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TC4009UBP HEX BUFFER/CONVERTER (INVERTING TYPE)
TC4010BP  HEX BUFFER/CONVERTER (NON-INVERTING TYPE)

TC4009UBP and TC4010BP contain six circuits of buffers
with the level shift function. TC4009UBP provides

inverted outputs and TC4010BP provides non-inverted
outputs. Large output current enables to directly

drive one TTL/MDTL input. Furthermore, since the

logical amplitude of Vpp-VSS can be converted to the
logical amplitude of VCC-VSS by supplying two separate 16
power supplies with the condition of (Vpp>Vg(g), these]
are suitable for the interface from C2MOS system
operating with the power supply voltage of 5 volts or DIP 16(3D16A-P)
higher to TTL/MDTL system.

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT
A Vgs-0.5~Vss+20 v
DC Supply Voltage DD SS §S TC4009UBP
: Vee Vgs-0.5~Vpp+0.5 v
Input Voltage VIN Vgs-0.5 ~Vpp+0.5 A Vcc[z 16| Vpp
Output Voltage VouT Vgs-0.5~Vgc+0.5 v 5 E{ EE]B
1 6
DC Input Current I1N *10 mA I E;‘l &E I
1 6
Power Dissipation Pp 300 mW Bz E’J\l E NG
Operating Ambient ' - ° 5
Temperature Range Ta ~40~85 ¢ Iz E &E s
Storage Temperature - ’ ° GSE E Is
R Tstg ~65~150 C
ange Is E 1__O] By
Lead Temp./Time T 260°C - 10sec Zi;
P sol Vss E EI e
CIRCUIT DIAGRAM
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I LR
'_-gvvss I1 E EI Is
1,6 TC4010BP v v 02 E E] Ne
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¥ Farasitic Liocde
97

This Material Copyrighted By Its Respective Manufacturer



TC4009UBP, TC4010BP

RECOMMENDED OPERATING CONDITIONS (Vgs=0V)

This Materi al

Copyrighted By Its Respective Manufacturer

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
vce 3 - VpD \'/
Input Voltage VIN 0 - VDD \Y
STATIC ELECTRICAL CHARACTERISTICS (vss=0V, Vpp=Vcc)
o - -
CHARACTERISTIC ggi- TEST CONDITION (Vpp ~40°C 2 C 85°C UNIT
(V) | MIN. | MAX. | MIN. | TYP. | MAX MIN. | MAX.
5| 4.95 - 4.951 5.00 - 4.95 -
. 1TouT | <1zA
High-Level
Output Voltage VoH VIN=VSS, VDD 104§ 9.95 9.95(10.00 9.95
15114.95 - 114.95115.00 - [14.95 - v
- | <lub 5 - 0.05 - 0.00| 0.05 - .05
— T <<la
Low-Level e 10/ - |o0.05|] - |o0.00|0.05] <= |o0.05
Output Voltage VIN=VSS, VDD
15 - 0.05 - 0.00| 0.05 - .05
Vou=4. 6V 5]-0.73 - {-0.65] -1.2 - 1-0.58 -
VoH=2.5V 5| -2.4 - -2.1| -4.5 - -1.9 -
Qutput High _ - _ i _ J -
b 10H | Vou=9.5V 10] -1.8 1.65| -2.8 1.35
VOH=13.5V 15| -4.8 - -4.3 -11 - -3.5 -
VIN=VsS, VDD mA
VoL=0.4V 5 3.8 - 3.2 7 - 2.9 -
Output Low VoL=0.5V 10 9.6 - 8.0 13 - 6.6 -
Current oL
VorL=1.5V 15| 25.0 - 24.0 47 - 20.0 -
VIN=VSS, VDD
VouTr=0.5V 5 4.0 - 4.0 .5 ~ 4.0 -
Input High VouTt=1.0V 10| 8.0 - 8.0 - 8.0 -
Voltage VIH
(TC4009UBP) Voyr=1.5V 151 12.0 - 12.0 7. - 12.0 -
I TouT ! <1uA
Input Low VouT=4.5V 5 - - 1. 1. - 1.
Voltage ViL|Vour=9.0V 10 - 1 - 2. 1. - v
(TC4009UBP) Vour=13.5V 15 - | 15| - | 2.5] 1.s] -
I IgyT] <1zA
Input High VouT=4.5V 5| 3.5 - 3.5 2.75 - 3.5 -
Voltage Vin Vour=9.0vV 10 7.0 - 7.0 5.5 - 7.0 -
(TC40108P) Vour=13.5V 15| 11.0] - | 11.0] 8.25] - | 11.0] -
| ToyuT!<< 1xA
98




TC4009UBP, TC4010BP

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V, Vpp=Vcc)

— _40° ° °
CHARACTERISTIC SYM TEST CONDITION|VDD 0°¢ 25°¢ 857¢ UNIT
BOL (V)| MIN.| MAX.| MIN.| TYP.| MAX.| MIN. | MAX.
Input Low VoyTt=0.5V 5 - 1.5 - 2.25 1.5 - 1.5
Voltage VL VouT=1.0V 10 - 3.0 - 4.5 3.0 - 3.0 v
(TC40108BP) VouT=1.5V 15| - | 4.0 -|e6.75| 4.0 - | 4.0
| IouT 1<<1leA
Input "H" Level ITH{VIH=18V 18 - 0.1 - 105 0.1 - 1.0 “A
Current vy vy evel I11|VIL=0V 18 - | -0.1 — |-10-5] -0.1 - | -1.0
P 5 - 1.0 - 10.002 1.0 - 30
Quiescent Device _
Current Ipp ZIN‘VSS’VDD 10 - 2.0 - 10.004 2.0 - 60| «A
15 - 4.0 - 10.008 4.0 - 120
#* All valid input combination. #% Include Icc.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cp=50pF, Vpp=VcC)
CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Vpp (V)
5 - 75 350
Output Transition Time
(Low to High) tTLH 10 30 150
15 - 20 110
ns
5 - 25 70
Output Transition Time
(High to Low) tTHL 10 - 15 40
15 - 12 30
5 - 40 140
Propagation Delay _
& | Time (Low to High) tpLH 10 25 80
2 15 - 15 60
2 ns
< .5 - 25 60
© | Propagation Delay
& -
Time (High to Low) tpHL 10 15 40
15 - 15 30
5 - 45 200
Propagation Delay _
o, | Time (Low to High) tpLH 10 25 100
=] 15 - 15 70
S ns
= 5 - 50 130
© | Propagation Delay
= -
Time (High to Low) tpHL 10 25 70
15 - 15 50
- 22,
Input Capacitance CIN TC4009UBP 15 > pF
TC4010BP - 5 7.5
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TC4009UBP, TC4010BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

TC4009UBP TC4010BP
20ns 20ns 20ns 20ns
90% 90% 90% 90%
INPUT Z 50% 50% INPUT 50% 50%
—_—FT10% 10% L 10% 10%
t t t
THL Ty THL
90% 950 90%
OUTPUT 50% OUTPUT 50% 50%
% #1094 K10%
tpHL TpLH L pHL
1 1
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