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BCD to 7-Segment
Decoder-Drivers

RCA CD2500E series 7-Segment Decoder-Drivers are
monolithic MSI integrated circuits which decode BCD
(8-4-2-1 code) inputs to 7-line outputs representing a de-
cimal number from 0 to 9 on T-segment incandescent dis-
play devices.

RCA CD2500E and CD250 1E are 30 mA per-output-line
devices designed for use with incandescent display de-
vices such as the RCA DR2000 and DR2010. The
CD2500E, in addition to the outputs for the 7-segment

Monolithic Silicon

30mA and 80mA/Segment
DECODER-DRIVERS
For Use With
Low-Voltage Digital
Display Devices,

et
display device, has a decimal point output; the CD2501E
also has a special-feature, a terminal to provide for rip- lamps’ and Ielays
ple blanking output and intensity control input. The rip-
ple blanking output blanks out all non-significant zeroes
in the numerical display. The ripple blanking output ter-
minal is also available for use as an intensity control
input from an external variable pulse-width control source,
as shown in Fig. 7.

RCA CD2502E, and CD2503E are 80 mA-per-line ver- DPg - Decimal Point Output Voo f g o b ¢ 4 e
sions of the CD2500E and CD2501E, respectively, and DP| - Decimal Point Input e snen3n2 e nene
are designed for use with high-current lamps and relays.

RCA CD2500E series devices arc supplied in 16-lead 0Py must be supplied from an
dual in-line plastic packages which can be used over the extemal source

operating temperature range of 0°C to + 75°C. a?mzsmﬁ:ygnggg?gzj un:t—
ion necessary {o energize the
decimal point filament in the (I, Uz Ts Us Us Us Uz Ue
disptay device. 8 C Li OP, Oy D A OND
2255 - 4177
Fig. 1-CD2500E and CD2502E (with decimal point}
FEATURES:
@ High current sinking capability Vee t ¢ e b o 4 s
for direct display driving s O's O 2 e N oene
@ Intensity control provision
@ BCD inputs are compotible with commerciolly avail-
able DTL & TTL devices RB( = Ripple-Blanking Output
o Lamp test provision & Intensity Control Input
® 5V power supply RB; - Ripple-Blanking input
@ Clamp diodes on all inputs
@ Lomp supply up to +8 voits —ETTElz I.l;l's nLaj: 'l;l: l;ls 1;17 Gl;lg
@ Ripple blonking capebility szcsaiseat
o Decimal point output
O 4 tion ( ic blanking of display Fig. 2-CD2501E and CD2503E (with ripple blonking
device when BCD input > 9) and intensity control provision)
11-73
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File No. 392 CD2500E-—-CD2503E
ABSOLUTE MAXIMUM RATINGS at 25° C unless otherwise specified:
Power Supply Voltage:
Continuous (0°C t0 +76%°C) v v e eveveee =050 +55V
Pulsed (duration 1 second) v s e e s s eeees ~05t0 +8V
Input Voltage . . . . . .« c e st tnceveesse. =050 +55V
Output Voltage (open collector transistor) , . —0.5t0 +8V
Operating Temperature Range ... .. ....- 0°Cto +75°C
Storage Temperature RANe. . « «« « + + + +.~ 65°C to + 150°C
Lead Temperature (During Soldering):
At distance 1/16 % 1/32 inch (1.59 * 0.79mm)
from case for 10 seconds max. . ............. +265°C
ELECTRICAL CHARACTERISTICS ot Ambient Temperature (T ) indicated
MEASUREMENT TEST 0°c +25°C +75°C
CHARACTERISTICS |SYMBOL UNITS
CTe $ TERMINALS CONDITIONS MIN, | MAX.] MIN. | TYP, [ MAX. JMIN, | MAX.
1,2,56,&7 Input high threshold voitage | 2.0 - 2.0 - - 2.0 - v
1nput High Voltage v Vg =475V, iy =0
5 [[] TRV N - - - - v
(Logic 1) 3 Ground all other inputs 24 24 24
t Low Volt \ — Joss | - [ - [oes | - [oss
Input Low Voltage ViL 12,5687 input low threshold voltage 85 v
{Logic 0) 3 - 0.45 - - 0.45 - 0.45
1,2,5.6,&7 - |-16 - -1.0{-16 - 1-16
CD2501E
Vec =525V | - |-100] - - toof - |-10| mA
; { CD2503E ¢
CD2500E
- |-104] - - |-104] - |-104
Input Forward { CD2502E v v o 104 o
Curent e 1.2.5.687 F =045 ~ [ - [ = J-1a] - |-1at
CD2501E | VF =0
3 {cmmE Teminal3 |Veg=azsv| = [-30| = | - [-90] - [-90{ ma
onty
CO02500E
500 - ]-9%4 - - |-94 - {—94
CD2502E
Input Reverse Vee =5.25V| VR =45V - wof - | - 0] - 60
Current "in L25,6&7 Terminal 3 HA
gounded Vg =24V - 40 - - 40 - 40
9 thru 15 C02500E v, 4,75V
(7] =4,
cozsolE || ce - N - |o40] - [o030|o0as0| - | os0
and4of CD2500E |‘'oL =30M
cp2501€ | Vee = 5:25: g = 3.2mA - | oas} - |o030]045 | - |0.45
Output Low Voltage | VoL CD2503E | Vo =4.75,1g =2.82mA | — [045) - | 030|045 - |o04s5] V
9 theu 15 Cozs028 | - 475V
CD2503E | Cc—_so. A -|[w] - Joe| 10| - | 10
adaof  cD2seze |'OLT%OM
9 thru 15— Alf types v sv
CD2500E | "CC = 80 | - Jso| - | - 180 -
Output High Voltage Von and 4 of { CD2502E | 'OW = 200 uA v
4-CD2501E, CDZS03E [Vog =4.75V, lgy=-2e0ua) 24 | - j 24 [ - | - [ 24| -
Input Capacitance Cin 1,2,56,&7 Voo =5.0V - - - 3 5 - - oF
CD2501E | v, =50V
Power Supply cc =50 - - - 48 - - -
Cutrent Drain 1 CD2503E | Segment Output Currents =0)
ce, mA
(Terminal 16) v €o2500€ Terminal 3 Grounded - - - 50 - - -
CD2502€
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CD2500E—CD2503E File No. 392

Vee
(WAl S K%
©,

N
i
a 1 !
h
[ 1
[ [
Iy 1
i |
[ 1
[ 1
i v
i I 1 -
J 1 |
@) 1 + —
1
[ ! —
| ! 1
T
' | -
) |
1 1
| |
| T
| ! = |
! == ;
t
: '
| {
| ; = |
! :
| 1 3
i } o |
{ ' -
; ! ]
: ' =
) t
' i |
o :
- PN NoS PIN No 4 | 1
CD2500€ DEC.PT  DECPT | [ ——
AND CD2302E INPUY ouTPUT 4 il il
CD250IE RIP BUNK  RIP BUNK
AND CD2503E INPUT OUTPUT &
INTENSITY
weuY
® FOR CO2500E AND CD2S02E TYPES ONLY
A FOR CD2SOIE AND CD2303E TYPES ONLY
® 2 @ 19 0 ® 19

Fig. 3-Logic diagram BECODED DUTPUTS

92CL-15740RY

vee

For Terminals 9 through
15 ond Terminol 4 of
CD2500E ond CD2502E
only

9255- 4170

For Terminal 4 of CD2501E and CD2503E.

Tronsistor Q is *"tumed on" when BCD code equals 0 ond = ==
Terminal 5 is ot *°0 Level'’ (Grounded). Whan BCD code is 9255 - 4169
between 0 and 9, tronsistor Q@ is ""open’’. Diode A and trons.

istor are **apen’® when BCD code is > 9.

Fig. 5-Equivalent input circuit for terminals 1, 2,
Fig. 4 - Equivalent output circuits 5687
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File No. 392 CD2500E—CD2503E

Fig. 6 -Digital display device segment designation
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TRUTH TABLE
INPUT OUTPUT TUBE
0 = Low Level 1 = High Level 0 = Filament Lit 1= Filament QUT DISPLAY

0 4 14 A L/T DP RBy a b [ 4 L3 ! g} or, |RB,

OOOOOOOOO@@@@@®@@@@O@

- - - - 11 - - - - - - - -fo]-
- - - - 1 0 - - - - - - - 111]-
— - - - 0 x - - - - - - - Hda0]-
X = Don't care (0 ot 1 entry has no effect) DP| = Decimal Point Input

L/T = Lamp test OP,, = Decimal Point Output

RBI = Ripple Blanking input
RB, = Ripple Blanking Output
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CD2500E—CD2503E

FR.
WHOLE NUMBER DECIMAL ACTION
MOST SIGNIFICANT

GIT

LEAST SIGNIFICANT
B+ DIGT

| 1

File No. 392

7- sseneur 7—SEGMENT 7-SEGMENT EGMEh 7= SEGMENT 7—SEGMENT 7T—SEGMENT
SPLAY DISPLAY DISPLAY { DISPLAY DEVICE DISPLAY DISPLAY DISPLAY
BEvicE DEVICE DEVICE \ WITH DECIMAL P/ DEVICE DEVICE DEVICE
I -Tro Tr}’
v, v v eret v v v
‘cc cc cc e ce cc
t i RSN 1 4 t
gabcde foobcde gobcde fgabcae tTgabcde gobcde
CcD2501E €250 CD250IE c2501E 02501 CD250IE
= ' LS by S
8 8%oa cSE80a 8cS880a z_q)E? A E’_C_m:s oA pcS880a
Py L h L I L B L RS
TEST = = = = = =
LAMPS] — -
4 = ;
= L] . . L] L] .
2 |22 23| |20 2} |22 23 [20 2! |22 23 |20 2| |22 23| |20 2| |22 23| [2° 2 22 23| |2
INTENSITY CONTROL ( VARIABLE BCO INPUTS
PUL'SE ~WIDTH=CONTROL  SOURCE ) s20M- 873N

* Suppression of the non-: sugmflcanl Zeioes (at both exnemes
of the display) is plish g the RBl |
of the devices associated with the most sngnmcant digit of the
whole part of the number displayed and the least significant digit
of the fractional portion of that number.

@ Resistor pull-up output T2L, DTL, or RTL inverter.

Fig. 7 - Typical ripple blanking and intensity control application diagram using RCA CD2501E
and display devices DR2000 or equivalents (See Table A)

B+

TABLE A
o o e o E CHARACTERISTICS
RCA DR 2010 OR EQUIV TYPE D'sPLAY
Vee 1 Required Driving Current =
DR2000 1 24 + 2mA per segment
[ 9 a b ¢ d e .
€D 2500F DR2010 | 0.6" Letter height
8 ¢ L/T OPg DR D A x I—
TEPSUYS’:nTh?PS ATL
[’
TO DECIMAL-
L POINT -INPUT
- CONTROL
SOURCE
2 22 23 20
BCD-INPUTS
s2cs-1578)

Fig. 8- Typical decimal point feature application
diagram using RCA CD2500E and RCA display
device DR2010 (or equivalent)
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