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ORDERING INFORMATION
DESCRIPTION ORDER CODE

24-Pin Ceramic DIP (400 mils wide) 100181F

24~Pin Ceramic Flat Pack 100181Y

28-Pin PLCC 100181A
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BINARY ARITHMETIC The circuit automatically adds a +6 code  The preceding description for BCD sub-

When a binary addition operation is per-
formed, F = A plus B plus Cy, where A,
B, and F are expressed in binary code.

For binary subtraction, F = A minus B plus
Ciy=Aplus B plus Cywhere Aand Bare
binary words and the superscript 1 desig-
nates one’s complement. The circuit auto-
matically takes the one’s complement of
word B by inverting bits B, through Bj. If
the result is positive, then Toyt will be low
and the difference less one will be ex-
pressed in binary at F. ff the result is nega-
tive or zero, Toyr will be high and the
differance will be expressed in one’s com-
plement at F. If a result in two’s comple-
ment is desired, force Ty low , since F2 =
F'+ 1 (Asuperscript2 denotes two’s com-
plement). The preceding description for
binary subtraction holds true forthe F = B
minus A plus Cy operation as well. Just
switch the A and B variables.

BCD ARITHMETIC

When a BCD addition operation is per-
formed, F = A plus B plus Cy, where A,
B, and F are expressed in BCD code.

LOGIC DIAGRAM

correction to word B. Define a temporary
variable F’ = A plus B plus Ciy plus 6. If F’
< 16, then a -6 code correction is per-
formed:F =F' -6 =Aplus BplusCy. fF’
> 186, no further code correction is neces-
sary, and F = F' = Aplus B plus Cyy plus 6.

For BCD subtraction, F = A minus B plus
Ty =Aplus B%plus C,y where Aand B are
BCD words and the superscript 9 desig-
nates nine's complement. The circuit au-
tomatically takes the nine’s complement
of word B and then adds a +6 code correc-
tion. Define a temporary variable F' = A
plus B%plus Ciy plus 6. f F' < 16,thena—6
code correction is performed: F=F' -6 =
A plus B? plus Cy. if F' > 16, no further
code correction is necessary and F=F =
A plus B’ plus Ciy plus 6. If the result is
positive, then Toyr will be low and the dif-
ference less one will be expressed in
binary at F. if the result is negative or zero,
Tour will be high and the difference will be
expressed in nine's complement atF. lf a
resultin 10’s complement is desired, force
T low , since F'% = F% + 1 (A superscript
10 denotes 10's complement).

traction holds true for the F = B minus A
plus Cyy operation as well. Just switch
the A and the B variables.

THE CARRY

Arithmetic on words larger than 4-bits can
be performed by operating two or more
100181's togsther in parallel fashion.
There are two possible arrangements: In
the ripple—carry configuration, Toyr of

one stage is connected to Ty of the next
stage. The carry-lookahead configura-
tion uses P and G in association with the
100179 (the Carry Lookahead Generator)
or other external logic. With the addition of
the 100179 chip, the carry—loockahead
method offers faster adder throughput
than the ripple—carry method. P goes iow
when a binary addition operation pro-
ducesfifteen (nine for BCD), or whenami-
nus operation produces zero. G goes low
when the binary sum of A and B is greater
than 15 (nine for BCD), or the difference
of A and B is greater than zero.

E Tin Sg S S S3 Bg Ay By Ay Bz Az B Az
v v ? 9 ¢ 0
DECODE pry s +6
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[ r 1
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FUNCTION TABLE
SELECTINPUTS FUNCTION OUTPUTS

S; |82 | S| Se Gp Ps

L L L L F = A plus B plus Cy {BCD addition) Aq Xy Ap + Xy
L L L H F = A minus B pius Cyy (BCD subtraction) A Y, An+ Yy
L L H L F = B minus A plus Cyy (BCD subtraction) A8, X, ASL + X,
L L H H F = 0 minus B plus Cy (BCD subtraction) 0 Yn

L H L L F = A plus B plus C)y (Binary addition) A, B, A, + B,
L H L H F = A minus B plus Cyy (Binary subtraction) A, B, A, + B,
L H H L F = B minus A plus Cyy (Binary subtraction) A, B, A, + B,
L H H H F = 0 minus B plus Cyy (Binary subtraction) 0 B,

H L L L Fn = A, B, + A, B, (Equivalence) A, B, A, + B,
H L L H Fn = A, B, +A, B, (Exclusive OR) A, B, A, + B,
H L H L Fn= A, +B,(OR) An B,

H L H H Fn = A, Aq 1

H H L L Fn= B, {NOT) 0 B,
H H L H Fn= By 0 B

H H H L Fn = A, By (AND) 4} A, +By
H H H H Fa=0 0 1

NOTES:

H = High voltage level
L = Low voltage level

Overscore designates one’'s complement. Superscript "8” designates nine's complement.

All operations are described by F, = G, + P, @ Cowheren=0103, P =Py + Py + P2 + P3and G = G3 + PaG; + PaPaGy + P3P2P1Go
Internal equation for carry lookahead:

CO = C;N+ 83
01 = Go + POCIN + Sg

C2= G1 + PyGo + P]PQC[N + Sg
C3 = Gg + Png + p2P1Go + P2P1POC;N+ Sg
Cy = Ga+P3Gp + P3PaGy + P3P2PGg + PaPaP1PoCiy = Cout

+6 correction for BCD operations (B + 6):

Xo=Bo

X1 =By

X2 = 81 Bz + B)Bz

X3 = 31 Bz Bg + Bng + B1Hg

+6 correction for BCD operations (B? + 6)

Yo = B®
Yy =B%
Y2 = B9B8,% + BB

Y3 = Bi® B B4® + B By? + B By?
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ABSOLUTE MAXIMUM RATINGS Vcc, = Ve = ground, Ta = 0°C to +85°C unless otherwise specified.

SYMBOL PARAMETER umMmTs UNIT
Vee Supply voitage range -7.01t0 +0.5 v
Vin Input voltage (Viy should never be more negative than Vgg) Vee to +0.5 v
lo Output source current (continuous) -55 mA
Ts Storage temperature range —65 to +150 °c
T, Maximum junction temperature +150 °c

NOTE:
Operation beyond the limits set forth in this table may impair the useful life of the device.
DC OPERATING CONDITIONS
TEST LMITs

SYMBOL PARAMETER CONDITIONS MIN. NOM. MAX. UNIT
Veer, Vegz | Circuit ground o] 0 0 v
Vee Supply voltage 48 45 -4.2 v
Vee i:p%y}(ﬁgffgg?l‘; operating with the 10K or 57 v

Vgg =~4.2V -1150
VH High level input voltage Vge = 4.5V -1165 -880 mV
Veg =—4.8V -1165
Vgg =—4.2V —1475 mvV
Vi Low level input voltage Vgg = 4.5V -1810 ~1475 mV
Veg =—4.8V 1490 mv
Ta Operating ambient temperature range 0 +25 +85 °c
NOTE:

When operating at other than the specified Ve voltages (—4.2V, -4.5V, —4.8V), the DC and AC electrical characteristics will vary slightly from their
specified values.
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DC ELECTRICAL CHARACTERISTICS Vccy = Ve = ground, Vg = 4.8V to —4.2V, Ty = 0°C to +B5°C unless otherwise

specified’ 34
TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Vee = 4.2V | -1020 -870 [ mV
Vou High level output voltage Inputs at Vimax oF Viemin Vgg =45V |-1025 | 955 | -880 | mV
Vee = 4.8V | -1035 -880 | mV
Apply Vi or Vimaxtoone | Vee = 4.2V | -1030 mV
Vout High level output threshold voltage | Outputs | input at a time. Other inputs Vee = 4.5V | -1035 mv
loaded at Vigmax of ViLmin- Vee = 4.8V | -1045 mV
with 50Q2 | APPlY Vikmin o Viemax to one | Vee = 4.2V -1595 | mV
Vour Low level output threshold voltage | to —2.0V | input at a time. Other inputs Vee = 4.5V ~-1610 | mv
$0.010V | 8t Vikmax or Viem. Vee = 4.8V 1810 | mV
Vee = 4.2V | -1810 1605 | mv
VoL Low level output voltage Inputs at Vigmax of Vicmin- Vge =—4.5V | -1810 | -1705 [ -1620 | mV
Vege =—4.8V | -1830 -1620 | mV
[ High level input current Sy, E | One input under test at Viumax. Other inputs at Vi yin. 300 HA
others 190 pA
I Low level input current One input under test at Vi yn. Other inputs at Vigyax. 0.5 pA
—lge VEeg supply current Al inputs at Viumax 130 205 300 mA

NOTES:

1. 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.

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case tesling guidelines, refer to DC Testing, Chapter 1,
Section 3.

3. 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. Test voltage values are given in the DC
operating conditions table.

4. The device can function down to Vg = -6.7V, allowing operation with either the 10K or the 10KH family. Correction factors can be used to
calculate new DC limits for the extended Vg range. For more information, see Chapters 5 and 10, Section 4.
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AC ELECTRICAL CHARACTERISTICS

Ceramic DIP Ve = Vogp = ground, Veg = 4.8V to 4.2V

LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

teLH Propagation delay 2.00 6.90 2.10 6.80 2.30 7.40 ns
tenL A, By toFyy 2.00 6.90 2.10 6.80 2.30 7.40 ns
toLH Propagation delay 1.40 4.70 1.40 4.40 1.40 4.70 ns
tenL A, B, 0P G 1.40 4.70 1.40 4.40 1.40 4.70 ns
teLH Propagation delay 200 6.50 2.00 6.50 2.10 6.80 ns
tpHL Ap, B, o Tour 200 | 650 2.00 650 | 2.10 6.80 ns
oLy Propagation delay 1.60 510 1.60 5.20 1.60 5.50 ns
P T toFy 1.60 5.10 1.60 5.20 1.60 5.50 ns
tPLH Propagation delay 1.30 3.00 1.40 3.00 1.40 3.10 ns
toL N to Cour Waveform 1 130 | 300 | 140 | 300 | 140 | 310 ns
toLH Propagation delay 1.40 8.80 1.50 8.60 1.50 9.00 ns
ten Sh toF, 1.40 8.80 1.50 8.60 1.50 9.00 ns
tPLH Propa%ation delay 1.70 7.40 2.00 580 2.00 6.50 ns
trL S, toP, G 1.70 7.40 2.00 590 2.00 6.50 ns
trLH Propa%ation delay 2.70 101 2.80 8.50 2.90 8.70 ns
teHL Sy to Coyr 2.70 10.1 2.80 8.50 290 8.70 ns
toLH Propagation delay 1.00 3.40 0.90 3.60 1.10 3.80 ns
tPHL EtoF, 1.00 3.40 0.90 3.60 1.10 3.80 ns
ik L 0.45 2.70 045 2.60 0.45 2.70 ns
tri Transition time Fr, Tour, P, & 045 | 270 | 045 | 260 | 045 | 270 | s
te Setup time, A, By to E 6.00 6.00 6.00 ns
th Hold time, E to A, B, 0.10 0.10 0.10 ns
ts Setup time, Sy to E Waveform 2 7.00 7.00 7.00 ns
th Hold time, Eto S, 0.60 0.60 0.60 ns
te Setup time, Cnto E 4.00 4.00 4.00 ns
[ Hold time, Eto Ty 0.60 0.60 0.60 ns
tulL) Pulse width Low, E Waveform 1 2.00 2.00 2.00 ns

NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vg, = Veeo = ground, Veg = -5.2V + 5%

LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. MAX. MIN. MAX. MiIN. MAX,
trLH Propagation delay 2.00 6.90 2.10 6.80 2.30 7.40 ns
tor An, Bn 1o Fy 200 | 690 | 210 | 680 | 230 | 7.40 ns
teLH Propagation delay 1.40 4.70 1.40 4.40 1.40 4,70 ns
tpuL An, B, 0P, G 1.40 4.70 1.40 4.40 1.40 4.70 ns
toLH Propagation delay 200 [ 650 | 200 [ 650 [ 210 | &.80 ns
tor An. Bn to Cour 200 | 850 | 200 | 650 | 210 | .80 ns
teLH Propagation delay 1.60 510 1.60 5.20 1.60 5.50 ns
tohL Tin toFy 1.60 510 1.60 5.20 1.60 5.50 ns
trLu Propagation delay 1.30 3.00 1.40 3.00 1.40 3.10 ns
tor Tiv to Cout Waveform 1 130 | 300 | 140 | 300 | 140 | 310 | ns
oLy Propagation delay 1.40 8.80 1.50 8.60 1.50 9.00 ns
tPHL S, toFp 140 | 880 | 150 | 880 | 150 | 9.00 ns
toiH Propagation delay 1.70 7.40 2.00 5.90 2.00 6.50 ns
[T S, toP. G 1.70 7.40 2.00 590 2.00 6.50 ns
tpLy Propa%an‘on delay 2.70 10.1 2.80 8.50 2.90 8.70 ns
torg S, 1o Cour 270 | 101 | 280 | 850 | 280 | 870 ns
LH Propagation delay 1.00 3.40 0.90 3.60 1.10 3.80 ns
tone EtwoF, 1.00 3.40 0.90 360 1.10 3.80 ns
tnim — 0.45 270 | 045 260 | 045 2.70 ns
tri Transition time Fn, Tour, . & 045 | 270 | 045 | 260 | 045 | 270 | s
ts Setup time, A, Byto E 6.00 6.00 6.00 ns
th Hold time, E o A,, B, 0.10 0.10 0.10 ns
ts Setup time, S o E Waveform 2 7.00 7.00 7.00 ns
tn Hold time, E to S, 0.60 0.60 0.60 ns
1y Setup time, Ciyto E 4.00 4.00 4.00 ns
th Hold time, Eto Tiyy 0.60 0.60 0.60 ns
twll) Pulse width Low, E Waveform 1 2.00 2.00 2.00 ns
NOTE:

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

Flat Pack and PLCC V(g = Vgep = ground, Veg = —4.8V 10 4.2V

LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Ly Propagation delay 2.00 6.70 2.10 6.60 2.30 7.20 ns
teu An, By to Fp 2.00 6.70 2.10 6.60 230 7.20 ns
trLH Propagation delay 1.40 4.50 1.40 4.20 1.40 4.50 ns
teny An, B, 0P, G 1.40 4.50 1.40 4.20 1.40 4.50 ns
toLn Propagation delay 2.00 8.30 2.00 6.30 2.10 6.60 ns
teuL An, By 10 Cout 2.00 6.30 2.00 6.30 210 6.60 ns
tpLH Propagation delay 1.60 4.90 1.60 5.00 1.60 5.30 ns
tonL Ty toFp 1.60 4.90 1.60 5.00 1.60 5.30 ns
teLn Propagation delay 1.30 2.80 1.40 2.80 1.40 2.90 ns
-y Tix to Cour Waveform 1 130 | 280 | 140 | 280 | 140 | 290 | ns
teLH Propagation delay 1.40 8.60 1.50 8.40 1.50 8.80 ns
[ S, toF, 1.40 8.60 1.50 8.40 1.50 8.80 ns
toin Propagation delay 1.70 7.20 2.00 5.70 2.00 6.30 ns
teHL S, 0P, G 1.70 7.20 2.00 570 2.00 6.30 ns
tPLH Propagation delay 2.70 9.90 2.80 8.30 2.90 8.50 ns
tPHL Sy to Cout 2.70 9.90 2.80 8.30 2.90 8.50 ns
tpLn Propagation delay 1.00 3.20 0.90 3.40 1.10 3.60 ns
tpL, EtoF, 1.00 3.20 0.90 3.40 1.10 3.60 ns
tTLH e 0.45 260 0.45 250 0.45 260 ns
i Transition time Fy, Cour, . G 045 | 260 | 045 | 250 | 045 | 260 | ns
tg Setup time, A, By to E 6.00 6.00 8.00 ns
th Hold time, Eto A, B, 0.00 0.00 0.00 ns
ts Setup time, S, to E Waveform 2 7.00 7.00 7.00 ns
th Hold time, Eto S, 0.50 0.50 0.50 ns
ts Setup time, Cyto E 4.00 4.00 4.00 ns
th Hold time, Eto Ty 0.50 0.50 0.50 ns
twll) Pulse width Low, E Waveform 1 2.00 2.00 2.00 ns

NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Flat Pack and PLCC Vg = Vggp = ground, Vg = 5.2V + 5%

LIMITS
SYMBOL PARAMETER TEST CONDITION Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
teLH Propagation delay 2.00 6.70 2.10 6.60 2.30 7.20 ns
teHL An, Bn to Fy 200 | 670 | 210 | 660 | 230 | 7.20 ns
trLn Propagation delay 1.40 4.50 1.40 4.20 1.40 4.50 ns
P An B toP. G 1.40 4.50 1.40 4.20 1.40 4.50 ns
toLn Propagation delay 2.00 6.30 2.00 6.30 2.10 6.60 ns
torL Aq, By to Cour 200 | 630 | 200 | 630 | 2.10 | 660 ns
torn Propagation delay 1.60 4.90 1.60 5.00 1.60 5.30 ns
[ TintoFy 1.60 | 4.90 1.60 5.00 1.60 5.30 ns
toty Propagation delay Wavef 1 1.30 2.80 1.40 2.80 1.40 2.90 ns
toHL Tin to Cout avetorm 130 | 280 | 140 | 280 | 140 | 290 ns
teLn Propagation delay 1.40 8.60 1.50 8.40 1.50 8.80 ns
toL S, toF 140 | 860 | 150 | 840 | 150 | B.80 ns
trin Propa%a:ion delay 1.70 7.20 2.00 5.70 2.00 6.30 ns
tenL S, 0P, G 1.70 7.20 2.00 5.70 2.00 8.30 ns
teLH Propa%ation delay 2.70 9.90 2.80 8.30 2.90 8.50 ns
toHL S to Cour 270 | 990 | 280 | 830 | 290 | 850 ns
toLH Propagation defay 1.00 3.20 0.90 3.40 1.10 3.60 ns
tonL EtoF, 1.00 3.20 0.90 3.40 1.10 3.60 ns
e P 045 2.60 045 2.50 0.45 2.60 ns
tri Transition time Fy, Tour, P, G 045 | 260 | 045 | 250 | 045 | 260 | ns
ts Setup time, A, Byto E 6.00 6.00 6.00 ns
th Hold time, E 1o A,, B, 0.00 0.00 0.00 ns
t Setup time, S, 0 E Waveform 2 7.00 7.00 7.00 ns
th Hold time Et0 S, 0.50 0.50 0.50 ns
t Setup time, Cyto E 4.00 4.00 4.00 ns
th Hold time, E to Ty 0.50 0.50 0.50 ns
tw(t) Pulse width Low, E Waveform 1 2.00 2.00 2.00 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC WAVEFORMS
+1050mV
Ap, By, TN, Spy INPUTS ><5o% X ><so%
+310mV
| \ |
i) +1050mY
E INPUT TRANSPARENT LATCHES TRANSPARENT
- $310mV
| tPL PLH | tPL
1PHL 1PHL tPHL
80% 80%
Fn P, G, Tout OUTPUTS 50% 50%
20% 20%
e = |- THL

Waveform 1. Propagation Delay and Transition Times

+1050mV
An, Bp, Ty, Spy INPUTS Xso% 50%

+310mY
&" s |

+1050mV
E OUTPUT

+310mV

Waveform 2. Setup and Hold Times
NOTE:

All power and signal voitages shifted up 2.0V for AC bench test purposes.
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