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NTE4024B
Integrated Circuit
CMOS, 7-Stage Ripple Counter
14-Lead DIP Type Package

Description:

The NTE4024B is a 7-stage ripple counter with short propagation delays and high maximum clock
rates. The Reset input has standard noise immunity, however the Clock input has increased noise
immunity due to Hysteresis. The output of each counter stage is buffered.

Features:
® Diode Protection on All Inputs

e OQutput Transitions Occur on the falling Edge of the Clock Pulse
e Supply Voltage Range: 3Vdc to 18Vdc
[ ]

Capable of Driving Two Low—-Power TTL Loads or One Low-Power Schottky TTL Load Over
the Rated Temperature Range

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

DC Supply Voltage, VDD -« ot voe et e -0.5t0 +18.0V
Input Voltage (DC or Transient), Vi .« -« oo oo -0.5to Vpp to +0.5V
Output Voltage (DC or Transient), Vout -« -« v veineii i e e -0.5to Vpp to +0.5V
Input Current (DC or Transient, Per Pin), lin .. ..o +10mA
Output Current (DC or Transient, Per Pin), oyt -« - v oo v +10mA
Power Dissipation (Per Package), Pp ... 500mW

Temperature Derating (from +65°10 +125°C) ........ ... .. i, -7.0mW/°C
Storage Temperature, Tgyg . ..o o v e -65° to +150°C
Lead Temperature (During Soldering, 8secmax), T| ...... ... +260°C

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



Electrical Characteristics: (Voltages referenced to Vgg, Note 2)

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 - 0.05 - 0 0.05 - 0.05 | Vdc
Vin = Vpp or 0 10 - o005 | - 0 005 [ - |[005 | Vdc
15 - 0.05 - 0 0.05 - 0.05 | Vdc
“1” Level VoH 50 [495 | - | 495 5.0 - 495 | - | vdc
Vin =0or Vpp 10 | 9.95 - 9.95 10 - 9.95 - Vdc
15 [1495| - [1495| 15 - |1495| - | Vdc
Input Voltage “0” Level VIL
(Vo = 4.5 0or 0.5Vdc) 5.0 - 15 - 2.25 15 - 1.5 Vdc
(Vo =9.0 or 1.0Vdc) 10 - 3.0 - 450 3.0 - 3.0 Vdc
(Vo =13.5 or 1.5Vdc) 15 - 4.0 - 6.75 4.0 - 4.0 Vdc
“1” Level ViH
(Vo = 0.5 or 4.5Vdc) 5.0 35 - 35 2.75 - 35 - Vdc
(Vo = 1.0 or 9.0Vdc) 10 | 70 - 7.0 550 - 7.0 - Vdc
(Vo = 1.5 or 13.5Vdc) 15 | 11.0 - 11.0 8.25 - 11.0 - Vdc
Output Drive Current Source loH
(Vou = 2.5Vdoc) 50 | 30| - | 24| -42 - |17 | - |mAdec
(Von = 4.6Vdc) 50 |-064| - |-0.51 -0.88 - |-036| - mAdc
(Von = 9.5Vdc) 10 | -16 - -1.3 -2.25 - -09 - mAdc
(Von = 13.5Vdc) 15 | 4.2 - -34 -8.8 - -24 - mAdc
Sink loL
(VoL = 0.4Vdc) 50 | 064 - 0.51 0.88 - 0.36 - mAdc
(VoL = 0.5Vdc) 10 1.6 - 1.3 2.25 - 0.9 - mAdc
(VoL = 1.5Vdc) 15 4.2 - 3.4 8.8 - 24 - mAdc
Input Current lin 15 - 0.1 - [+0.00001 | +0.1 - 0.1 | pAdc
Input Capacitance (VN = 0) Cin - - - - 5.0 75 - - pF
Quiescent Current Iop 5.0 - 5.0 - 0.005 5.0 - 150 | pAdc
(Per Package) 0 | -~ | 10 | = | 0010 | 10 | = | 300 | pAde
15 - 20 - 0.015 20 - 600 | pAdc
Total Supply Current It 5.0 It = (0.31uAkHz) f + Ipp UAdc
(Dynamic plus Quiescent,
Per Package, C|_ = 50pF on 10 It = (0.60uAKkHzZ) f + Ipp HAdc
ggvft)grtw?#gtsNﬂltg lzjsﬁ?\lrcsne 4) 15 Iy = (1.89uAKH2) f + Ipp uAdc

Note 2. Data labeled “Typ” is not to be used for design purposes but is intended as an indication of
the device’s potential performance.

Note 3. The formulas given are for the typical characteristics only at +25°C.
Note 4. To calculate total supply current at loads other than 50pF:
IT(CL) = I7(50pF) + (CL -50) Vi

where: lisinpA (per package), Cpin pF, V = (Vpp — Vss) in volts, f in kHz is input frequency,

and k = 0.001.




Switching Characteristics: (C_ = 50pF, Tp = +25°C, Note 2)

\'/
Parameter Symbol Vgg Min | Typ | Max | Unit
Output Rise and Fall Time trim,
trons trhe = (1.5ns/pf) CL + 25ns tTHL 5.0 - 100 | 200 | ns
trLH, ttHL = (0.75ns/pf) C + 12.5ns 10 - 50 | 100 | ns
L, tTHL = (O.55ns/pf) C|_ + 9.5ns 15 - 40 80 ns
Propagation Delay Time tpLH-
Clock to Q1 tpHL
tpLHs tPHL = (1 .7ns/pf) C|_ + 295ns 5.0 - 380 | 600 ns
tpLHs tPHL = (0.66ns/pf) C|_ +117ns 10 - 150 | 230 ns
tpLH; tPHL = (0.5ns/pf) C|_ + 85ns 15 - 110 | 175 ns
Clock to Q7
tpLH; tPHL = (1 .7ns/pf) CL +915ns 5.0 - 1000 12000 | ns
tpLHs trHL = (0.66nNs/pf) C| + 367ns 10 - 400 | 750 ns
tpLHs trHL = (0.5ns/pf) C + 275ns 15 - 300 | 565 ns
Reset to Q,
tpLH; tPHL = (1 .7ns/pf) CL + 415ns 5.0 - 500 | 800 ns
tpLHs trHL = (0.66nNs/pf) C + 217ns 10 - 250 | 400 ns
tpLHs trHL = (0.5ns/pf) C + 155ns 15 - 180 | 300 ns
Clock Pulse Width twH 5.0 500 [ 200 | - ns
10 165 | 60 - ns
15 125 | 40 - ns
Reset Pulse Width twH 5.0 600 | 375 - ns
10 350 [ 200 | - ns
15 260 [ 150 | - ns
Reset Removal Time trem 5.0 625 | 250 - ns
10 190 | 75 - ns
15 145 | 50 - ns
Clock Input Rise and Fall Time tTLH, 5.0 - - 1.0 s
e [T 10 | - | - |80 | ms
15 — | - [200] us
Input Pulse Frequency fel 5.0 - 25 [ 1.0 [MHz
10 - 8.0 | 3.0 [MHz
15 - (12.0| 4.0 [MHz

Note 2. Data labeled “Typ” is not to be used for design purposes but is intended as an indication of
the device’s potential performance.
Note 3. The formulas given are for the typical characteristics only at +25°C.



Truth Table

CLOCK Reset Output State
0 0 No Change
0 1 All Outputs Low
1 0 No Change
1 1 All Outputs Low
e 0 No Change
-/ 1 All Outputs Low
—_ 0 Advance One Count
—_ 1 All Outputs Low

Clock
Reset
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