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MM54C915/MM74C915 7-Segment-to-BCD Converter

General Description

The MMB54C915/MM74C915 is 8 monolithic comple-
mentary MOS (CMOS) integrated circuit, constructed
with N and P-channel enhancement-mode transistors.
This circuit accepts 7-segment information and converts
it into BCD information. The true state of the Segment
inputs can be selected by use of the Invert/Non-invert

The Minus output goes to a logical 1" whenever a
minus code is detected and is useful s a microprocessor
interrupt. The BCD outputs are in a flow-though
condition when Latch Enable {LE) is at a logical “0%,
and latched when LE is at a logical “1". The inputs will
not clamp 'signals to the positive supply, allowingsimpie

MM74C915

.control pin. A logical “0” on the invert/Non-invert level transiation from MOSto TTL.
control pin selects active high true decoding at the
Segment inputs. A logical “1’’ on the Invert/Non-invert
control pin selects active low true decoding a the Features
Segment inputs. in addition to 4 TTL compatible BCD V15V
?;‘t:uﬁ; aE\ Error output and Minus ougpumu- . Hwiidegh nszizhi’m'am'geunity 045V -Ztyp)
. The Error_ output goes to an active "1™ a .49 Vee (tyP.
non-standard 7-segment code appears at the Segment TTL compatible fan out 1TTL load
inpu;s. 1119“?12) outputs are fmw ‘I?hTRIa-I?TATti" Selectable active true inputs
condition an emor is . This allows the
TRI-STATE out,
user to program hn own errar code by tying the BCD OR::‘, | t;u puts
outputs to Vge or Ground via high value resistors n-chip e
{(~ 600k). The BCD outputs may_also be forced into Error output
TRI-STATE by a logical "1™ on output enable {OE). Minus output
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Voltags:at Any Output -0.3V to Vei + 0.3V

Voltage at. Any lhput ~0.3V to 18V

Operating Temperature Ranp f
MMB4C915 ~55°C to +126°C
MM74C018 ‘—40°C 10 KOE™C -

: %—ﬁfem +180°C

storaorumaun m

Packegs Dissipation 6500 mW
Opersting VC Renge 4.0V to 15V
Maximum Voo 18V

Lead Temperature, (ﬁddom‘m. 10 seconds)’ 300°C

oC Mlell Characteristios minmax iimits spply across temperatire unm onteés otterwise noted.

svmeot | - PARAMETER ‘CONDITIONS MmN | TV MAX UNITS
VIN(T) Logicat “1" input Voltage Voo = 8V " 38 v
S ’ vee = 10V 8. n v
vVee™= 18V 128 v
VIN(O) Logical 0" input Voitage vce =5V 1.5 v
veo=iov 2 - v
R vee = 18V 25 v
TTRE Logieal 1" Input Cusrent Viy = 18V ‘ .0.005 1 MA
HNIO) Logicsl “0” input Current ViN= OV -1 -0.005 uA
VOuT{1) Logicel “1"” Qutput Voltage Idl -'IO;AnA }
: . vee = v 45 v
. vee = 10V 8 v
Vg = 15V 135 v
VouT(0) { Logicsl “0" Output Voitage o= 10pA
vee = 5V 05 v
vVee = 10V ' 1 v
vee = 15V 15 . v
icc Supply Current Vee™ 5V 0.25 1 mA
S _Vee = 10V 0.75 25 mA
vee = 18V 1.00 3 © mA
CMOS/FTL INTERFACE
VIN{1) Logical 17 Input Vottage ‘ ‘
MMS54C216 .vVee= 4.6v Vee-t.? v
MM74C015 VCC ™ 4.78V - Vee1? v
VIN@O) | Logical “0” input Voitage '
MMB4CO1S Vee = 45V 08 v
MM74C015 VGC = 4.75V 0.8 v
VouT(y Logical “1” Output Voltage. fo = ~360 uA
MMB4CO16 vVee = 4.5V 24 v
. MM74C915 Ve = 4.7V 24 v
VouTw) | Logicel “0* Output Voitage 10 = 1.6 mA ;
, MMBACS16 Vee = 4.8V 0.4 v
MM74C915 NCC* 4.75V 04 v
OUTPUT DRIVE (Short Circuit Current)
ISOURCE | Output Source Cugrent Ta =28°C, Vo =0V,
P-Channal (Note 2) '
; vee =5V -1.78 L33 mA
) Vec = 10V - -18 mA
Vec = 18V -18 -~28 mA
ISINK ©° |- Output Sink Current Ta = 28°C, Vo= VcC .
N-Channel {Note 2)
Vee = 8V $ 8 mA
Vee = 1oV 20 . 3% mA
vee = 18 4 50 mA
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Mot iy

,‘i‘ r o . A
svusm. mlmtn R ’ CONDITIONS . MIN TYP MAX UNITS
tpd0. tpdt | Propagation Delay Fimeto 1 cu=s0pr .
Logicsl “D" ar » Logicat 1 Veg =5V 500 1000 ns
.. Vee = oV - 300 600 ns
f :VCC =16V -. L 1 300 600 ns
10H. t1H Propagation Bcky{hmc From Ry = 10k, Cy_= 10 pF S
Logical “0" or Logical “1" Ve =BV 110 -200 ns
into High impedance State Vee = 10V 75_ 130 ng
vee = 18V 60 110 "
tHO, tH1 Propagation Delay Time From Ry = 10k, C_ = 50 pF
High Impegdance State to a Ve =5V 180 250 ns
Logical 0" or Logical ~1". ‘Vc(': =10V 80 140 ns
. ‘Vee= 16v! 70 125 ns
% Input Data Sat-Up Time CL =50 pF
Ved =5V ! 50O 1000 ns
Y veg=10v 300 | 600 ns
iVee ™ 158V, "300 600 ns
N input Data Hold Time C¢ = 50 pF )
Ve 8V -150 0 ns
Voo = 10V -100. 0 ns
Voo~ 18V -i00 0 ns
Cin Input Capacitance Any Input, {Note 3) 5 15 pF
CouT TRI-STATE Output Capaci- Any Qutput, {Note 3) 10 pF
tance X

Nets 1: “Absolute Meimum Ratings” nmmmmmmmdmmmmum Emiptfot “Operating
Tompersture Range” they sre not ‘meent to imply-that the devices should be operstad st thess iimits. The table of “Electrical Cheracisristics”
provides conditions for actuel device operation.

Nets 2: These specifications apply to transient operstion. lthmmrmmymmmmuuwnmmmmm

operation,

Note 3: Capecitance is gusrentesd by periodic testing.

Truth Table

CHARACTER | BCD OUTPUTS NON-BCD
ATSEGMENT [DJC | B | A OUTPUTS
INPUTS " | 23] 22 { 27 | 20 [ERROR | MINUS
0 lojolo]o 0 0
| ojo]lojn 0 ()
{ | olo}jo}n 0 0
e ojo]J1]o0] o 0
3 olo}1]n 0 o
Y ol1]lo}o 0 ()
) ol1]o} 0 0
B ol1l1]o 0o 0
b o|l1{1]o () 0
1 o111 () 0
B 1{ofofo 0 0
9 1{o}ofn () 0
9 1]o]o]n 0 0
BEEERE 0. 0
- x| x| x| x 1 1
Aliotherinput | X | X | x | x 1 0
combinations | X | x | x | x 1 ()
X = represents TRI-STATE condition
MM74C915
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Typical Applications

Multiplex 7-Segment to Straight BCD
- SEG 8C0
51 PART SEGMENT INFORMATION > NPuTs  ouTeuts |[STRAIGHT BCD >
W/MULTIPLEXED . MMBé '
7-SEGMENT Co15 MiNUS
INFORMATION 10Fw LATCH | p—
ROIGITLINES O muLtiLexer 1 enasie e ERROR
11
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SELECT TUrReIss
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