 3.00 6.50 10.00 3.00 10.80 ns
tonL Ajto Fy elorm 260 | 1040 | 300 | 650 | 1000 | 300 | 1080 | ns
trm Transition time? 1.30 5.40 1.50 3.00 5.00 1.50 5.30 ns
trhL Arto Fy Waveform 1 130 | 540 | 150 | 300 | 500 | 150 | 530 | ns
toLH Propagation delay Waveform 1 1.60 7.00 2.00 5.00 6.50 200 7.00 ns
teHL Ayto PG Sg, S3 1.60 7.00 2.00 5.00 6.50 2.00 7.00 ns
M Transition time? Waveform 1 0.80 3.70 1.10 2.00 3.50 1.10 3.80 ns
trhL Ayto PG Sy, S5 0.80 370 1.10 2.00 3.50 1.10 380 ns
teLH Propagation delay Waveform 1 1.10 7.40 2.00 4.50 7.00 1.30 7.70 ns
tPHL Asto GG Ag, A, Ag, Cp 1.10 7.40 2.00 4.50 7.00 1.30 7.70 ns
trLk Transition time? Waveform 1 1.20 5.10 1.50 4.00 5.00 1.20 5.30 ns
trHL A to GG Ao, Az, Az, Cpy 1.20 5.10 1.50 4.00 5.00 1.20 5.30 ns
toLn Propagation delay Waveform 1 1.70 7.30 2.00 5.00 7.00 2.00 7.80 ns
toHL AtoCp,, Ag, Ao, Ag, Cpy 170 | 730 | 200 | 500 | 700 | 200 | 780 ns
] Transition time? Waveform 1 1.00 3.10 1.00 2.00 3.00 1.00 3.20 ns
THL AstoCh, s Ao, A, Ay, Cp 1.00 3.10 1.00 2.00 3.00 1.00 3.20 ns
tolH Propagation delay Waveform 1 270 11.30 3.00 8.00 11.00 3.00 11.90 ns
teHL Byto Fy S3. Cqy 2.70 11.30 3.00 8.00 11.00 3.00 11.90 ns
tren Transition time? Waveform 1 120 | 5.30 1.50 3.50 5.00 1.50 | 530 ns
traL Byto Fy 8, C, 120 | 530 | 150 | 350 | 500 | 150 | 530 ns
treH Propagation delay Waveform 1 1.60 7.70 2.00 6.00 7.50 2.00 8.00 ns
tPHL Byto PG So. S3 160 | 770 | 200 | 600 | 750 | 200 | 8.00 ns
thH Transition time2 Waveform 1 1.00 3.60 1.00 2.00 3.50 1.10 3.90 ns
trHL B,to PG Sp, Sa 100 | 360 | 100 | 200 | 350 | 1.10 | 390 ns
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AC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS
SYMBOL PARAMETER TEST Ta = -30°C Ta=+25°C Ta = +85°C UNIT
CONDITIONS' | MIN. | MAX. | MIN. TYP. | MAX. | MIN. | MAX.

trLH Propagation delay Waveform 1 1.70 8.20 2.00 6.00 8.00 2.00 8.60 ns
tPHL B, to GG S5, Cp 1.70 8.20 2.00 6.00 8.00 2.00 8.60 ns
trun Transition time? Waveform 1 1.40 5.20 1.80 3.00 5.00 1.20 5.40 ns
trhL Bito GG S3, Cp 1.40 5.20 1.50 3.00 5.00 1.20 5.40 ns
toLn Propagation delay Waveform 1 1.80 8.20 2.00 6.00 8.00 2.00 8.70 ns
tore BitoCp.a S3, Cn 1.80 8.20 2.00 6.00 8.00 2.00 8.70 ns
trLH Transition time? Waveform 1 0.90 3.10 1.00 2.00 3.00 1.00 3.20 ns
true BitoCp,s S, Cp 0.90 3.10 1.00 2.00 3.00 1.00 3.20 ns
tor Propagation delay Wave 4 2.40 10.30 3.00 6.50 10.00 3.00 10.80 ns
torL Mto F, aveiorm 240 | 1030 | 300 | 650 | 1000 | 300 | 1080 | ns
trLw Transition time? 116 | 510 1.50 400 | 500 1.50 | 5.30 ns
triL Mo Fy Wavetorm 1 110 | 510 | 150 | 400 | 500 | 150 | 530 | ns
torH Propagation delay Waveform 1 250 10.70 3.00 6.50 10.00 3.00 10.80 ns
tepL Syto Fy A;, By 250 10.70 | 3.00 650 | 1000 | 3.00 10.80 ns
tren Transition time? Waveform 1 1.00 540 1.50 3.00 5.00 1.50 5.40 ns
L Sito Fy A3, Bj 1.00 5.40 1.50 3.00 5.00 1.50 5.40 ns
teLH Propagation delay Waveform 1 1.70 8.30 2.00 6.00 8.00 2.00 8.40 ns
[ S, 10 PG Az, B 1.70 8.30 2.00 6.00 8.00 2.00 8.40 ns
tnu Transition time? Waveform 1 0.80 5.10 1.10 3.00 5.00 1.10 5.20 ns
trhL S, o PG Az, By 080 | 510 | 1.10 | 300 | 500 110 | 5.20 ns
tPLH Propagation delay Waveform 1 1.60 9.30 2.00 6.00 8.00 2.00 9.90 ns
tPHL S1t0Ch.s A3, By 1.60 9.30 2.00 6.00 9.00 2.00 9.90 ns
trin Transition time? Waveform 1 0.90 530 1.10 3.00 5.00 1.00 5.20 ns
o S1t0Cq, s As Bj 0.90 530 1.10 3.00 5.00 1.00 520 ns
teLy Propagation delay Waveform t 1.50 9.60 2.00 6.00 8.00 1.80 9.70 ns
terL S; o GG Ag, By 1.50 9.60 2.00 6.00 9.00 1.90 9.70 ns
tnin Transition time? Waveform 1 0.80 6.20 0.80 3.00 6.00 0.80 6.50 ns
Ty S110 GG Az, B 0.80 6.20 0.80 3.00 8.00 0.80 6.50 ns

NOTES:

1. Apply 1110mV to pins listed with 310mV applied to all other inputs.

2. All transition times are from 20% to 80% and 80% to 20% (refer to Waveform 1).

3. For AC test setup information, see AC Testing, Chapter 2, Section 3.

AC WAVEFORMS

+1110mvV
ALL INPUTS 50% 50%
+310mV

ALL OUTPUTS

Waveform 1. Propagation Delay and Transition Times
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