HD10181

4-bit Arithmetic Logic Unit/Function Generator

The HD10181 is a high-speed arithmetic logic unit
capable of performing 16 logic operations and 16
arithmetic operations on two four-bit words. Full
internal carry is incorporated for ripple through
operation. Arithmetic logic operations are selected
by applying the appropriate binary word to the
select inputs {SO through S3) as indicated in the
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M FUNCTION TABLE
1. Positive Logic

table of arithmetic/logic functions. Group carry
propagate{(Pg) and carry generate (Gg) are
provided to allow fast operations on very long
words using a second order look-ahead. The
internal carry is enabled by applying a low level
voltage to the mode control input (M).

B FUNCTIONS OF PIN NUMBER

Pin No. Function

Ay, A A), A

Word A Inputs
Word B Inputs

By, B., B\, Bs
Ss, S:, 8y, So

Function-Select Inputs

C.

Ripple-Carry Input

Mode Centrol Input

Function Outputs

Carry Propagate OQutput

Ripple-Carry Output

Larry-Generate Output

2. Negative Logic

Function Logic Function Arithmetic Operation Function Logic Function Arithmetic Operation
Select (M="H"; iM="L", Cn="L"} . Select (M="H") (M="L" Cn="H")
$:15.]5 ]S F ¥ 5,0 8018, 5. F F
LiL|L|L]|]F=4 F~A+0 LiL L| F~-A F=A-1
LiL Llu| F-a+8 [F-a+a-B, LI LIL|H|[F-A9B | FoatasE) B
LIL H|L|F=A+B| r=A+(A-B) Lle{n|L]lr-2. B F=ariarn)
LiL|H|H]| Forn F-Ax2 L H|H|F-L [ Feaxe
Lla L|L]| F=a-B| F=ta4B1~0 Llu|lo|L]F-a8|F=a-B)1
L'HiLIH|F-B F—{A+BI+{A-B L|H|L|u|F-F F=(A-B)+{A+B)
LoHH L|F F-A+B 7 Ule|ulL|F-ais [F-asB
LiH|n 8| F-4-B | F-a-(at8)  L|H|H H|F-a B|Foniian.B)
H|L|L|L|Fe&-B | F~ia-Bsv0 HIL|L|L|F-a+B | F=(A -Bj-0
H L|L | H|F=AdiB | F-a-B_1 H|L|L H| F-A%B | F=a-B-1
H L|H L|F-n F—(A+Bi-:A-B wiLlnl L F-8 F—(A-B)+(A+B)
HiL|H H|F=A+B | FrtAiBI+A HILIH|H|F=a-B —(A-BI+A
H | H PLJ L] F="L" F=-1{two’s complement: HiH;L{L]|] F="H" F=—1{two's complement}
H/H L |H|{F=-A-B|F-ta-8B,-1 HiH| L H|F=A+B | F=(A+B)+0
HiH|HB|L|F-a-B|F=ta-B:1-1 "H{H|H|L|F=A+B | F=(A+BI+0
HIH H H|[F=a [F-a-1 H H'H H|F-a F-a+0
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HD10181

B BLOCK DIAGRAM
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B DC CHARACTERISTICS (Vee= 5.2V, Ta

—30~+85C)

HD10181

Item | Symbol Test Condition min typ max Unit
Supply Current | [ge 25°C — - 145 mA
B.. B:, B:, B: i — — 245
Av. Ar, As A = — 220
Input Current Liu Vis=—0.810V SJH‘ M 25°C - - 200 MA
So, 8, S, - - 265
C. — — 290
Iis Vie=—1.850V 25°C 0.5 - — KA
Viu=-0.890V, V, = —1.890V —30°C —1.060 — —0.8%
Vou VVm:*O.Sl()V, Vii=—1.850V 25°C —0.960 — —0.810 v
Vise=—0.700V, V,,=—1.825V 85°C —0.890 — —~0.700
Output Voltage
Vie=-0.890V, V.= -1.890V —30°C —2.000 — —1.675
Voo Vig=—0.810V, V,.=-1.850V 25°C —1.990 — —1.650 v
Viy=—0.700V, V,.= -1.825V 85°C | —1.920 | — | —1.615
Vina=—1.205V, V,a=—1.500V -30C | —1.080 | — -
Voun | Vima=--1.108V, Viia=—1.475V 25°C | —0.980 | — — v
Output Threshold Viga=—1.035V, V,a=—1.440V 85°C | —0.910 - -
Voltage Viea=—1.208V, Viea=—1.500V ~30°C - — | —1.685
Vors | Viea=—1.105V, Vi =—1.475V 25°C — — | 16l v
Vina=—1.035V. Viia= ~1.440V 85°C — — | —1.5%
B AC CHARACTERISTICS (Vee=-—3.2V, Vee=+2.0V, Ta=—30~+85C, R.=500)
[tem E Symbol Input Output High level input* Ta min typ max Unit
~-30°C 1.0 — 5.1
tein 25°C 1.1 3.1 5.0
Propagation 85°C 1.1 — 5.4
Delay Time : —30°C 1.0 - 5.1
tpwe ! 25°C 1.1 3.1 5.0
| C. Cues Ao Ai. Az As g Ll - >4
-30°C 1.6 — 3.2
Rise Time triw . 25°C 1.0 2.0 3.0
| 85°C | 1.0 — 32
—30°C 1.0 — 3.2
Fail Time brac 25°C 1.0 2.0 3.0
: 85°C 1.0 - 3.2
—30c | 1.7 — 7.2 "
o e 25°C 2.0 4.5 7.0
Propagation 85°C | 2.0 - 7.5
Delay Time o : -30C . 1.7 - 7.2
teut : BC | 2.0 4.5 7.0
c. - . A, gC | 2.0 - 7.5
| P 30°C 1.3 - 5.3
Rise Time trin ' ; 25°C 1.5 3.0 5.0
; ©o8sC . 1.5 — 5.3
N N ; |- 30°C 1.3 - 5.3
Fall Time ton ' BC | 1.5 3.0 5.0
85°C 1.5 — 5.3
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HD10181

M AC CHARACTERISTICS (Vis=—3.2V, Vee=+2.0V, Ta= —30~+85C, R.=500)

T

Item Symbol Input Output High level input* Ta min typ max Unit
- 30°C 2.6 - 10.4
ton 25°C 3.0 6.5 10.0
Propagation 85°C 3.0 - 10.8
Delay Time ~30°C 2.6 - 10.4
tent 25°C 3.0 6.5 10.0
85°C 3.0 - 10.8
Al Fl _—
~30°C 1.3 -~ 5.4
Rise Time trin 25°C 1.5 3.0 5.0
85°C 1.5 - 5.3
~30C 1.3 - 5.4 |
Fall Time trat A 25°C 1.5 3.0 5.0
85°C 1.5 et 5.3
~-30°C 1.6 - 7.0
trew 25°C 2.0 5.0 6.5
Propagation 85'C 2.0 -— 7.0
Delay Time -30°C 1.6 - 7.0
tuni 25°C 2.0 5.0 8.5
A P S.. S g | 20 — 79
- 30°C 0.8 — i 3.7
Rise Time tron 25°C 1.1 2.0 3.5
85°C 1.1 - 3.8
-30°C 0.8 - 3.7
Fall Time brus B¢ | 1.1 2.0 35
85°C 1.1 — 3.8
C | 11 | - | e 1™
torn B | 2.0 s 7.0
Propagation 85°C 1.3 - 7.7
Delay Time 30°C 1.1 - 7.4
T 25°C 2.0 4.5 7.0
i 8¢ | 1.3 | — 7.7
A Ge An Az As G -30C 12 | - 5.1
Rise Time trin BC 0 15 140 5.0
85'C | 1.2 — 5.3 H
-30C | 1.2 - 5.1
Fail Time trus 25°C 1.5 4.0 5.0
85°C 1.2 - 5.3 !
- 30°C 1.7 - 7.3
toim 25°C 2.0 5.0 7.0
"Propagation 85°C 2.0 - 7.8
Delay Time ~-30°C 1.7 - 7.3
tent 25°C 2.0 5.0 7.0
85°C 2.0 - 7.8
A, Cas Ay, Ag, A; C. T30C 10 — 31
Rise Time trow 25°C 1.0 2.0 3.0
85°C 1.0 — 3.2
~30°C 1.0 - 3.1
Fall Time troe 25°C 1.0 2.0 3.0
85°C i 1.0 — 3.2
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B AC CHARACTERISTICS ( Vie=—3.2V,

HD10181

Vee=+2.0V, Te=—30~+85C, R.=50Q)

Item

Symbol

Input

Qutput

High level input*

Te

EX
o

typ

max | Unit

Propagation

Delay Time

tery

Rise Time

trow

Fall Time

trac

B,

Si, C.

-30°C

25°C

8.0

85°C

—30°C

25°C

3.5

85°C

~30°C

25°C

3.5

85°C

Propagation

Delay Time

trin

tra:

Rise Time

trow

Fall Time

true

B

Pe

So, Sa

—30C

25°C

6.0

85°C

oln|wlw o|w|w|o|wlw

~30°C

-3

25°C

6.0

85°C

—30°C

25°C

2.0

85°C

—30°C

25°C

2.0

85°C

Propagation

Delay Time

trrn

tene

Rise Time

triy

Fall Time

truc

B,

Ss, C.

—30°C

25°C

6.0

ns

85°C

—30°C

25°C

6.0

85°C

—30°C

25°C

3.0

85°C

-30°C

25°C

3.0

85°C

Propagation

Delay Time

triy

tent

Rise Time

trow

Fall Time

frun

B:

Cas

S,, C.

-30°C

25°C

6.0

85°C

-~-30°C

25°C

6.0

85°C

—30°C
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wlololw|lololw| w| v e|lw|luelolo|w|ololws|=|mloinm|-lo|loloa|leclo|la|n|nlv|en|njv|lo|o|w
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HD10181

BAC CHARACTERISTICS (Ver= —3.2V, Vec=+2.0V, Ta= —30~+85C, R.=500)

[tem i Symbol {nput OQutput High level input* Ta min typ max Unit
" -30C | 2.4 - 10.3
| teuw 25°C 3.0 6.5 10.0
Propagation | 85°C | 3.0 - | w8
Delay Time f ~-30°C 2.4 - 10.3
truy 25°C 3.0 6.5 10.0
M . _ 85:C 3.0 - 10.8
-~30°C 1.1 - 5.1
Rise Time trin 25°C 1.5 4.0 5.0
85°C 1.5 - 5.3
—30°C 1.1 - 5.1
Fall Time true 25°C 1.5 4.0 5.0
85°C 1.5 - 5.3
- 30C 2.5 - 10.7
tron 25°C 3.0 6.5 10,0
Propagation 85°C 3.0 - ©10.8
Delay Time -30°C 2.5 - 10.7

ten 25°C | 3.0 6.5 0.0 |

s, F, A B, 85°C 3.0 - 10.8
- 30°C 1.0 - 5.4
Rise Time trow 25°C 1.5 3.0 5.0
85°C 1.5 - 5.4
-~ 30°C 1.0 - 5.4
Fall Time true 25°C 1.5 3.0 5.0
85°C 1.5 - 5.4

-30C | 1.7 — 83 |
terw 25°C 2.0 6.0 8.0
Propagation 85°C 2.0 — 8.4
Delay Time —30°C 1.7 - 8.3
teue 25°C 2.0 6.0 8.0
85°C 2.0 - 8.4
s Pe Ax By ~-30C | 0.8 - 5.1
Rise Time trow 25°C 1.1 3.0 5.0
85°C 1.1 e 5.2
~30°C 0.8 - 5.1
Fall Time trae )/ 25°C 1.1 3.0 5.0
85°C 1.1 - 5.2
—-30°C 1.6 - 9.3
toiw 25°C 2.0 6.0 9.0
Propagation 85°C 2.0 — 9.9
Delay Time —30°C 1.6 - 9.3
teus 25°C 2.0 6.0 9.0
85°C 2.0 - 9.9
S, Caus As. B, T30C 0.9 - 53
Rise Time trow 25°C 1.1 3.0 5.0
85°C 1.0 - 5.2
—-30°C 0.9 - 5.3
Fall Time true 25°C 1.1 3.0 5.0
85°C 1.0 - 5.2
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B AC CHARACTERISTICS ( Vee= —3.2V,

HD10181

Vee=+2.0V, Ta= —30~+85C, R.=50Q)

Item Symbol | Output High level input® Ta min typ max Unit
-30°C 1.5 - 9.6
thin 25°C 2.0 6.0 9.0
Propagation 85°C 1.9 — 9.7
Delay Time -30°C 1.5 - 9.6
trut 25°C 2.0 6.0 9.0
G 5 85°C 1.9 - 9.7
¢ ' —30¢c | o8 — 6.2 "
Rise Time trew 25°C 0.8 3.0 6.0
85°C 0.8 - 6.5
—30°C 0.8 - 6.2
Fall Time trae 25°C 0.8 3.0 6.0
85°C 0.8 - 6.5
Note:  #® :Other inpuis are open, ur connected to £0.31V.
B SWITCHING TIME TEST CIRCUIT
V.. Veera Vo Veur +1.11V
-+ /A
Coax 2SMI I Coax +0.31V
———] tPLH
V"l
o—1] - tTiH
o—1
o—1
o—18,:
o—
lnwt@?m oy TPout Vout
O—A,
P—
o—ic.
o Notes) . 505 terminstion to ground located in each scope

channel input. All input and output cabies to the
scope are equal lengths of 50%2 coaxial cable.

. Wire length should be <6.36mm (1/4 inch) from TPin

to input pin and TPout to output pin.

. Unused outputs connected to a 500 resistor to

ground.
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