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NTE4009
Integrated Circuit
CMOS, Hex Buffer/Converter (Inverting)

Description:

The NTE4009 is a hex inverter/buffer in a 16-Lead DIP type package constructed with MOS
P-Channel and N-Channel enhancement mode devices in a single monolithic structure. This
device finds primary use where low power dissipation and/or high noise immunity is desired.
The NTE4009 can be used as a current “sink” or “source” driver, CMOS-to-CMOS or CMOS-to
bipolar (TTL or DTL) logic level converter, or as a multiplexer (1-to-6).

Features:
® (Quiescent Power Dissipation: 50nW/package Typ

e High Current Sinking Capability: 8.0mA Min @ Vg = 0.5V and Vpp = 10V
e Supply Voltage Range: 3Vdc to 18Vdc
e Wide CMOS-to-Bipolar Conversion Range

Absolute Maximum Ratings: (Voltages referenced to Vgg, Pin8, Note 1)

DC Supply Volage, VoD -« o v vt e e e -0.5t0 +18.0V
Input Voltage (All INPULS), Vin -« oo oo e -0.51t0 Vpp
DC Current Drain (Per Pin), | ... e e 10mA
Operating Temperature Range, Ta .. ..o oot e -55° to +125°C
Storage Temperature Range, Tgtg - o ovvvv i -65° to +150°C

Note 1. Maximum Ratings are those values beyond which damage to the device may occur.



Electrical Characteristics:

Voo -55°C +25°C +125°C
Parameter Symbol | Vdc | Min | Max | Min Typ | Max [ Min | Max | ynit
Output Voltage “0” Level VoL 5.0 - 0.01 - 0 0.01 - 0.05 | Vdc
Vin = VD 10 - oot | - 0 001 [ - [005 [ Vdc
15 - - - 0 - - - Vdc
“1” Level [ Vou 50 [499 | - |49 5.0 - 495 | - Vdc
Vin=0 10 | 9.99 - 9.99 10 - 9.95 - Vdc
15 - - - 15 - - - Vdc
Noise Immunity (Note 2) VNL
(Vout = 3.5Vdc) 5.0 1.0 - 1.0 20 - 09 - Vdc
(Vout = 7.0Vdc) 10 | 20 - 2.0 3.0 - 1.2 - Vdc
(Vout = 10.5Vdc) 15 - - - 45 - - - Vdc
VNH
(Vout < 1.5Vdc) 50 | 1.4 - 15 2.25 - 15 - Vdc
(Vout < 3.0Vdc) 10 29 - 3.0 4.50 - 3.0 - Vdc
(Vout < 4.5Vdc) 15 | 11.0 - - 6.75 - - - Vdc
Output Drive Current Source loH
(Von = 2.5Vdc) 50 [-185| - |[-125| -1.75 - | 09| - |mAde
(Von = 9.5Vdc) 10 | -09 - -0.6 -0.8 - -0.4 - mAdc
(Von = 13.5Vdc) 15 - - - -5.0 - - - mAdc
Sink loL
(VoL = 0.4Vdc) 50 | 375 | - 3.0 4.0 - 2.1 - | mAdc
(VoL = 0.5Vdc) 10 10 - 8.0 10 - 5.6 - mAdc
(VoL = 1.5Vdc) 15 - - - 35 - - - mAdc
Input Current lin - - - - 10 - - - pAdc
Input Capacitance (VN = 0) Cin - - - - 10 - - - pF
Quiescent Dissipation Pp 5.0 - 1.5 - 0.05 1.5 - 100 uw
10 - 5.0 - 0.01 5.0 - 300 | uw
15 - - - 0.15 - - - uw

Note 2. DC Noise Margin (VNH, VNL) is defined as the maximum voltage change from an ideal “1”
or “0” input level before producing an output state change.



Switching Characteristics: (C_ = 15pF, Tp = +25°C, Note 3)

Parameter Symbol \\;32 Min | Typ | Max | Unit

Output Rise Time t,

t, = (12.4ns/pf) C|_ + 44ns 5.0 - 80 (125 | ns

t, = (1.0ns/pf) C_ + 20ns 10 - 35 [ 100 | ns

t, = (0.62ns/pf) C|_ + 20ns 15 - 30 - ns
Output Fall Time t

ts = (0.22ns/pf) CL + 9.0ns 5.0 - 13 45 ns

ts = (0.10ns/pf) C + 7.0ns 10 - 9.0 | 40 ns

ts = (0.07ns/pf) C_ + 5.0ns 15 - 7.0 - ns
Turn-On Delay Time tPHL

tpyL = (0.16ns/pf) C + 12ns 5.0 - 15 55 ns

tpHL = (0.10ns/pf) C. + 8.0ns 10 - 9.0 | 30 ns

tpyL = (0.08ns/pf) C. + 6.0ns 15 - 7.0 - ns

tpyL = (0.05ns/pf) C + 7.0ns 10 - 80 | 25 ns

tpHL = (0.03ns/pf) C. + 5.0ns 15 - 5.0 - ns
Turn-Off Delay Time tpLH

tpLy = (1.0ns/pf) C + 35ns 5.0 - 50 80 ns

tpLn = (0.40ns/pf) C + 19ns 10 - 25 | 55 ns

tpLH = (0.34ns/pf) C|_ + 15ns 15 - 20 - ns

tpLH = (0.36ns/pf) C. + 20ns 10 - 25 30 ns

tpLn = (0.16ns/pf) C + 18ns 15 - 20 - ns

Note 3. The formulas given are for the typical characteristics only.
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Pin Connection Diagram
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