MOTOROLA

MC14561B

9’s COMPLEMENTER

The MC145618B 9's complementer is a companion to the
MC 145608 NBCD adder to allow BCD subtraction. A BCD number
(8-4-2-1 codel is applied to the inputs (A1 = 20, A2 = 21, A3 = 22,
A4 = 23} 1f the complement control (Comp) is low, the BCD number

signal to be used. If the complement input is high and the disable
input low, the 9's complement of the number is displayed at the
outputs. The zero contro] {Z), when high, forces the outputs low
regardless of the state of the other inputs.

When the MC14561B is used to perform BCD subtraction in con:
junction with the MC14560B NBCD adder, the complement contro}
becomes an add/subtract control.

® All Inputs Buffered ST
& Supply Voltage Range = 3.0 Vdc to 18 Vdc

Schottky TTL Load Over the Rated Temperature Range

appears at the outputs unmodified. The complement disable [Comp]
allows the complement control to be gated, or an inverted control .

® Capable of Driving Two Low-Power TTL Loads or On_e Low-Power

MAXIMUM RATINGS* (voltages Referenced to Vgg)

L SUFFIX
i CERAMIC
CASE 632 -

P SUFFIX
PLASTIC,
CASE 646

D SUFFIX
SOIC
CASE 751A

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic T

Symbol Parameter Vatue Unit
VoD OC Supply Voltage -0.510 +18.0 A
Vin. Vout | Input or Output Voltage (DC or Transiént) -0.5t0Vpp +0.5 Vv
lin. lout |Input or Output Current (DC or Transient), per Pin 10 mA

Pp Power Disslpation, per Packaget 500 mwW
Tstg |Storage Temperature ~65to + 150 °C
TL Lead Temperature (8-Second Soldering) 260 °C

*Maximum Ratings are those values beyond which damage to the device may occur. _
tTemperature Derating: Plastic P and D/DW" Packages; - 7.0 mW/°C From 65°C To 125°C
Ceramic “L” Packages: - 12 mWrC From 100°C To 125°C

MC14XXXBD SOIC ™
Ta = -55°to 125°C for all packages.
PIN ASSIGNMENT
\
1 A1 Vop = 4
2} A2 F1Eo 13
3 A3 F2f— 12
402 A4 Fap4a 1
5§ ] Comp F4afFD 10
e Comp = 2zf49
7 T3 Vgsg NCF38

NC = No Connection

TRUTH TABLE

Z | Comp|Comp| F1 F2 F3 F4 Mode

o 4] 0

Q 0 1 Al A2 A3 Ad Straight-through
0 1 1

0 1 0 A1 | a2 | A2A3 + £2A3 | A2A3A4 | Complement

1 X X [+] o [+] 0 Zero

X = Don’t Care,

This device contains protection circuitry to
guard against damage due to high static
voltages or electric fields. However, precau-
tions must be taken to avoid applications of
any voltage higher than maximum rated
voltages to this high-impedance circuit. For
proper operation, Vi and Vgut should be
constrained to the range Vgg =< (Vin ot
Vout) = VpD-

Unused inputs must aiways be tied to an ap-
propriate logic voltage level (e.g., either Vgg
or Vpp). Unused outputs must be left open.




MC14561B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

ch teristi Symbol Vpp -55°C 25°C 125°C Unit
aracteristic mbo = i
' o 4 Vde Min Max Min Typ # Max Min Max
Qutput Voltage "0" Level 5.0 — 0.05 — 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 — 0.05 — 0 0.05 — 005 | Vvdc
15 —--| 0.05 — o} 0.05 — 0.05
“1" Level 5.0 4.95 — 495 5.0 — 4.95 —
Vin = 0or Vpp : . VOH 10 | 995 — 9.95 10 — -1 995 | — | vde
o 15 | 1495 [ — 14.95 15 — | 1495 | —
Input Voltage "0" Level
(Vo = 4.5 0r 0,5 Vde) v 5.0 —_ 1.5 - 2.25 1.5 — 1.5 Ve
(Vo = 9.0 or 1.0 Vde} Ik 10 | — 3.0 — 450 | 30 | — | 30
(Vo = 13.5 0or 1.5 Vdc) 15 —_ 4.0 —_ 6.75 4.0 _— 4.0
1" Level
(Vo =05 0r 4.5.Vde) ~ . 5.0 3.5 — 3.5 275 _ 3.5 —
(VO = 1.00r 9.0 Vdc) " . “ VM 10 | 70 — 7.0 5.50 — |70 | — | Ve
(VO = 1.5 or 13.5 Vdc) 15 11 — 11 8.25 - 11 —_
Output Drive Current
(VOH = 2.5 Vdc) Source 5.0 -3.0 — -24 -4.2 _ -1.7 —
(VOH = 4.6 Vdc) loH 5.0 -0.64 — -0.51 -0.88 —_ ~-0.36 — mAdc
(VOH = 9.5 Vdo) 10 -16 | — -13 | -225 — -09 | —
(VOH = 13.5 Vdc) 15 ~4.2 — -3.4 -8.8 — | ~24 ] —
(VoL = 0.4 vdc) Sink 5.0 0.64 — 0.51 0.88 — 0.36 —_
{VoL = 0.5 Vdc) loL 10 16 — 13 225 - 09 — | mAde
(VoL = 1.5 Vdo) 15 42 - 3.4 8.8 — 2.4 -
Input Current N lin 15 — *+0.1 — | *0.00001] 20.1 — +1.0 | pAde
Input Capacitance T Cin —_ — — — 50 7.5 - — pF
(VinA= 0 . i}
Quiescent Current Ibp 5.0 _ 5.0 — 0.005 50 —_ 180 | nAde
(Per Package) 10 — 10 — 0.010 10 — 300
e 16 —_ 20 — 0.015 20 — 600
Total Supply Current**t IT 5.0 IT = (1.5 pAkHZ) F ¢+ Ipp wrAdc
(Dynamic plus Quiescent, 10 IT = (3.0 pAKHZ) f + Ipp
Per Package) ] B 15 IT = {4.5 uAkH2) f + Ipp
(CL = 50 pF on all outputs, ali
buffers switching) .

#Data labelled “Typ” Is not io be used for design purposes but is

intended as an indication of the IC's potential performance,

“The formulas given are for the. typical characteristics only at 25°C.

1To calculate. total supply current at loads other than 50 pF:

IT{Cy) = I7(50 pF) + (Cp — 50) Vfk

where: IT s in A {per package), Cp_in pF, V =
fin kHz is input frequency, and k = 0.004.

(VDD — Vsgs) in volts,
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MC14561B

SWITCHING CHARACTERISTICS* (Cp =50pF,Ta ™ 25°C)
~  Characteristic T ] symbol Vpp Min Typ # Max Unit )
Output Rise and Fall Time i tTLH. ns
tTLH: tTHL = (1.5 ns/pF) Cp + 25 ns THL 5.0 - 100 200
trids tTHL = (0.75 ns/pF) Cy, + 125 ns 10 - 50 100
tTLH, tTHL = (0.55 ns/pF) Cp + 9.5 ns 15 - 40 80
Prapagation Delay Time ) T tPLH, ns -
tpLH, tPHL = (1.7 ns/pF} C1_+315 ns tPHL 5.0 - 400 1000
tpLH, tpHL = (0.66 ns/pF) €| + 127 ns 10 - 160 400
tpLH, tPHL * (0.5 ns/pF) C| +95 ns 15 ] 120 300
*The formulas given are for the typléil-clharact—;ﬁstics only at 25°C. = : T TR = = h = - -

#Data labelled “Typ" is not to be used for design

purposes but is

intended as an indication of the 1C's potential parfermance.

FIGURE 1 — SWITCHING TIME WAVEFORMS
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MC14561B
LOGIC DIAGRAM
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MC14561B

TYPICAL APPLICATIONS

One MC145608 and one MC 145618 permit a BCD digit
to be added to or subtracted from a second digit, such as
in the typical configurations in Figures 2 and 3. A second
MC 1456 1B permits either digit to be added to or subtract-
ed from the other, or either word to appear unmodified

at the output.

FIGURE 2 — PARALLEL ADD/SUBTRACT CIRCUIT (10's COMPLEMENT)

Ada;Subtract .
MC145618
Al F1
MC145608
ad ] A2
A3 F2 Cin 81
{ — A4 Al
Comp F3 A2 $2
—dwm | L——Tu
Zero — z Fa Al s2
I | B1
{ f————B2 _ S4
B1 83
Cout
MC14561B
— At F1
—_———— A2 MC 145608
A0
— A3 F2 Cin S1
{ — A ‘ a1
Comp F3—| Az S2
L——q&mp A3
= zZ  ra a4 83
r B1
— B2 sS4
B1G a3
TRUTH TABLE 8s Cou
Zero | Add/Subtract Result
[+] o S plus A
[} 1 B minus A
1 x 8|

X = Don’t Care
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MC14561B

FIGURE 3 ~ SERIAL ADD/SUBTRACT CIRCUIT

Resuit

Type D
Flip.Flop
[»} Q
Add/Subtract — - -
A Register
MC145618
At
F1 MC145608
A2
100's 10's 1's A3 F2 Cin (-3 ) —
Ad Al
Comp F3 A2 $2—
—— Somp ~ lﬁ A3
z F4 A4 S3P—
Clock - _ l Bt
N r_-— —~ [:F] S4 —o
100's 10's 1's 83
—{Ba Cout
B Ragister
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