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BINARY-TO-BCD
NUMBER CONVERTER

MC4001L,P*
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Vaq —Pin 16
GND = Pin 8

TRUTH TABLE (POSITIVE LOGIC)
INPUT ouTPUT

Binary to BCD  BCD toi Binary
Dc BA 765 4 3210
0000 0000 0000
000 1 0001 0001
0010 00 10 00 10
00 1 00 1 00 1 1
0100 0100 0100
010 1 1000 010 1
0110 100 1 0110
0111 1010 0111
1000 1011 010 1
100 1 1100 0110
1010 1000 0111
1011 1001 1000
1100 1110 100 1
110 1 1111 0010
1110 1011 0010
1111 0100 0000

"NAND" GATE EQUIVALENT
OF BCD-TO-BINARY CONVERTER

16-pin dual in-line ceramic package (Case 620).
16-pin dual in-line plastic package (Case 612).

MC4300/MC4000 series

The MC4001 is derived from the XC170/171 128-Bit Read Only
Memory. It serves as a basic building block in Binary-to-BCD and BCD-
to-Binary converters. Conversion of any length binary or BCD word can
be accomplished by interconnecting MC4001 packages. The MC4001
also contains a full adder and subtractor.

Features:
Address times < 45 ns
Outputs sink 16 mA
Output capacitance < 7.0 pF @ 1.5 V

ENABLE INPUT TRUTH TABLE (POSITIVE LOGIC)

E E Q7 Q6 Q5 Q4 Q3 Q2 QI QO
0 0 1 1 1 1 1 1 1

0 1 1 1 1 1 1 1 1 1

1 0 1 1 1 1 1 1 1 1

1 1

FUNCTION ENABLED

“NAND" GATE EQUIVALENT OF BINARY-TO-BCD CONVERTER



MC4001L,P

FAMILY

MC4000
MC400
MC2000
MC3000
MC7400
MC830

(continued)

MC4001
INPUT
LOADING
FACTOR

1.0

MAXIMUM RATINGS

Supply Voltage

INPUT and OUTPUT LOADING FACTORS
with respectto MTTL and MDTL families

MC4001
OUTPUT
LOADING
FACTOR

5
5
5

6
10
11

Rating

Supply Operating Voltage Range

Input Voltage

Power Dissipation (Package Limitation)

Derate above TA=25°C

Operating Temperature Range

Storage Temperature Range

Note: Differences in MC4000 series loading factors result from
differences in specifications for each family.

** Applies only when input is being driven by MDTL gate with 2 k ohm
pullup resistor. Logic "1" state drive limitations of gates with 6 k
ohm pullup resistors reduce drive capability to fan-out of 3.

ELECTRICAL CHARACTERISTICS (TA =0 to +75°C)

Characteristic

Address Input Forward Current

(VA =0, VCc = 5.0 Vdc)

Enable Input Forward Current
(VE =0, VCc =5.0 Vdc)

Address Input Leakage Current
(VA =55 Vdc, VCc = 5.0 Vdc)

Enable Input Leakage Current

(VE = 5.5 Vdc, VCc =5-0 Vdc)

Logical “0” Output Voltage
(lg 1 = 16 mAdc, VIL = 0.9 Vdc, VIH = 2.0 Vdc, VCc =4.75 Vdc)

Logical “1” Output Voltage
(VIL = 0.9 Vdc, VIH = 2.0 Vdc, Igh =-0.5 mAdc, VCc = 4.75 Vdc)
Power Supply Drain Current

(Memory Enabled, V cc = 5-25 Vdc)
(Memory Disabled, V cc = 5-25 Vdc)

SWITCHING TIMES (Vcc = 5.0 Vdc, TA = +25°C)

Positive Input Address to Positive Output

Negative Input Address to Negative Output

Positive Input Address or Enable to Negative Output

Negative Input Address or Enable to Positive Output

Symbol Value Unit
VCC -0.5 to +7.0 Vdc
vCce 4.75 to 5.25 Vdc
Vin -0.5 to+5.5 Vdc
PD 625 mw
5.0 mwW/°C
ta 0to +75 °C
Tsty -55 to+125 °Cc
Symbol Min Max Unit
It mAdc
16
if mAdc
1.6
Ir nAdc
100
IR jaAde
100
VO L Vdc
- 0.45
VOH Vdc
- 25
IPD mAdc
93
55
*A+Q+ . 45 ns
tA-Q- - 45 ns
- tA+Q- or
lat =10 mA . 45 ns
driving tE+Q-
30 pF *A-Q+ or

tE-Q+ 45 ns



MC4001L,P (continued)

TYPICAL APPLICATIONS
FIGURE 1 —BINARY-TO-BCD CONVERSION FIGURE 2 - BCD-TO-BINARY CONVERSION

BCD BITS

BINARY BITS

BCD BCD BCD DIGIT 1
DIGIT 3 DIGIT 2

EQUIVALENT CONVERSION ALGORITHM

1. Examine three most significant bits.
If sum ~ 5, add 3.
2. Shift left 1 bit.

3. Examine each BCD decade. If sum ~ 5,
add 3. EQUIVALENT CONVERSION ALGORITHM

4. Shift left 1 bit. 1. Shift BCD number right 1 bit. Examine

5. Is least significant bit in least significant each 4-bit decade. If ~8, subtract 3.
BCD position: If "no", loop to item 3. 2. Shift right and examine until n-4 levels
of examination are completed.

BINARY

If "yes", conversion is finished.
Delay time = 225 ns max (n equals total number of bits in BCD
input code.)

FIGURE 3 - 4-BIT BINARY ADDER OUTPUT CONVERTED TO BCD

N4 N3 N2 NT NO

BCD

TENS BCD UNITS



MC4001 L,P (continued)

FIGURE 4 -

BLOCK DIAGRAM

006000600
Q7 Qo

Data Output

H

Many functions can be designed from the
XC170/171 Read Only Memory. The MC4001
BCD-to-Binary/Binary-to-BCD converter is
made from the XC171, which has 2.0 k ohm
pullup resistors on the outputs. Through use
of a computer-designed metal mask, the truth
table shown on the first page of this data
sheet is programmed into the Memory by
etching out metal links from the device metal-
ization where a logic''!" level must be stored.
Logic "0"s are stored where links are not
removed.

Links removed if logic “1" state desired.



