TOSHIBA

TC4511BP/BF

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC4511BP, TC4511BF

TC4511B BCD -TO - SEVEN SEGMENT LATCH

/ DECODER / DRIVER

TC4511B is decoder which converts the input of BCD code
into the 7 segment display element driving signal and the
output has complementary connection of NPN bipolar
transistor and N-channel MOS FET. Therefore, not only
capability of directly driving cathode common type LED, this
has capability of driving various display elements with simple
interface circuits. LT input and BI input are to force all the
outputs to be “H” (illuminated ) and “L” ( not illuminated )
respectively regardless of BCD input. As the latch controlled
by common LE input is inserted in each of four input lines,
static display of dynamic information can be achieved. When
an invalid BCD input, “10” or higher is applied, all the
outputs become “L” (not illuminated ).

MAXIMUM RATINGS

P (DIP16-P-300-2.54A)
Weight : 1.00g (Typ.)

F (SOP16-P-300-1.27)
Weight : 0.18g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
DC Supply Voltage VDD V55—0.5~V55+20 \
— ~ \J
Input Voltage Vin Vss=0.5~Vpp+0.5 | V 1 [ J16 Voo
Output Voltage VOUT V55—0.5~VDD+0.5 \Y
DC Input Current Iin +10 mA c 2 E ]15 f
Output High Current lon -50 mA T 3 [] 12 ¢
Power Dissipation Po 300 (DIP) /180 (SOIC) | mW Bl 4[] 13 a
Operating Temperature °
Range o P Topr - 40~85 C LE s [] T2 b
gtorage Temperature Tetg —65~150 e D s I: :|11 C
ange A 7 [ 10 d
TRUTH TABLE Vss 8 [ Jo e
INPUT OUTPUT DISPLAY (TOP VIEW)
LE|BI|LT|(D|C|B|A]Ja|b|c|d]|e]|f]|g]| MODE
* * L * * * * H H H H H H H 8 DISPLAY
* L H * * * * L L L L L L L BLANK a
L H H L L L L H H H H H H L 0 _—
L H H L L L H L H H L L L L 1 f, g ' b
L H H L L H L H H L H H L H 2 |
Ll [ o]l o[ [H][H]IH][L]L]|H 3 e’ ’ C
L H H L H L L L H H L L H H 4 ]
L H H L H L H H L H H L H H 5 d
L H H L H H L L L H H H H H 6 L L L]
L H H L H H H H H H L L L L 7 ' ' , ’ , , ,
L H H H L L L H H H H H H H 8 I ] [ ]
Llw [l Lol ol wlwl ol ol 9 ’ , , ' , '
L H H H L H L L L L L L L L BLANK [ ] ] —_—
L H H H L H H L L L L L L L BLANK
L H H H H * * L L L L L L L BLANK '_ ' _’ '_ —
H H H * * * * AN — -— _’ '_'
* DON‘T CARE
AN DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LE “L" _' ,_’ ' ’_’ ’
961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in
fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to
observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most
recent products specifications. Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.
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TOSHIBA TC4511BP/BF

LOGIC DIAGRAM
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@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA CORPORATION
for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted by implication or
otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC4511BP/BF
RECOMMENDED OPERATING CONDITIONS (Vgs = 0V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNITS
DC Supply Voltage Voo 3 — 18 Vv
Inpu‘t Vol‘tage VIN 0 —_ VDD VvV
STATIC ELECTRICAL CHARACTERISTICS (Vgs = 0V)
—40°C 25°C 85°C
CHARACTERISTIC [symBoL| TEST CONDITION [Vpo UNIT
()| MIN. [MAX. | MIN. | TYP. [ MAX. | MIN. | MAX.
High-Level lour] <18 5| 4.1 — | 41 | 441 | — | a2 —
O ftaqe Vo [N A 10| 9.1 — | 91 | 94| — | 92 —
utpu g IN=Vss, Vo 15| 14.1 — [141 |148 | — [|142 — |y
5] — [oo05| — [ oo00[o005]| — | 005
e Vo UOUI|V<1§‘/A 10| — [o005| — | 000|o005| — | 005
utpu g IN=Vss, Voo 15| — o005 | — | o000 o005| — | 005
lon = OMA 410 | — | 410 441 | — | a20] —
low = 10MA 5] 390| — | 390 425| — | 390 | —
loy = 20MA 355 | — | 355|419 — | 330 | —
VIN =VDD. Vss
_ ve. [low=0mA 910 | — [910] 941 | — [ 920 —
SUITPU'E High OH |lon=10mA 0| 900 | — | 900|925 — | 900| — | Vv
oltage lon = 20mMA 870 | — | 870 | 920 | — | 840 | —
Vin =Vpp, Vs
loy = OMA 14.10 | — |14.10 |14.41 | — [1420 | —
loy = 10MA 151400 | — |1400 |1426 | — |1400 | —
loy = 20MA 1375 | — [1375 [1421| — |[1350 | —
Vin=Vop, Vss
Vour = 0.4V 5/ 061 ] — | 051 1.2 — | o042 | —
Output Low Voltage | lo. |y, . _ 1.5y 15040 | — [ 34 [120 | — |28 | — |™
Vin =Vpp, Vs
Vour=0.5V, 45V | 5] 3.5 — |35 [ 275 — | 35 —
. Vour=1.0v, 9.0V | 10| 7.0 — | 70 | s50| — | 7.0 —
Input High Voltage | Viy |\, "~ 15y 135v[15[110 | — [110 | 825 | — [110 | —
Tour] <14A v
Vour=0.5V, 45V | 5| — 15| — | 225 15| — 15
Vour=1.0V, 9.0V | 10| — 30| — | 45 30| — 3.0
Input Low Voltage | Vi |\~ 15y 135v[15| — 40| — | 675| 40| — 4.0
| IOUTl < 1/,(A
"H'Level | 1, |Vy=18V 18| — 03| — | 105 03| — 1.0
Input HA
Current | wjwjavel| 1, [Vi=oV 18| — | -03| — [-105|-03| — |-10
Quiescent Supply S| — 5 — | 0.005 5 — 150
Current loo | Vin=Vss, Vpp * 10| — 10 — 0.010 | 10 — 300 | A
u 15| — 20 — |o0015| 20 — | 600
= All valid input combinations.
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TOSHIBA TC4511BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, C_ =50pF, R = 10k(})

CHARACTERISTIC SYMBOL| TEST CONDITION —r~1  MIN. TYP. MAX. |[UNIT
—_ 2
Output Transition Time 5 5 80
; tron 10 — 15 60
(Low to High) s — e o
Output Transition Time 5 — 70 200
. L 10 — 35 100
(High to Low) .5 — i o0
— 20 104
Propagation Delay Time 5 0 040
toLn 10 — 90 420
(DATA - OUT) .5 — " S0
Propagation Delay Time 5 — 230 1040
tohL 10 — 110 420
(DATA - OUT) 15 — 80 oo
—_ 7 4
Propagation Delay Time 5 5 640
B ton 10 — 45 260
(B1-0um 15 — 35 200
Propagation Delay Time > — 90 640
Bl tone 10 — 50 260
(B1-oun 15 — 45 200
. . 5 — 60 300
Propagation Delay Time tou 10 — 20 150 .
(LT -0OUT) .5 — i oo
Propagation Delay Time 5 — 75 300
(h) ot 10 — 45 150
(LT -OUT) .5 — i oo
— 1
Propagation Delay Time > 80 600
toH 10 — 90 300
(LE-OUT) e — o o
. . — 230 600
Propagation Delay Time >
L 10 — 110 300
(LE-oun 15 — 85 250
. . 5 — 40 300
Min. Pulse '(I'LlrEr;e - o — o e
15 — 15 120
Min. Set-up Time 5 — 35 150
tsu 10 — 15 70
(DATA - LE) 15 — It "o
— — 0
Min. Hold Time . 13 ~ - 0
(DATA - LE) H .5 .
Input Capacitance Cin — 5 7.5 pF
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TOSHIBA TC4511BP/BF

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1 WAVEFORM 2
20ns 20ns 20ns 20ns
A B. C.D z 90% 90% Bl N | 90% 2590%
» B, G, DIn i 50% Si 50% —\ 50% 50%
—_  10% n10% L 10% A 10%
troe tlTLH trHL tTLH
F50% a~g | 90% F90%
a~g 50% 50% 50%
10% 10% 10%
1 1
toHL toLH trHL teLH
WAVEFORM 3 WAVEFORM 4
20ns 20ns
|
20ns 20ns
90% = 90%
A, B, C, DIN 7 oo | 50% T
] LT = | 90% Foo%
H10% N 10% S z °
‘ 50% 7 50%
Ao Aion
20ns 20ns
|
LE 90%| 9% Ny a~g
50% 50% 50%
1 10% 10%
twL 50% 50%
tsu My '
TpLH I I
f tpLH tpHL
a~g \ 50%
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TOSHIBA TC4511BP/BF

DIP 16PIN OUTLINE DRAWING (DIP16-P-300-2.54A) Unit in mm
o
] ?rf § ~8
© FL.’)/
3T 7 J LT T 7 g!%
1 8 =
19.75MAxX
19.2540.2
0.85+0.1
! )
0.735TYP| |, | 114401 H0.5~_~0.1 025
2.54
Weight : 1.00g (Typ.)
SOP 16PIN (200mil BODY) OUTLINE DRAWING (SOP16-P-300-1.27) Unit in mm
16 9 i
HHHHAAHEE

5.3+0.2
7.840.3
{300mit)

HHHHHEEBH ¢
el L

1.27
10.8MAX
10.3+0.2
0
-C
Rimi i mim T im Y i
[7e]
r=1
r7]0.1]

‘ 0.840.2

Weight : 0.18g (Typ.)
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