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TC5002BP, TC5022BP BCD TO 7-SEGMENT DECODER/DRIVER

TC5002BP and TC5022BP are decoders to convert BCD
code input to the driving signal for 7-segment
display element and equipped with NPN tramsistors as
the output buffers enabling direct driving of common
cathode type LED.
When BI input is set at "H" level, all the segment
outputs are turned "OFF" (not illumination) regardless
of other inputs. 16
RBI input is to turn the output "OFF" and RBO input 3
is to generate "H" level output only for "0" code
input and these are used for leading zerc suppress DIP 16 (3D.64—D)
when connected in cascade.
ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VDD Vgs-0.5~Vggt+20 v
Input Voltage VIN Vgg-0.5~Vpp+0.5 v 4 —da ar— 15
bl— 14
Output Voltage vouT Vgg-0.5~Vppt0.5 v 5 — B ob— 13
DC Input Current 1IN +10 mA 6 —°C al— 1=
7 —D er— 11
Power Dissipation Pp 300 mW s — 1 BT f— 10
Storage Temperature s ° 2 — rBI gf— 9
Range Tstg 65~ 150 C RBO 1
Lead Temp./Time Tsol 260°C - 1l0sec Vpp : 16, Vgg - 8
LOGIC DIAGRAM
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TC5002BP, TC5022BP

RECOMMENDED OPERATING CONDITIONS (Vss= 0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX . UNIT
Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
Operating Temp. Topr -40 - 85 °C

ELECTRICAL CHARACTERISTICS (VSS=0V)

TEST VDD -40°C 25°C 85°C
CHARACTERISTIC |SYMBOLi  noxprroNs (V)| MIN.JMAX. | MIN.| TYP.|[MAX.| MIN.|MAX. UNTT
High Level 51 4.95| - 4.95/ 5.00| - 4.95| -
| <<
Output Voltage | Vom ¢Iggg s lﬁgD 10 | 9.95| - 9.95/10.00] - 9.95| -
(RBO) INTYSS, 15 |14.95| - |14.95[15.00| - [14.95] - v
Low Level 5 - |o0.05| - 0.00/0.05} - [0.05
T | <<1luA
Output Voltage | VOL |yrvevgs. v 10| - lo.05{ - | o.00f0.05] - |0.05
(RBO) I > Voo |35 | - lo.05| - | 0.00|0.05| - {0.05
High Level | | < 5 4.0 - 4.0 4.5 - 4.0 -
Output Voltage | Vog VIOEg LﬁA 10| 90| - |9.0]9.5{- ]9.0]- v
(a - g IN“VSS: ¥DD 145 l14.0 | - [14.0 [14.5 | - [14.0} -
. Vou=4 -6V 5| -0.2[ - [-0.16 — j-0.12] -
High Level VOH=9.5V 10 -0.5| - -0.4 - -0.3 -
Output Current Ion VoH=13.5V 15 1.4l - 1.2 _ ~1.0 _
(RBO) VIN=VSS, VDD mA
VoL=0.4V 51 0.52 - 0.44 - 0.36] -
Low Level I VoL=0.5V 10 1.3 - 1.1 - 0.9 -
Qutput Current OL VoL=1.5V 15 3.6 _ 3.0 - 2.4 -
(RBO) ‘ VIN=VSS, VDD |
. VoH=3.5V 5| -20f - |-20 - [-15 =z
High Level Vou=8.5V 10| -251 - |-25 - |-20 - mA
Output Current [ lon VoR=13.5V 15| -30| - {-30 - |-925 -
(a -8 | VIN=VsS, VDD |
X VouT=0.5V,4.0V 5 3.5 - 3.5 2.751 - 3.5 -
High Levil Vig | Vour=1.0v,9.0v |10 | 7.0 - | 7.0} 5.5 - | 7.04 -
Input Voltage +x | Vour=1.5V.13.5V{15 | 11.0 | - [11.0] 8.25| - {11.0} -
1ToyT ! < lumA v
VoyT=0.5V,4.0V 5 - 1.5 - 2.25( 1.5 - 1.5
Low Level V1L | Vour=1.0V,9.0V |10 - |3.0 - 4.5 3.0] - |3.0
Input Voltage *% vouT=1.5V,13.5V| 15 - 4.0 - 6.75] 4.0 - 4.0
| TouT << LuA
Dis?ble ;§fre“t IpL | VoL=0V is| - | -3.0] - | -1074-3.0f - |-30 pA
a -
Input |['H"Level| TIIH Vig=18V 18 - 0.3 - 10-5 0.3 - 1.0
Current| L' Level| ITL ViL=0V 13 - -0.3 - -10-5{ -0.3 - {-1.0 pa
Quiescent 5 - 20 - 0.005[ 20 - 150
Current Ipp | VIN=VsSS,VDD 10 - 40 - | 0.010] 40 - | 300 nA
Censumption * 15 - 80 - | 0.015) 80 - | 600

% All valid input combinatigns. Qutputs open.

%% Required pull down register RL = 20 ka (a~ g outputs),
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TC5002BP, TC5022BP

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0v, CL=50pF)

TEST
C I .
HARACTERISTIC SYMBOL CONDITIONS Vpp (V) MIN. TYP. MAX UNIT
5 - 100 200
Output Rise Time _
(SEGMENT OUT) tTLH R;=1 ka 10 - 50 100
15 - 40 80
5 - 130 400
OUtP‘(’;Bgise Time tTLH 10 - 65 200 ns
15 - 50 160
N 5 - 100 200
Outp?EBg?ll Time tTHL 10 - 50 100
15 - 40 80
(LOW-HIGH) : 5 - 500 1000
Propagation Delay Time tpLH Rp=1 ka 10 - 150 400
(A,B,C,D-SEGMENT OUT) 15 - | 120 300 as
(HIGH-LOW) 5 - 1000 2000
Propagation Delay Time tpHL RL=1 ka 10 - 450 1000
(A,B,C,D-SEGMENT OUT) 15 - 320 700
(LOW-HIGH) 5 - 1000 2000
Propagation Delay Time tpLH 10 - 370 1000
(A,B,C,D -~ RBO) 15 - 250 750 s
(HIGH-LOW) 5 - 500 1000
Propagation Delay Time tpHL 10 - 200 500
(A,B,C,D - RBO) 15 - 140 300
(LOW-HIGH) 5 - 800 1600
Propagation Delay Time tpLH 10 - 270 700
(RBI - RBO) 15 - 190 500
(HIGH-LOW) 5 - 180 700 ne
Propagation Delay Time tpHL 10 - 70 350
(RBI - RBO) 15 - 50 250
. 5 - 500 1500
Propagation Delay Time tpLH
Ry=1 ka 10 - 200 600 ns
- HL "
(BI SEGMENT OUT) tp 15 _ 150 500
Input Capacity CIN - 5 7.5 pF
SWITCHING TIME TEST CIRCUIT
TABLE (tpLH, tpHL Test Codition)
TEST P.G.|"s"| wv  [ouTpyT|¥aVe-
form
A,B,C,D - A _ Other a 1 —o—
SEGMENT OUT Inputs L o—]
- B0
A,B,C,D A |rpr|Other REO 9 o 2
RBO Inputs g —o0——
l—o0—
RBI - RBO|RBI| - |Other | Rpo 3
Inputs
BI - Other
secMENT ouT| BT |[%B| Inputs| 2 4
P.G.: PULSE GENERATOR

462

This Material Copyrighted By Its Respective Manufacturer




TC5002BP, TC5022BP

SWITCHING TIME TEST WAVEFORMS
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