C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC TC404QBP/BF/BFN
TC4050BP/BF/BFN

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 P (DIP16-P-300A)
current, these are useful for interfacing from CMOSto TTL or
DTL. Asvoltage up to Vss + 18 volts can be applied to the input TN T
regardless of Vpp, these can be also used as the level converter g&ﬁ@ %
IC’'s which converts CMOS logical circuits of 15 volts or 10 volts
system to CMOS/TTL logical circuits of 5 volts system. F (SOP16-P-300) FN (SOL16-P-150)
Ideal switching characteristic has been obtained by the circuit
diagram of three stage inverters for TC4049B and two stage
inverters for TC40508B. PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS TC40498
CHARACTERISTIC SYMBOL RATING UNIT U/
Vpp 1 16 NC
DCSupply Voltage Voo Vgg - 0.5~Vss + 20 Vv
01 2| s 06
Input Voltage Vin Vss = 0.5~Vss + 20 v 11 3] 1« 16
3 14
Output Voltage Vout Vg - 0.5~Vpp + 0.5 Y 02 [ ] NC
4 13
DCinput Current i +10 mA I2 [ ]12 o5
<
Power Dissipation Pp 300 (DIP) /180 (SOIC) mw o3 6[ ]11 Is
Operating Temperature Range Ta - 40~85 °C 13 7[ 3 i ]10 04
Storage Temperature Range Ts1g - 65~150 °C Vs 8[ ]9 14
Lead Temp /Time Tsot 260°C - 10sec
CIRCUIT DIAGRAM
1/6 TC4049B
VoD TC40508
> S
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INPUT OUTPUT Voo 1l }ie
01 z[% &—‘]15 06
j j <—[ 11 3 Ja 16
Vs 02 a[ﬁ i3 NC
1/6 TC40508 VoD 12 f &1” 0>
03 s[ﬁ ]+ 15
INPUT . I3 7] &]\0 04
OUTPUT Ves s 1o 14
‘] N (TOP VIEW)
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TC4049BP/BF/BFN
TC4050BP/BF/BFN

RECOMMENDED OPERATING CONDITIONS (Vgg =0V)

CHARACTERISTICS [ SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voitage Vop 3 - 18 \
Input Voltage Vin 0 - 18 \Y

STATIC ELECTRICAL CHARACTERISTICS (Vg =0V)

-40°C 25°C 85°C
CHARACTERISTICS [SYMBOL| TEST CONDITIONS | Voo UNITS
(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level lourl<1 A s| 495 - 495| 500| - 495| -
\ Vou Tl 10| 995 - 995| 10.00| - 995| -
Output Voltage Vin=Vss, Vop 15| 1a95| - 14.95| 1500| - 14.95| -

Level 5 - 0.05] - 000| 005| - oos| Vv
Low-Leve Vo | loutl<1pa 0| - 0.05| - 0.00| 005| - 0.05
Output Voltage Vin=Vss, Voo 5 - 005 - 000| 005 - 0.05

Vo = 4.6V 5| -073] - -065] 1.2 - -058| -
Vo = 2.5V 5| -24 - -21 | -39 - -19 -
out ighc | Vor = 9.5V 10| -18 - ~165| =25 - -135| -
utputHigh Current | lon | O =300, 15| -4 - | -43"| 80| - |-35| -
V=V
in=Vss, Vpp mA
VoL = 0.4V s| 38 - 3.2 6.4 - 2.9 -
VoL = 0.5V 10| 96 - 80 | 16 - 6.6 -
Output Low Current oL VoL=1.5V 15| 250 - 24.0 48 - 20.0 -
Vin=Vss, Vpp
Vour = 0.5V, 4.5V 50 35 - 3.5 2.75 35
Vour=1.0V, 9.0V 0| 70 - 7.0 55 - 7.0 -
Input High Voltage Vig  |Vour= 1.5V, 13.5V 15| 1.0 - 11.0 8.25 11.0 -
llourl< 1A v
Vour=0.5V, 4.5V 51 - 1.5 - 225] 15 - 15
Vour = 1.0V, 9.0V 0| - 3.0 - 45 3.0 - 3.0
Input Low Voltage Vi Vour= 1.5V, 13.5v 15 - 4.0 - 6.75 4.0 - 4.0
llout|<14A
°H | Vi = 18V 18] - 01 - 10° ] o1 - 1.0
Level
input Current g #A
- S| - _
Level | L [Vi=ov 18] - -0.1 - | -10 0.1 1.0
) ) 51 - 1 - 0.002| 1 - 30
gu:escent Device oo Vin = Ves, Vpo* 10 _ 2 _ 0.004 2 _ 60 A
urrent 15 - 4 - 0.008| 4 - 120

*  Allvalid input combinations.
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TC4049BP/BF/BFN
TC4050BP/BF/BFN

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta =25°C, Vg =0V, C_ =50pF)

CHARACTERISTICS SYMBOL |TEST CONDITION[ ypp (v) | MIN. TYP. MAX. | UNITS

Output Tr.ansition Time trin 18 - gg 138

(Low to High) 15 - 25 60
OgtputTransition Time trhL 1(5) B 1%8 28

(High to Low) 15 - 8 30

b Propagation Delay Time toLH 18 C gg %g

< [(Low to High) 15 - 30 50 ns
o

S Prgpagation Delay Time tonL 18 - 1218 gg

— |{High to Low) 15 - 15 20

© . - 5 - 50 130

o Propagatllon Delay Time toLk 10 - 30 70

w [{Low to High) 15 - 25 55

<o

: Prgpagation Delay Time tonL 18 - ?9 5(5)

~ [(High to Low) 15 - 14 25

Input Capacitance CiN - 5 7.5 pF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM
ZOTS 20ns
Vpp
50% 90%
INPUT 150% \ 500 )’ \
—/ \_7 10% Y e
 tpHL | tpLH | tTHL | TLH
- 90% 5557 Vou
OUTPUT 50% 50%
(TC40498) 10% 10% VoL
[tpLH | toHL TR tTHL
OUTPUT 30% 90% VoH
(TC40508) 50% 50% \ u
F10% 9% ve,
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