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NTE4558B
Integrated Circuit
CMOS, BCD-to-Seven Segment Decoder

Description:

The NTE4558B is a BDC-to seven segment decoder in a 16-Lead DIP type package that decodes
4-bit binary coded decimal data dependent on the state of auxiliary inputs, Enable and RBI, and
provides an active high seven segment output for a display driver.

An auxiliary input truth table is shown, in addition to the BCD-to-seven-segment truth table, to indicate
the functions available with the two auxiliary inputs.

Leading Zero blanking is easily obtained with an external flip—flop in time division multiplexed systems
displaying most significant decade first.

Features:

Quiescent Current = 5.0nA/Package (Typ) at 5Vdc
Supply Voltage Range = 3Vdc to 10Vdc

Segment Blanking for All lllegal Input Combinations
Lamp Test Function

Capability for Suppression of Non-Significant Zeros
Lamp Intensity Function

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

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

DC Supply Voltage, VoD -« o v vt e -0.5t0 +18.0V
Input Voltage (All INputs), Vin ..o -0.5t0 Vpp + 0.5V
DC Current Drain (Per Pin), | ..o e e e 10mA
Operating Temperature Range, Ta .. ..o oo e -5510 +125°C
Storage Temperature Range, Tgtg - -« - oo vv i -65 to +150°C

Note 1. This device contain circuitry to protect the inputs against damage due to high static
voltages or electric fields; however, it is advised that normal precautions be taken to avoid
application of any voltage higher than maximum rated voltages to this high impedance
circuit. For proper operation it is recommended that V;, and V,; be constrained to the
range VSS < (Vin or Vout) < VDD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either Vgg
or VDD)-



Electrical Characteristics: (Note 2)

v -55°C +25°C +125°C
Parameter Symbol Vgtn: Min | Max | Min Typ | Max [ Min | Max | ynit
Output Voltage “0” Level VoL 5.0 - 0.05 - 0 0.05 - 0.05 | Vdc
Vin=Vppor0 10 - 0.05 - 0 0.05 - 0.05 | Vdc
15 - 0.05 - 0 0.05 - 0.05 | Vdc
“1” Level [ Vou 50 [495 | - | 495 5.0 - 495 | - | vdc
Vin =0 or Vpp 10 | 995 - 9.95 10 - 9.95 - Vdc
15 [14.95 - 14.95 15 - 14.95 - Vdc
Input Voltage (Note 4)  “0” Level Vi
(Vo = 4.5 or 0.5Vdc) 5.0 - 15 - 225 1.5 - 15 Vdc
(Vo =9.0 or 1.0Vdc) 10 - 3.0 - 4.50 3.0 - 3.0 Vdc
(Vo = 13.5 or 1.5Vdc) 15 - 4.0 - 6.75 4.0 - 4.0 Vdc
“1” Level Vi
(Vo = 0.5 or 4.5Vdc) 5.0 35 - 35 275 - 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 |12 | - | 10| -17 - | -07 | - |mAdec
(Von = 4.6Vdc) 50 |-025| - -0.2 -0.36 - |-014] - mAdc
(Von = 9.5Vdc) 10 (-062| - -0.6 -0.9 - |-035] - mAdc
(Von = 13.5Vdc) 15 | -1.8 - -15 -35 - -1 - mAdc
(VoL = 0.4Vdc) Sink loL 50 | 0.64 - 0.51 0.88 - 0.36 - mAdc
(VoL = 0.5Vdc) 10 1.6 - 1.3 225 - 09 - 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 (V|N = 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 | pAdc
15 - 15 - 0.015 15 - 600 | pAdc
Total Supply Current T 5.0 I+ = (1.2uAKHZ) f + Ipp UAdc
(Dynamic plus Quiescent,
Per Package, C|_ = 50pF on 10 It = (24pAkH2) f + Ipp HAdc
Swiching Note 3. Noto 5 E = GERAIHE) T+ oo AGS

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. Noise immunity specified for worst-case input combination.
Noise margin for both “1” and “0” = 1.0Vdc min @ Vpp = 5Vdc
2.0Vdc min @ Vpp = 10Vdc
2.5Vdc min @ Vpp = 15Vdc

Note 5. To calculate total supply current at loads other than 50pF:
IT(CL) = I-|-(50pF) +4 X 10_3(C|_ —50) VDDf
where: It is in uA (per package), C_ in pF, Vpp in volts and f in kHz is input frequency.



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

V
Parameter Symbol Vgg Min | Typ | Max | Unit

Output Rise Time trLn,

trn = (3.0ns/pf) CL + 30ns 5.0 - | 180 | 360 | ns

tTLH = (1 5ns/pf) C|_ + 15ns 10 - 90 180 ns

trn = (1 A ns/pf) C|_ + 10ns 15 - 65 130 ns
Output Fall Time tTHL

ttyL = (1.5ns/pf) C| + 25ns 5.0 - 100 | 200 | ns

tTHL = (0.75ns/pf) C|_ + 12.5ns 10 - 50 100 ns

trHL = (0.55ns/pf) C + 9.5ns 15 - 40 | 80 ns
Propagation Delay Time tpLH

tpLH = (1.7ns/pf) C + 495ns 5.0 - | 580 |1160 [ ns

tpLy = (0.66ns/pf) C + 187ns 10 - 1220 | 440 | ns

tpLy = (0.5ns/pf) C + 120ns 15 - 145 | 230 | ns

tpHL = (1 .7ns/pf) C|_ + 695ns tpHL 5.0 - 780 |1560 | ns

tpyL = (0.66ns/pf) CL + 242ns 10 - | 275 | 550 | ns

tpyL = (0.5ns/pf) C + 160ns 15 - 185 | 370 | ns

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:
Inputs Outputs
E, RBI D C B A a b c d e f g RBO | Display
1 1 0 0 0 0 1 1 1 1 1 1 0 1 0
1 X 0 0 0 1 0 0 0 0 1 1 0 1 1
1 X 0 0 1 0 1 1 0 1 1 0 1 1 2
1 X 0 0 1 1 1 1 1 1 0 0 1 1 3
1 X 0 1 0 0 0 1 1 0 0 1 1 1 4
1 X 0 1 0 1 1 0 1 1 0 1 1 1 5
1 X 0 1 1 0 0 0 1 1 1 1 1 1 6
1 X 0 1 1 1 1 1 1 0 0 0 0 1 7
1 X 1 0 0 0 1 1 1 1 1 1 1 1 8
1 X 1 0 0 1 1 1 1 0 0 1 1 1 9
1 0 0 0 0 0 0 0 0 0 0 0 0 0 Blank
0 0 X X X X 1 1 1 1 1 1 1 0 8
0 1 X X X X 0 0 0 0 0 0 0 1 Blank
X = Don’t Care
* All non-valid BCD input codes produce a blank display
Auxiliary Input Truth Table:
Enable RBI BCD Input Code RBO Function Performed

0 0 X 0 Lamp Test

0 1 X 1 Blank Segments

1 1 0 1 Display Zero

1 0 0 0 Blank Segments

1 X 1-9 1 1 - 9 Displayed

X =Don’t Care

RBI = Ripple Blanking Input
RBO = Ripple Blanking Output



Pin Connection Diagram
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