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SN54S484A, SN74S484A, BCD-TO-BINARY CONVERTERS
SN54S485A, SN74S485A BINARY-TO-BCD CONVERTERS

® Significant Savings in Package Count SNE4S484A. SN54S485A . . . J PACKAGE
Compared with SN54184, SN54185A, SN54S484A, SN54S485A . . . J OR N PACKAGE
SN74184, or SN74185A (Over Half in {TOP VIEW)
Many Applications) el vee
® Three-State Outputs p[z
INPUTS cs INPUTS
description B[4
— . Alls 2
These monolithic converters are derived from the v1 e 1 } ENABLES
TBP28L22 factory-programmed read-only vz v8
memories. Both of these converters comprehend OUTPUTS va[ls Y7
that the least-significant bits (LSB) of the binary va o OUTPUTS
and BCD are logically equal, and in each case, onp o vs
the LSB bypasses the converter as shown in the
typical applications. This means that a nine-bit
converter is produced in each case. The devices
are cascadable to N bits.
The three-state outputs offer the convenience
of open-collector outputs with the speed of
totem-pole outputs: they can be bus-connected
to other similar outputs yet they retain the fast
rise-time characteristic of totem-pole outputs. A
high logic level at either enable (G) input causes
the outputs to be in high-impedance state.
In many applications these converters can, by
including 3 more bits than the SN54184/
SN74184 or SN54185A/SN74185A, reduce
power consumption significantly and package
count by mare than half as shown in the tables
below. 5
logic symbols
SN54S484A SN54S485A §
SN745484A SN74S485A <
=, 19 &BCD BIN BIN/BCD o
G1 ——I = _115) &
G2 16) e EN E; 6! EN
(51
AB 4 ZJ/S:& 28 vHE- v1 >318Va 4
b (7 (5)
c B2 8 a8V Y2 T | (6,
| s v-&-v3 R 2eV [y
@ aVp 1657—“Lv4 c (3) s 4“V‘WY2
LT TR e L
AL 20 648V 3 Y6 E 9 32 10« YV W Y4
g A 1g 12837 8 Y7 F —5—1—“8) 64 20a -(-11—) Y5
g A 160 256 7 v8 G p 128 40aV [Lo- Y6
w40 256 80a V f— Y7
1600 v 12 ve
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SN545484A, SN545485A, SN74S484A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

SN54S484A/SN74S484A vs SN54184/SN74184

MAXIMUM TYPICAL
DECADES PACKAGE SUPPLY ACCESS TIME
COUNT CURRENT @Tp = 25°C
(A) ins}
‘S484A ‘184 ‘S484A ‘184 ‘S484A ‘184
3 3 6 0.41 0.59 17 135
4 5 1" 0.72 1.09 180 189
5 8 18 1.18 1.78 270 270
6 12 27 1.7 2.67 342 351
7 186 38 2.37 3.76 405 405
8 21 49 3.14 4.85 495 485
9 27 62 4.02 6.14 567 540
SN54S485A/SN74S485A vs SN54185A/SN74185A
MAXIMUM TYPICAL
BINARY PACKAGE SUPPLY ACCESS TIME
BITS COUNT CURRENT @ Ta = 25°C
{A} {ns)
‘S485A ‘185A ‘485A ‘185A ‘S485A ‘185A
8 2 3 0.25 0.30 72 81
16 8 16 1.12 1.58 252 216
24 19 40 2.67 3.96 459 351
32 33 74 4.78 5.45 612 486
=
>
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SN545484A, SN54S485A, SN74S484A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

SN54S485A, SN74S485A
BINARY-TO-BCD CONVERTER

SN54S484A, SN74S484A
BCD-TO-BINARY CONVERTER

FUNCTION TABLE

FUNCTION TABLE

QUTPUTS

Y6 Y5 Y4 ¥Y3 Y2 Y1

Y7

Y8

2

4

160 80 40 20 10 B8

H
H

INPUTS

H

4 2

16

256 128 64 32

LT

H
H

thru

OUTPUTS
Y7 Y6 Y5 Y4 Y3 Y2 Y1

Y8
256

2

4

128 64 32 16 8

invaliid 8CD code
{All outputs are high}

L

4

INPUTS

2

4

160 80 40 20 10 8

irretevant

X =

low level

L=

H = high level

Tl SNVY

BCD INPUT

LSD

MSD fm——
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<« —- N ol
8

| y— [x] .
5@ 3 >
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2" 3
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33— 8 e
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SN54S484A, SN54S485A, SN74S484A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Supply voltage, Voo (see Note 1) .. ... ... 7V
Input voltage . . . .. . .. e 5.5V
Off-state oUtPUL VOItAE . . . . . . . . . e 5.5V
Operating free-air temperature range: SN54S484A, SN54S485A . . ... ... ... .. -55°C to 125°C
SN74S484A, SN74S48B5A . . .. .. ... ... .. .. 0°C to 70°C
Storage temperature range . . . . . . . .. i e —65°C to 150°C
recommended operating conditions
SN545° SN74S’
MIN_ NOM mAx | min_nom max | N
Supply voltage, Vo¢ 4.5 5 5.5 | 4.75 5 5.25 v
High-level output current, igy -2 -6.5 mA
Low-level autput current, o 16 16 mA
Operating free-air temperature -55 125 (o] 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
PARAMETER TEST CONDITIONS T MIN TYP¥ MAX UNIT

VIH High-level input voltage 2 \"
Vi Low-level input voltage 0.8 \
V(K Input clamp voltage Vee = MIN, I} = —18 mA -1.2 \

. Vyyv = MIN, VIH = 2V, ViL =08V,

A" High- I . .

OH igh-level output voltage loh = MAX 24 3.1 A"

v = MIN, ViH =2V, ViL =08V
VoL Low-level output voltage IOCLC= MAX H i 0.5 \4

Off-state output current,

| A\ = MAX, A =2V, Vo =24V 50

0zH high-level voltage applied cc H o uA

\ Off-state output current, v = MAX Vig = 2V Vo = 05V 50 A

O0ZL  |ow-tevel voltage applied cc = ’ H = ’ o= #

” fnput current at maximum Vec = MAX, Vi = 5.5V , mA

input voltage

hH High-level input current Vee = MAX, V=27V 25 uA

he Low-level input current Veeo = MAX, V| =086V -0.25 mA

los _ Short-circuit output current’ Vee = MAX, - 30 - 100 mA

Icc Supply current Vee = MAX, See Note 2 75 100 mA

switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted}
PARAMETER TEST SN54S° SN74S° UNIT
CONDITIONS MIN TYP? MAX | MiIN TYPF MAX

ta(A)  Access time from adfjress CL = 30 pF.See Note 3 45 75 45 70 ns

tais) Access time from chip select 20 40 20 35 ns

tpxz Output disable time CL = 5 pF, See Note 3 15 35 15 30 ns

TFor conditions shown as MIN or MAX, use the appropriate vah‘.ue specified under recommended operating condtions.

$ Al typical values are at Vo = 5V, Ta = 25°.

$Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
NOTES: 1. Voitage values are with respect to network ground terminal.

2. With outputs open and enable (G) inputs grounded, IgC is measured first by selecting a word that contains the maximum

number of high-level outputs, then by selecting a word that contains the maximum number of low-ievel inputs.
3. Load circuits and voltage waveforms are shown in Section 1.
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SN54S484A, SN54S485A, SN74S484A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Vce —_——
SWka g - Vee
3 nom 2 130 2 NOM
b r— ——-

INPUT ——1

QUTPUT

[
T &- —— -
TYPICAL APPLICATION DATA
PACKAGES REQUIRED PACKAGES REQUIRED
Vs vs
DECADES OF CONVERSION BINARY BITS OF CONVERSION
80 80
70 | 70t
60 60 -
50 50 |
&2 @ »
] Qa
g 40 § a0 - E
Q 3] <
< SN54184/SN74184 < SN54185A/SN74185A
& & o
30 30 r
20 20 L
|
!
10+ 10+
L SN54S484A/SN74S484A SN54S485A/SN74S485A
0 iR W SR S 0 " n L R
o 1 2 3 4 5 6 7 8 9 0 4 8 12 16 20 24 28 32
DECADES BINARY BITS
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SN54S484A, SN74S484A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S484A, SN745484A

5-42

8 4 2
8421 8421000
00008 4 2 KKKKOQOQ
0004 L 1
= 0842
20 08421 ,
20 23
1 gras #ﬁ %;I:b[ AN
L * 640 3
> 64 25| 23 221 T T
z 64 25 1 23 I 21
29 | 27 2 20
28 26 2131211 ] 29 27
214 210 28 “ 26
2-DECADE- 3-DECADE- 4-DECADE-
BCD-TO-BINARY _BCD-TO-BINARY BCD-TO-BINARY
CONVERTER CONVERTER CONVERTER
84 21
00004842
0000000
8421 KKKKKKK
0 00084 2 = .
KKKKKEKHK E_I_l_l_J_LleK eesz
842 g 42
= R 1000 1 882
K 1 2K Kgoo
0842 L1 llllaaaz
200 T?TT | * 64l 200 000
= ! l l 1
L * 6.4K ] 20 losaz 5.4K ] 20 08421
TTTTITTITITITI Il [T I T I TTTJITTTILli]]
40 Bl Iz I 7] 640 2
L] !
64 25 |423 22‘ [ 2048 | |[ 64 25 | 23| 21
£ SN TTITL » 2 =
2.048K 210| 28 | 26 2.048K 210| 28l 26
® oz L1 2 27
216 | 214 | 212 - * 65536K 215[ 213 | 211
215 213 211 214 212
219|217
218 216
5-DECADE- 6-DECADE-BCD-TO-BINARY
BCD-TO-BINARY CONVERTER
CONVERTER
*SN54184A/SN74184A can be used.
K =103, M = 106
i
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SN54S484A, SN74S484A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S8484A, SN74S484A

223|221 218 | 217
222 220 218 216

7-DECADE-BCD-TO-BINARY

CONVERTER
8 421
0 000D B4 2
MMMMMMM 8 4 2
000
-LT_LJ_LLJ_L.LJTOOO
2M MK KKI1
08 42
200K Rk
- ll113842
[ *6am I | § T ]k k k k
TT T TTT [ IIIT [ 1[,8%4: 5
[ sa0 1 C K Jk 090
o i it
64K
Ll H‘LETTFTJF T wdilN 2
2.048M X 21
o e T L b
C 2048k i 640 H [ | o
l 5T)
{ 54

B-DECADE-BCD-TO-BINARY
CONVERTER

*SN54184A/SN741B4A can be used.
K =103, M = 108
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SN54S484A, SN545485A, SN74S484A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S5484A, SN74S484A

9-DECADE-BCD-TO-BINARY
CONVERTER

*SN54184A/SN74184A can be used.
TYPICAL APPLICATION DATA
X
>
=
7]

SN54S485A, SN74S485A

24 | 22 | 20
4218421
000
6-BIT-BINARY-TO-BCD 7-BIT-BINARY-TO-BCD 8-BIT-BINARY-TO-BCD
CONVERTER CONVERTER CONVERTER

*SN54185A/SN74185A can be used.
K =103, M = 106
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SN54S485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

210 28 26
28 | 27
* 64 24 22 20
25 23| 21
L] 421
[ 20 0
5 SEE
[V ]
= 201 o
2184
KKDOO
00

9-BIT-BINARY-TO-BCD 10-BIT-BINARY-TO-BCD 11-8IT-BINARY-TO-BCD
CONVERTER CONVERTER CONVERTER

212 210 28 26
22 20

211) 29 27
" 64 2
25 l 21
LI |11

1
| Y 1A 2 1
]

1

—a
»N
w

1

|
i
0

*SNS4185A/SN74185A can be used.
K =103, M= 106

4
K KKOOCO
000
12-BIT-BINARY-TO-BCD 13-BIT-BINARY-TO-BCD 5
CONVERTER CONVERTER
[72]
[+ =
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SN54S485A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

i
N
©
N
~
[l

[ 620 1| 2 ] R
> HIT ¥
2 [ * 6.4K
£ ° >
} 200 4 2
0000
= 0 =
184
KO0OOO .S
000
1842 421842
0 KKK 000 KKK
K K K K
14-BIT-BINARY-TO-BCD 15-BIT-BINARY-TQ-BCD
CONVERTER CONVERTER
216 214 212
215 213 21 2151213 |21
= 29 27
2048 10 | 28 l 26
L | l | L 24 22 20
[ * 20.48K ][ 64 Jo5 1 23| 21
640 2
T I 1717 | [ITTITTITI
[ * 6.4K [ 0 ‘|2‘ a 1
I ; I'T
200 18 42
£ g 000
2K KO0 O g
rve [ [ ] 000
* 20K 1 842
0 KKK
1842K
000 0D
0 KK K
K

16-BIT-BINARY-TO-BCD
CONVERTER

17-BIT-BINARY-TO-BCD
CONVERTER

*SN54185A/SN74185A can be used.
K =103, M = 108
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SN54S485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

218 216
217

217 215 213 21

216 | 214 | 212 =

= 29
2048 510 I

L1111 1111

214 212

[ *20.48K ] 64 |
[TT
[ 640 ]
£ TTTTTITT
C 6.4K 111 2
; [
200 1
1]
X AR
K
T[T 11 TTT] 000
I— T A
0 KKK
21842 K
000DO
00 KKK
K K

18-BIT-BINARY-TO—BCD

19-BIT-BINARY-TO-BCD

CONVERTER CONVERTER
219 217
218 | 216
= 214 212
¥ 65.536K 215 | 213 | 211
29 27
2048 210 I 28 l 26
£ TLEl L] 2 22
[ 20.48K I 64 Jo5 | 23 | 21
L I T TTYTTTTIT 1111
= [ * 2048k ]i1 640 ] 2
1 TTT1 [ TT
6.4K 1 20 1842
£ 11 ..I 1842
{ 64K 1iLC 200]|1|]8°°°
184 2
e T b
L D0 O

20-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used.
K =103, M = 108
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SN545485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S5485A, SN74S5485A

219 217
220 | 218 | 216
L 214 212
*_ 65536K 215|213 [ 211
29 27
2048 1o| 28 | 26
L1 L1 E {1 20 22 5
L 20.48K 1L 64

21-BIT-BINARY-TO-BCD CONVERTER

221 719 217
20 | 218

22-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used
K =103, M =106

*i’
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SN545485A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

222 220 218 216

214 212

65.536K 215 | 213 | 211
29 27
2048 210 | 28 | 26

23-BIT-BINARY-TO-BCD-CONVERTER

223 221

220 218 216

* 2.097152M
215 213 M

Izmlzn
| {1

65536K

L 210 28 26

[+ 655.36K 11 2048 ] | 29 I 27 l

TITITITTTI T L1 ] {25 23 2
0.4 64

24 |22 | 20

24-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used.
K =103, M = 108
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SN545485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

224 222

223| 221
< 2.097152M 219 | 217
215 213 211
65.536K Lghl 212
‘E== | ] | {210 28- 26

] 655.36K ] 2048

diaidl
TTTTITTITTTITTITT [ f] 125 23
0.4 111i 64 ]| 24

25-BIT-BINARY-TO-BCD CONVERTER

226 224 222
2251 223 221
220 218 3216

2.097152M
215 213 211

65.536K 24| 212

- e Ll e
emaslnassspendusuypmad VANEE
' AT T L
e . ;
> 1
= |
w

64
1 T T I T ETTITTITITTTT I
[ 0K ] 2K 184 2
< TTTTTITI TITTTT*3%%
[ * 64M ] K 1842 000
0 KKK
200K 1842 K
] 0000
= 0 KK K
oM 1842 g
e+ [ [} Meao
[ M —  J1 842 kK«
O MMM
1842
000 0
oMM M
M

26-BIT-BINARY-TO-BCD CONVERTER
*SN54185A/SN74185A can be used

K =103, M = 106
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SN54S485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN745485A

225 223 P21
|324 222
220 218 216

¥ 2.097152M 218} 217
215 213 211
65.536K I214 212
_=1,_l ] I 210 28 26

1 655.36K ][ 2048 — ] 20| 27

27-BIT-BINARY-TO-BCD CONVERTER

227 225 223 221 *74185A CAN BE USED

215 213 211

|214212|
[TT 1 llzmzs 26
2048 29 | 27
I[[l][|||2523 21
I 65536M ] |[ 20.48K ] 64 ]24|22|20
I TTTITETI T TTT I 11 »
T T T T T T T =
I 2.048M C 6.4K ] 20 184 21 <
B TTTT TTTTTITT I TTIITTITToO o
[ 3z048m 62K il 00 _Ji18a42
JITITITTTTTToooo
640K 2K 184209
Y N iKDOO
I am — ]I 20K ]1 84 2 oo
TTTTo KKK
200K 18a2K
0000
P h}IBAZ?(KKK
00aQ
e w2 R
Yisas™
006000
00 MMM
M M

28-BIT-BINARY-TO-BCD CONVERTER
*SN54185A:SN74185A can be used
K 103 M 108

{i’
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SN54S485A, SN745485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S5485A

228 226

225 223 21

220 218 216
2.097152M 219 | 217
L | | 215 213 21
[ 20.97152M ] |1 65.536K ] l 214 212
[TT I TTITI] T I T4 ] 11 20 28 26
[ 655.36K ] il 2048 29 | 27
| | 125 23 21

[ * 65.536M

<] TTTT] LI IT1]1
L 6.5536M ) [ 20.48K BRI 64 ]| 24| 22| 20
< [ 11 il [l I IzomKI Ill 1 [T I L

6.4K
-='-_rﬁ]_ ENEEESTEEENNEEEREEERY
20.48M 64K 200 8
111 Tl TS ¢
[ 640K 111 K |1ggg
1 [TTI[ITT L TTTITTTT 05
{ 4M ] ZUKIIIHOKKK
* 64M 200K gg;gK
M 1842°KKKK
L1 Moo0
¥ 20M ;a&fn K K K
iz1842M
000000
000MMM
MMM

29-BIT-BINARY-TO-BCD CONVERTER

*“SN54185A/SN74185A can be used.

K = 103, M = 106
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SN54S485A, SN74S485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN745485A

229 27
228 | 226

= 225 223 221

* 67.108864M 224 | 222
220 218 216
2.097152M 219 | 217
L 215 213 211
20.97152M 65.636K 214 } 212
i | |20 28 26
+209.7152M 655.36K 2048 29 | 27
I 25 23 21
[ 6.5536M ] ([ 20.48K 64 24 | 22| 20
T I ITTT1] I ] I 1
[ 65536M 11 204.8K ] 640 2

6.4M 20K 1842
I aKKK
*_64M 200K 1842
0000
TTTTokuk
w mooo X
< 11 [TTITTTT "6o0o0
201 :)En:aﬁn K K K
L TTI]1 TTT] M
1842
000 C
1 0 MMM
B M

30-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used.
K = 103, M = 106
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SN54S485A, SN748485A
BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

230 228 226
29

225 223 221

215 213 M
214} 212

= [ 1 [ ] [ T]
K
£ 210 28 26
¥ 209.7152M 2048 29 | 27

25 23 21
6.5636M I‘LLLEasx [ 54 2] 221 20
< 1 [Tl L1t LITH T llllllll
[ 65.536M [ 204 8K [ 640 1L 2
TIT 1T T 111 Illllllg
2.048M [ 6.4K 111 20 11
%—r] Illll [T TTT] - TTI7T°®
0.48M
LIt ?IIjL 2%°°
[ <2048 | |{ 640K 2K 1842
TITTA T T T T [T I TTTITTI1I"883%
L 6.4M J1L 20K ];gf(i
£ 11 [TIT7TI11 lll[rillK
64M ]| 200K Ioggg
|||lon<r<|(
2M &330"
- 20M 1842 ?(?(?(
LT TTT] A

31-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used.
5 K = 103, M = 106
=
7]

{ip
TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265

5-54

This Material Copyrighted By Its Respective Manufacturer

284



SN545485A, SN745485A

BCD-TO-BINARY AND BINARY-TO-BCD CONVERTERS -

TYPICAL APPLICATION DATA
SN54S485A, SN74S485A

231 229 227 *74185A CAN BE USED

230 | 2281 326
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32-BIT-BINARY-TO-BCD CONVERTER

*SN54185A/SN74185A can be used.

K = 103, M = 106
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