TOSHIBA

TC4049,4050BP/BF

TOSHIBA CMOS Digital Integrated Circuit

Silicon Monolithic

TC4049BP, TC4049BF
TC4050BP, TC4050BF

TC4049B Hex Buffer/Converter (inverting type)

TC4050B Hex Buffer/Converter (non-inverting type)

TC4049B, TC4050B contain six circuits of buffers. TC4049B is
inverter type and TC4050B is non-inverter type.

Since one TTL or DTL can be directly driven having large
output current, these are useful for interfacing from CMOS to
TTL or DTL. As voltage up to VSS + 18 volts can be applied to the
input regardless of VDD, these can be also used as the level
converter IC’s which converts CMOS logical circuits of 15 volts or
10 volts system to CMOS/TTL logical circuits of 5 volts system.

Ideal switching characteristic has been obtained by the circuit
diagram of three stage inverters for TC4049B and two stage
inverters for TC4050B.
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TCA4049BP, TC4050BP

DIP16-P-300-2.54A
TC4049BF, TC4050BF

SOP16-P-300-1.27A

Weight
DIP16-P-300-2.54A :1.00 g (typ.)
SOP16-P-300-1.27A :0.18 g (typ.)
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Pin Assignment

TC4049B TC4050B

Vop 1 [ v 116 NC Vpp 1 [ ~ 16 NC
o12[ 115 06 o012 [ 115 06
natj&]m 16 I13Ej&314 16
02 4[] 113 NC 02 4[] 113 NC
|25|:j &]12 05 |25|:j &]12 05

om[j 111 15 036[:11 111 15
137 [0 &]10 04 1371 !I::|1o 04
V558|: 19 14 V558|: ]9 14
(TOP VIEW) (TOP VIEW)
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Absolute Maximum Ratings (Note)
Characteristics Symbol Rating Unit

DC supply voltage VpD Vgs —0.5t0 Vgg + 20 \
Input voltage VIN Vsgs — 0.5t0 Vg + 20 \%
Output voltage VouT Vss —0.5to Vpp + 0.5 \%
DC input current IIN -10 mA
Power dissipation Pp 300 (DIP)/180 (SOP) mw
Operating temperature range Topr —40 to 85 °C
Storage temperature range Tstg —65 to 150 °C
Note:  Exceeding any of the absolute maximum ratings, even briefly, lead to deterioration in IC performance or

even destruction.

Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly
even if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute
maximum ratings and the operating ranges.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).
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TOSHIBA TC4049,4050BP/BF
Operating Ranges (Vss =0 V) (Note)
Characteristics Symbol Test Condition Min Typ. Max Unit
DC supply voltage Vbp — 3 — 18
Input voltage VIN — 0 — 18 \%

Note:

Unused inputs must be tied to either Vpp or Vss.

Static Electrical Characteristics (Vss=0V)

The operating ranges must be maintained to ensure the normal operation of the device.

s Test Condition -40°C 25°C 85°C
- ym- .
Characteristics bol VoD Unit
W) Min Max Min Typ. Max Min Max
| | 5 4.95 — 4.95 5.00 — 4.95 —
igh- louTl<1pA
\'jé?tg 'ee"e' output Vou 10 | 995 | — | 995 [1000]| — | 995 | — v
9 VIN=Vss, VDD
15 14.95 — 14.95 | 15.00 — 14.95 —
| | 5 — 0.05 — 0.00 0.05 — 0.05
g louTl<1pA
\';gl‘f;'e(;’e' output VoL 10| — |o0os| — |[o000]| o005 | — |o005]| v
9 VIN=Vss, VDD
15 o 0.05 — 0.00 0.05 — 0.05
VoH=4.6V 5 | -073| — | -065]| -1.2 — | -058| —
VoH=25V 5 -2.40 — -2.10 -3.9 — -1.90 —
Output high current lon |Von=95V 10 | -1.80 - -1.65 | -25 — -1.35 e mA
Voy=13.5V 15 -4.80 — -4.30 -8.0 — -3.50 —
VIN=Vss, VDD
VoL=04V 5 3.8 — 3.2 6.4 — 2.9 —
VoL=0.5V 10 9.6 A 8.0 | 16.0 A 6.6 W
Output low current loL mA
VoL=15V 15 28.0 — 24.0 48.0 — 20.0 —
VIN=Vss, VDD
VouT=0.5V, 45V 5 35 — 35 | 275 — 35 —
Vour=10V,90V | 10 7.0 — 7.0 5.50 N 7.0 —
Input high voltage VIH \%
VouT=15V,135V | 15 | 11.0 A 11.0 | 8.25 Al 11.0 A
llout! <1 pA
VouT=05V, 4.5V 5 — 15 — 2.25 15 N 15
Voutr=10V,90V | 10 A\ 3.0 SA 450 | 3.0 AL 3.0
Input low voltage VL \%
Vour=15V,135V | 15 < 4.0 ~C 6.75 4.0 s 4.0
| lout! <1 pA
Input “H” level W |Vin=18V 18 — 0.1 — 10° | o1 — 1.0
current -5 A
“L” level W |viL=oVv 18 — -0.1 — | -10 -0.1 — -1.0
5 — 1 — 0.002 1 — 30
Quiescent supply VIN=Vss, VDD o O o
Urrent IpD (Note) 10 2 0.004 2 60 A
15 — 4 — 0.008 4 — 120
Note: All valid input combinations.
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TOSHIBA TC4049,4050BP/BF

Dynamic Electrical Characteristics (Ta=25°C, Vss=0V, C_ =50 pF)

o Test Condition ) )
Characteristics Symbol Min Typ. Max Unit
Vop (V)
NN 5 — 60 160
Output transition time
tTLH — 10 — 30 80 ns
(low to high)
15 — 25 60
5 — 120 60
Output transition time
tTHL — 10 — 10 40 ns
(high to low)
15 — 8 30
5 — 60 120
Propagation delay time
] tpLH — 10 — 35 65 ns
om | (low to high)
g 15 — 30 50
g
®) ! ] 5 — 40 60
| Propagation delay time
tpHL — 10 — 20 30 ns
(high to low)
15 — 15 20
5 — 50 130
Propagation delay time
tpLH — 10 — 30 70 ns
o | (low to high)
B 15 — 25 55
g
O 5 — 30 70
| Propagation delay time
tpHL — 10 — 17 35 ns
(high to low)
15 - 14 25
Input capacitance CIN — — 5 7.5 pF

Waveform for Measurement of Dynamic Characteristics

Waveform
20“:‘ 20n.‘
S\ 0% J0% Voo
INPUT 50% 50% /
/. \ F 10% 10% v
$S
> tpHL > tpLH tm < _)‘tTLH
S — 90% Vou
(TC4049B) L10% Y 100
—10% Vo
. tpLH . tpHL i _tm
oo Vou
OUTPUT O 50% /
TC40508
(TC4050B) 108 e §
oL

4 2014-03-01



TOSHIBA TC4049,4050BP/BF

Package Dimensions

DIP16-P-300-2.54A Unit : mm
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Weight: 1.00 g (typ.)
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TOSHIBA TC4049,4050BP/BF

Package Dimensions

SOP16-P-300-1.27A

Unit: mm
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Weight: 0.18 g (typ.)
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