TYPES SN54184, SN54185A, SN74184, SN74185A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS
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These monolithic converters are derived from the Y7 [:7 10:] A
custom MS| 256-bit read-only memories SN5488 and GND EB QD v8

SN7488. Emitter connections are made to provide
direct read-out of converted codes at outputs Y8
through Y1 as shown in the function tables. These
converters demanstrate the versatility of a read-only
memory in that an unlimited number of reference
tables or conversion tables may be built into a system

TABLE |
SN54184, SN74184
PACKAGE COUNT AND DELAY TIMES
FOR BCD-TO-BINARY CONVERSION

TTL DEVICES Q%

_ . N . INPUT PACKAGES | TOTAL DELAY TIMES (ns}
using economical, customized read-only memories. (DECADES) | REQUIRED ~F MAX
Both of these converters comprehend that the least 3 2 ) 56 20
significant bits (LSB) of the binary and BCD codes ) 6 140 200
are logically equal, and in each case the LSB bypasses a 1 196 280
the converter as illustrated in the typical applications. A id 280 200
This means that a 6-bit converter is produced in each

’ J 6 28 364 520
case. Both devices are cascadable to N bits.
An overriding enable input is provided on each converter which, when taken high, inhibits the function, causing all
outputs to go high. For this reason, and to minimize power consumption, unused outputs Y7 and Y8 of the "185A
and all “don't care” conditions of the '184 are programmed high. The outputs are of the open-collector type.
The SN54184 and SN54185A are characterized for operation over the full military temperature range of ~55°C to
125°C; the SN74184 and SN74185A are characterized for operation from 0°Cto 70°C.

SN54184 and SN74184 BCD-to-binary converters
The 6-bit BCD-to-binary function of the SN54184 tn addition to BCD-to-binary conversion, the
and SN74184 is analogous to the algorithm: SN54184 and SN74184 are programmed to generate
BCD 9's complement or BCD 10’s compiement.

a. Shift BCD number right one bit and examine Again, in each case, one bit of the complement code
each decade. Subtract three from each 4-bit is logically equal to one of the BCD bits; therefore,
decade containing a binary value greater than these complements can be produced on three lines.
seven. As outputs Y6, Y7, and Y8 are not required in the

b. Shift right, examine, and correct after each BCD-to-binary conversion, they are utilized to
shift until the least significant decade contains provide these complement codes as specified in the
a number smaller than eight and all other con- function table {following page, right) when the de-
verted decades contain zeros. vices are connected as shown above the function

table.
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TYPES SN54184, SN74184
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

SR

SN54184 and SN74184 BCD-to-binary converters (continued)

6-BIT CONVERTER

MSD LSD
B A D c B A

E D C B A
SN54184 OR SN74184
vs5 Y4 Y3 Y2 VY1

Y

\25 29 23 2 21 0,

v
6-BIT BINARY OUTPUT

FUNCTION TABLE
BCD-TO-BINARY
CONVERTER

I

BCD 9'S BCD 10°S
COMPLEMENT CONVERTER COMPLEMENT CONVERTER
BCD BCD

D € B A sv'p ¢ 8 A}
E D C B8 A E D C 8 A
SN54184 OR SN74184 SN54184 OR SN74184

Y8 ¥7 Y6 Y8 Y7 Y6

BCD

WORDS

INPUTS
(See Note A}

OUTPUTS
{See Note B)

cC B

Y5 Y4 Y3

Y2

<
-

0-1

L

L

S30IA3A 111 gy

3-732

23
4-5
6-7
89
10-11
1213
1415
1617
18-19
20-1
22-23
24-25
26-27
28-29
3031
3233
34.35
36-37
38-32
ANY

IIIIIITIIIICFCECreCrr|re e r{m
. ITTXITII|rr-crrlZT T TIICCCS - C|O
rrrerlzer--rCfrMlT TN CC
rIIecr|rIIcCcrlcrIICCcrIICC
FIrIrirTCc Il ICmICImTICTCD
[l i ol o o N o ol i  ll I o o o o ol | o i ol ol 121

rfrrxzxzr~lrF e~~~ CcecCie e rCr
Ircr- - IIXXIIIIITTICCFCICMCEC
Ilrcr- - I T ICCCE S IXIICCC
IrITrr-rIjr~~-IXIIjFC-CIIXIC|CrITICC
I|ITrITr-IfrIr-rIcCc(fT-IC-ICICIC

x
x
x
x
x
I

H = high level, L = low level, X = irrelevant
NOTES: A. Input conditions other than those shown produce
highs at outputs Y1 through Y5,
8. Outputs Y6, Y7, and Y8 are not used for BCD-to-
binary conversion. !
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\Np Nc N Na,

BCD 9°S COMPLEMENT

\Tb Tc T8 Ta,

BCD 10°S COMPLEMENT

FUNCTION TABLE
BCD 9'SOR BCD 10'S
COMPLEMENT CONVERTER

sep INPUTS OUTPUTS
WORD (See Note C} \ (See Note D)
E! o c 8 A|[Glve v7 ve
0 L L L L LfL|fH t H
1 L L L L HlL|H L L
2 L L L H L{L|{L H H
3 L L L HH|L[L H L
4 L L H it L|L|L H H
5 L L H L H{L|[L # ¢
6 L L H H L|{L|L t H
7 L L HHH[L[L L L
8 L H L b L{t|L t H
9 L H L L H{L|L L L
0 H L L L LfiL|L L L
1 H L L L H{L{H L L
2 H L L H L|ILjH L L
3 H L L H HIL|L H H
a H L H L LjitjL H H
5 H L H L H|L[L B L
5 HoLomoH Llcfe v
7 H L H H H|L[L L H
8 H H L L L|L|L L H
9 H o H L L H|lL|lL v oL
ANY [ x X X X X|H|H H H

H = high level, L = low lavel, X = irrelevant
NOTES: C. Input conditions other than those shown produce
highs at outputs Y6, Y7, and Y8.
D. Outputs Y1 through Y5 are not usad for BCD 9°s or
BCD 10’s complement conversion.
tWhen these devices are used as compiement convertars, input E is
used as a mode control. With this input low, the BCD 9%
complement is generated; when it is high, the BCD 10’s compie-
ment is generated.
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TYPES SN54185A, SN74185A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

SN54185A and SN74185A binary-to-BCD converters

The

function performed by these 6-bit binary-to-BCD

converters is anatogous to the algorithm:

a. Examine the three most significant bits. If
the sum is greater than four, add three and
shift left one bit.

b. Examine each BCD decade. If the sum is
greater than four, add three and shift left
one bit.

c. Repeat step b until the least-significant
binary bit is in the least-significant BCD

6-8IT CONVERTER
6-BIT BINARY INPUT

A\
—
E D C B A
SN74185A
Y5 Y4 ¥3 v2 Y1

\B A, D c ,

location.
MSD LSD
6-BIT BCO OUTPUT
TABLE I}
SN54185A, SN74185A FUNCTION TABLE
PACKAGE COUNT AND DELAY TIMES BINARY [ s':::;f e QUTPUTS
BI LE
FOR BINARY-TO-BCD CONVERSION WORDS EDCGB & s Y8 ¥7 Y6 Y5 Y4 Y3 Y2 Y1
INPUT PACKAGES TOTAL DELAY TIME (ns} 0-1 |L L L L t ¥ M H L L L L L L
(BITS) REQUIRED TYP MAX 2.3 |L L L L H L H HL L LLLH
2106 1 25 20 a5 [t L oL oW oL L H H L L L L HL
6.7 |L L oo H| L H H L L LL HH
Tor8 R 50 80 89 L L H L L| L HHLLLHLL
9 4 75 120 1011 L WL oH| U MM L LHLLULL
10 6 100 160 1213 (L L H H L L H H L L HLLH
1" 7 125 200 1415 [t L H O H H| L W H L L H L H L
12 8 125 200 w7 L H L oL L L HHLLHMHLTEHDIEH
13 9 156 240 1B-19 (L H L L H| L H H L L HHLL
0.2 |C B L H L L HHLHLLLL
14 12 175 280 2.2t H L HH|] L |HHLHLLLH
15 14 175 280 2.5 L H A L L L H H L HLLULHL
16 16 200 320 26-27|L H H L H| H HLHLLHEH
17 19 205 360 28.29 (L H H H L L HWHLHLHLL
3031 L B H M K| L H H L H H L L L
18 e 225 360 32334 L L Lot L H H L HHLLH
19 24 250 400 .35 |H L L L H L H H L HHLHL
20 27 275 440 3637 |H L L H L L H H L HHL HH
3839 [H L LW oH| L H HLHHHL L
40-41 |H L H L L L W HHLLLLL
P ——— T - S —— i =) | 4243 |H L H L H L H H H L L L L H
R 2 #* ¥ eRR-2-575217 44.45 |H L H B L L H H HL L L HL
JB} :H— jj '# #r 886-3-5753170 46 47 |H L H W H L H HHLLLHH
o el » s 2 = G\
JE 4§ 77 HLF-(1iff) 86-21-54151736 S T .
50 61 [H H L L H| L H H H L HL L L
JP: 4% ) WL T (5 91) 86-755-83298787 5253 W H L M Li L |H A HLHLLH
54.55 [H H L H H{ L H HHLHLHL
Http://www. 100y. com. tw 86-57 |H H R L Li L H HH L H L H
58-59 [H H H L H L H H H L H H L L
60-81 |[H H H H L L H H HH L L L L
62.63 |H H H H H| L H H HH L L LH
ALL X X X %X X| H |H W H H HHHH
H = high level, L = low level, X = irralevant
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}

Supply voltage, Ve lseeNote 1) . . . . . . . . oL L L L L L L e e e e 7V
Inputvoltage . . . . . . . . . . . . . . .. ... .. ... ... ... ... ... 88V
Operating free-air temperature range: SN54184, SN54186A . . . . . . . . . . . . . . . -55°Ct0125°C

SN74184,SN74185A . . . . . . . .. .. ... ... 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . . . . . . v e e e e . ... ... —65°Cto150°C

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

SN541B4, SN54185A [SN74184, SN74185A! UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 45 8 55 | 4.75 5 525 \4
Low-level output current, I 12 12| mA
Operating free-air temperature, T —55 125 0 70| °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYPI max|uwniT
ViH High-level input vaitage 2 v
ViL Lowlevel input voltage 08| Vv
Vi Input clamp voltage Ve = MIN, Iy =—12mA —15| V
1 High-level ¢ t Vec=MIN. - Vig=2V. 100 wA
igh-level output curren
OH P VIL=08YV, Vou=55V .
Vpe = MIN, ViH=2V,
Vor Low-level output voitage <& 1 04| Vv
ViL=08v, loL=12mA
3 Iy Input current at maximum input voltage Vee = MAX, V=55V 11 mA
Ij4  High-level input current Ve = MAX, V=24V 40( uA
ljg  Low-level input current Vee = MAX, V=04V —-1| mA
-y [} Supply current, all outputs hi 50
= cCH Supply tputs high Vee = MAX mA
r- IccL Supply current, all programmed outputs low 62 99
U tFor conditions shown as MIN or MAX, use the appropriate value specitied under re operating conditions for the applicable type.
m tan typical valuas sre at Voo =5V, Tp = 25°C.
s switching characteristics, Vec =5V, Ta = 25°C
sn) PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
(’) tpLH Propagation delay time, low-to-high-level output from enable G Cy = 30pF, 19 30 ns
tpHL Propagation delay time, high-to-low-level output from enable G Rpy=300¢, 22 35 ns
tpLH Propagation delay time, low-to-high-level output from binary select R 2 =600 %, 27 . 4 ns
tpy Propagation delay time, high-to-tow-level output from binary select See Figure 1 and Note 2 23 40 ns
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TYPES SN54184, SN54185A, SN74184, SN74185A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

schematics of inputs and outputs

EQUIVALENT OF

ALL INPUTS

Ve -
6 kS
NOM

INPUT -

TYPICAL OF
ALL OUTPUTS

QUTPUT

PARAMETER MEASUREMENT INFORMATION

vee

RL1 %300 2
30 pF
FROM DUTPUT ]
UNDER TEST 1
CL
R 226000

B 45 5 # # 886-3-5753170
JB: U ) LT (i) 86-21-54151736
JUk 457 ) L (5 H) 86-755-83298787
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Cy includes probe and jig capacitance.

LOAD CIRCUIT
FIGURE 1

NOTE 2:

See General Information Section for load circuits and voitage waveforms.
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TYPES SN54184, SN74184
BCD-TO-BINARY CONVERTERS

TYPICAL APPLICATION DATA

54—

FIGURE 2--BCD-TO-BINARY CONVERTER

FOR TWO BCD DECADES

MSD—most significant decade
LSD—least significant decade
Each ractangle represents an SN54184 or SN74184

B 4% H M # 886-3-5753170
o5 7 B (i) 86-21-54151736
A% H) WL T (51 86-755-83298787
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SN54184, SN74184

8CD
A
r =\
MSD LSD
" SN W u—
[ 11]]
E DCB A
Y5 Y4 ¥3 Y2 v1
[ 11
E D CB A E D CBH A

Y5 Y4 Y3 Y2 Y1 Y5 ¥4 ¥3 Y2 Y1

IR

b5 b4 b3 b2 bl b0,

—
BINARY

FIGURE 3—BCD-TO-BINARY CONVERTER
FOR THREE BCD DECADES
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TYPES SN54184, SN74184
BCD-TO-BINARY CONVERTERS

TYPICAL APPLICATION DATA
SN54184, SN74184

BCO

Ve

MSD LSD

D5 C5 B5 A5 D4 C4 B4 A4 D3 C3 B3 A3 D2 C2 B2 AZ D1 C1 81 A1 D0 CO B0 A0

E DCB A

YS ¥4 Y3 Y2 YI

LA

D CB A E DC

E B A

Y5 Y4 Y3 Y2 ¥t Y5 ¥4 ¥3 Y2 Y1

I | |

E D CB A E DC
Y5 Y4 Y3 ¥2 Y1

[ ] ]

OPEN B A

Y5 Y4 Y3 Y2 ¥1

| l

E
Y5 Y4 Y3 Y2 Y1

D C B A

E DCB A

Y5 Y4 Y3 Y2 Y1

E DCBA

Y& ¥4 ¥3 Y2 Y1

i I

I |

| [ |

[

E DC B8 A

Y5 Y4 Y3 Y2 Y1

E D C 8 A

Y5 Y4 Y3 Y2 Y1

E D C B A

Y5 ¥4 ¥3a Y2 Y1

E DCB A

Y5 Y4 ¥3 Y2 V1

[ ]

1 |

|

OPEN EDCGB A

Y5 Y4 Y3 Y2 Y1

E D C B8 A
Y5 Y4 Y3 Y2 Y1

EDCBA
Y5 Y4 Y3 Y2 Y1

[ 1 |

1

E DCB A

Y5 Y4 ¥3 Y2 Y1

E D CB A

Y5 Y4 Y3 Y2 Y1

E DC&8 A

Y5 Y4 Y3 Y2 Y1

] T

I 1

E D CB A

Y5 Y4 Y3 Y2 Y1

E D CB A

¥5 Y4 ¥3 Y2 Y1

E D CB A

Y5 Y4 Y3 Y2 Y1

NEEREEENE

EDCBA

OREN YS Y4 Y3 Y2 Y1 Y5 Y4 V3 ¥2 Y1

] 1

E DCB A

D C B A

TTL DEVICES ¥

Y5 Y4 ¥3 Y2 Y1 Y5 Y4 Y3 Y2 Vi

I | ]

NC E DCB A

Y5 Y4 Y3 ¥2 Y1

B 45 h M # 886-3-5753170

JH: 4% 77 WL (i) 86-21-54151736
JUk 457 7 HL (5 H) 86-755-83298787

= EDCBA
Y5 Y4'¥Y3 Y2 Y1 Http://www. 100y. com. tw
MSD—most significant decade [ ‘
LSD-leest significant decade Y lms l RAR IR h*z l b*ol blﬂ l b‘G l &4 l 1}2 l b‘()
OPE
Each rectangle rapresents and SN54184 or SN74184. b1 b17 b15 b13 b1 b9 b7 b5 b3 bt
V
BINARY
FIGURE 4—BCD-TO-BINARY CONVERTER FOR SIX BCO DECADES
I TExas &) 3.737
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TYPES SN54185A, SN74185A
BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA

SN54185A, SN74185A
BINARY BINARY
-\
B6 B4 B3 B2 B1 BO s BI7 T 85 B4 B3 Bz 81 B0
EDCB A E D C B A
Y6 Y5 Y4 Y3 Y2 Y1 Y6 Y5 Y4 Y3 Y2 Y1
IJRRE! s
MSD LSD Y5 v4a_ Y3 _v2 Y1
BCD E b ¢ B Affp c 8 A
FIGURE 5-6-BIT BINARY-TO-BCD vé Y5 v4 v3 v2 vilya_v¥3 v2 vi
IHEREERREEN

W mso LSD
A
B'”RRV BCD
/7 56 85 84 83 B2 81 B FIGURE 7-9-8IT BINARY-TO-BCD
| l l l l CONVERTER
EDCB A
Y6 Y5 v4 v[a vlz v1 BINARY
3 T D C B A ‘B11 B10 B9 B8 B7 B85 B5 B4 BI B2 B \
Y5 Y4 Y3 Y2 V1 [
E D C B8 A
- = f[epbcoe a Y6 Y5 Y4 Y3 ¥2 Vi
= Y5 Y4 ¥3 v2 V1 L T 1
-~ E D ¢ B A
(v l l l l vV ¥s va Y3 v2 i
m v v v [ I 1 [ 1
S | Mso Lso E o ¢ 8 Alfe b ¢ & A
(nz aco v6_vs va v3 v2 vilys va vi v2 w1
(7] FIGURE 6~8-BIT BINARY-TO-BCD El [l) ‘l: L L El :I> —
CONVERTER
vs va vi v2 vi|lvs ve vi v2 vi
L1 | ]
E D c 8 A|l[p ¢ B8 A
B 4% 71 # #} 886-3-5753170 v6 _v5 v4_v3 v2 vi|lve v3 v2 vi
WE45 7 ML (1) 86-21-54151736 I N N AN A | |

\. 7 \ / o
JUE 45 ) HL (5 41) 86-755-83298787 —V— v —V V7

\ Mso LSD

Http://www. 100y. com. tw A

FIGURE 8—12-BIT BINARY-TO-BCD
CONVERTER (SEE NOTE B)
MSD—Most significant decade
LSD—Least significant decade
NOTES: A. Each rectangle represents an SN54185A or an SN74185A,,
B. All unused E inputs are grounded,

3-738 Texas Q’
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TYPES SN54185A, SN74185A
BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA

SN54185A, SN74185A
BINARY
o/
‘g15 814 B13 B12 B11 B10 B9 B8 86 85 B4 B3 82 B1 B0

Juk 45 7 L (i) 86-21-54151736
JiE 4% 7 WL T (551 86-755-83298787

Http://www. 100y. com. tw

B?7
L1 1|
E D c B A
vE_Y5_va Y3 ¥2 V1 B 4% &1 # # 886-3-5753170
: ] A

vée v5 va ¥3 v2 vijlys va4 v3 v2 Vi

[ | 1 [ ] 1

E D Cc B8 Al lE D C B A

vs va v3 vz vilys _va v3 vz vi

vé Y5 va v3 v2 vi|y5_v4a y3 vz Yi][¥5 Y4 Y3 v2 Y1

E 2] Cc 8 AlfE D c 8 A E D < 8 A
v5 va ¥3 v2 vijlys va v3 v2 YIj|ys Y4 Y3 VY2 Y1

'R

BCD

FIGURE 9-16 BIT BINARY-TO-BCD
CONVERTER (SEE NOTE B)
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S o
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TTL DEVICES H

MSD-—most significant decade

LSD —least significant decade

NOTES: A. Each rectangle represents an SN54185A or SN74185A.
B. Al unused E inputs are grounded.
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