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UB-SUFFIX SERIES CMOS GATES

The UB Series logic gates are constructed with P and N channel
enhancement mode devices in a single monolithic structure {Com-
plementary MOS). Their primary use is where low power dissipation
and/or high noise immunity is desired. The UB set of CMQS gates
are inverting non-buffered functions.
® Supply Volitage Range = 3.0 Vdc to 18 Vdc
® Linear and Oscillator Applications
® Capable of Driving Two Low-power TTL Loads or One Low-power

Schottky TTL Load Over the Rated Temperature Range.

DOoubie Diode Protection on All Inputs

Pin-for-Pin Replacements for Corresponding CD4000
Series UB Suffix Devices

MC14001UB

Quad 2-input NOR Gate

MC14002UB

Dual 4-input NOR Gate

MC14011UB

Quad 2:input NAND Gate

MC14012UB

Dual 4-input NAND Gate

MC14023UB

Triple 3-Input NAND Gate

MC14025UB

Triple 3-input NOR Gate

CMOS SSi

(LOWPOWER COMPLEMENTARY MOS)

UB-SERIES GATES

LOGIC DIAGRAMS
MC 1400108 MC14002UB McCl14011UB
Quad 2 Input NOR Gate Dual 4-Input NOR Gate Quad 2-Input NAND Gate
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MC14023UB MC14025UB

Mci401208 Triple 3-input NAND Gate Triple 3-lnput NOR Gate

Duat 4-input NAND Gate
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L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 CASE 646

ORDERING INFORMATION

A Series: - 55°C to ~125°C
MC14XXXUBAL (Ceramic Package Only.

C Series: —40"C to +85°C
MC14XXXUBCP (Plastic Package)
MC14XXXUBCL (Ceramic Package)

Vpp = Pin 14
Vgg = Fin?
for ANl Devices

This device contains protection circuitry to
guard against damage due to high static
voltages or electric fields. However, precau-
tions must be taken to avoid applications of
any voltage higher than maximum rated
voltages to this high-impedance circuit. For
proper operation, Vi, and Vg, shouid be
constrained to the range Vgg = (Vjn or
Vout) = VpD-

Unused inputs must atways be tied to an ap-
propriate logic voltage fevel (e.g., either Vgg
or Vpp). Unused outputs must be left open.
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CMOS UB-SERIES GATES

MC14001UB

Quad 2-Input NOR Gate

PIN ASSIGNMENTS

MC14002UB

Dual 4-Input NOR Gate

A4 A
1] in 1, Voo =14 1 =] 0uty Voo =14
2 in 2, In 29013 2C]in 1y Outg 513
I3 Outy InigfF—=12 3 In 2, In 4g £ 12
4CJoutg Outp 11 4TJin3, in 3g F 11
8C]In1g outc FD 10 5 nd, in 2g B=310
6 In 2g In2cF3e 6 I nc In1gfDe
1] vgg nicfos 7 0] vgg NCFTs
MC14012UB MC14023UB

Dual 4-Input NAND Gate

Triple 3-Input NAND Gate

MC14011UB

Quad 2-lnput NAND Gate

—
1Tein 1, Voo o 14
2Cc]in 2,4 in2gf—m 13
I Cout, Intgf—=12
4 Cloutg Outp =21
S'CZJ—- inlg Oute =3 10
6 3in2g in2cfF3¢
7] vgs n1cf38
MC14025UB

Tripte 3-Input NOR Gate

——— ]
1 CJOuty Voo b 14 1:In!AVVDD:,14 l::'"’AV Vool 14
2CJin 1, Outg £ 13 2 In 2,4 In3¢ckm13 2c—In 2, In3¢c ks 13
Ic]in 2, in 4g =912 3e=]inig In2¢c b2 3c—jinig In2¢cfkEm 12
4CT]In 3, tn 3g M 40C]in2g lnlcpn 4 C}in 2g nickDn 11
(Y= LY In2g 10 sc=]in3g Oute b 10 st—]in3g outc 3 10
8 CINC tn1g 39 6 -3 Outy Outy 9 6 ] Outg Outa a9
71T vgy NC 8 703 vgs In3sFo8 7 =] vss in3aFD8
NC = No Connection
MAXIMUM RATINGS* (voltages Referenced 10 Vgg)
Symbol Parameter Value Unlit
Vpo DC Supply Voltage -051tc +18.0 \i
Vin. Vout | {nput or Output Voitage (OC or Transient) ~0510 Vpp +0.5 v
lin. lout | Input or Output Turrent (DC or Transient), per Pin *10 mA
Po Power Dissipation, per Packaget 500 mw
Tsig |Storage Temperature —~651to ~150 ‘C
T tead Temperature (8-Second Soldering) 260 °C

*Maximum Ratings are those values beyond which damage to the device may accur

+Temperature Derating Plastic “P Package
Ceramic "L Package

6-15

- 12mW/°C from 65°C t5 85°C
= 12mW/°C from 100°C to 125°C



CMOS UB-SERIES GATES

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

v Tiow" 25°C T *
Characteristic Symbol Vgg low high Unit
Min Max Min Typ # Max Min Max
Output Voitage “0" Level 5.0 - 0.05 — 0 0.05 - 0.05
Vin = Vpp or € VoL 10 — 0.05 — 0 0.05 — 005 | vdc
18 — 0.05 - 0 0.05 - .05
“1" Level 5.0 4.95 — 495 5.0 — 495 —
Vin = 0 or Vpp VOH 10 9.95 — 9.95 10 —_— 995 — Vdc
15 14.95 — 14.95 15 — 14.95 —
Input Voltage “0" Level
(Vo = 4.5 vdc) v 50 - 1.0 — 225 1.0 — 1.0
(VO = 9.0 Vdc) I 10 — 20 - as0 | 20 | — | 20 |V
{Vo = 13.5 vde} 15 - 25 — 8.75 25 — 25
“1" Level
(Vg = 0.5 Vdc) v 50 4.0 —_ 40 275 —_ 4.0 —
(VO = 1.0 Vde) H 10 80 — 8.0 550 — | 8o | — |V
(Vo = 1.5 Vdc) 15 12.5 — 125 8.25 —_ 125 -
Qutput Drive Current (AL Device)
{VOH = 2.5 Vdc) Source 5.0 12 — -1.0 -1.7 — -0.7 —
(VOH = 4.6 Vdc) IOH 50 0.25 — 02 | -036 — | -014| — [made
(VOH = 9.5 Vdc) 10 - 0.62 — -05 -09 — -035 | —
Mor = 13.5 Vdc) 15 -1.8 — -15 -3.5 — 1.1 —
(VoL = 0.4 Vdc) Sink 50 0.64 — Q.51 0.88 — 0.36 -
(VoL = 0.5 Vda) oL 10 1.6 — 13 225 — 0.9 — | mAde
(VoL = 1.5 Vdc) 15 4.2 - 3.4 8.8 — 2.4 —
QOutput Drive Current (CL/CP Device)
(VOH = 2.5 vdc) Source 5.0 -1.0 — -0.8 17 —_ ~0.6 —
(VOH = 4.6 Vdc) IOH 5.0 -0.2 — -0.16 | -0.36 — 012 | — | mAde
(VOH = 9.5 Vdc) 10 0.5 — -0.4 -09 — .03 —
(VOH = 13.5 Vdc) 15 -1.4 —_ -1.2 -35 — -1.0 -
(VoL = 0.4 Vdc} Sink 5.0 0.52 — 0.44 (.88 — 0.36 —
(VoL = 0.5 Vdc) oL 10 1.3 — 11 2.25 — 0.9 — | mAde
(VoL = 1.5 Vdc) 15 3.6 — 3.0 8.8 — 24 —
Input Current (AL Device) lin 15 — +0.1 — +0.00001| =0.1 — =10 | uAde
input Current {CL/CP Device) lin 15 — +0.3 — =0.00001| >03 — =10 | pAde
Input Capacitance Cin — — — — 5.0 75 — — pF
Vin = 0)
Quiescent Current (AL Device) ipp 5.0 —_ 025 - 0.0005 025 — 7 pAdc
(Per Package) 10 — 05 — 0.0010 0.5 - 15
15 —_— 1.0 — 0.0015 1.0 — 30
Quiescent Current (CL/CP Device) [[3)5} 50 — 1.0 — 0.0005 1.0 — 75 uAdc
{Per Package) 10 — 20 — 0.0010 20 — 15
15 — 40 — 0.0015 4.0 —_ 30
Total Suppty Current**t T 50 IT = (0.3 nAkHz) | + Ipp/N uAdc
{Dynamic plus Guiescent, 10 IT = (0.6 pAKHz} f + Ipp/N
Per Gate, Ci = 50 pF) 15 IT = (0.8 pAKHz) f + Ipp/N

“Tiow = —55°C for AL Device, ~40°C for CL/CP Device.
Thigh ~ + 125°C for AL Device. +85°C for CL/CP Device.

#Data labelied "Typ” Is not to be used for design purposes but s
intended as an indication of the IC's potentiai performance.

**The formulas given are for the typical characieristics only at 25°C
1To calcutate total supply current at ioads other than 50 pF:

T(CY) = 50 pF) + (CL -50) Vik
where: I is in uH (per package), CL in pF, V = (Vpp - Vgg) in voits,

fin kHz is input frequency, and k = 0.001 < the number of exercised
gates per package.



CMOS UB-SERIES GATES

SWITCHING CHARACTERISTICS® (C(_ =50 pF, Tp = 25°C)

Voo
Characteristic Symbol Vde Min Typ # Max Unit
Qutput Rise Time TLH ns
trLH = 3.0 ns/pF) C + 30 ns 50 - 180 360
tTLH = (1.5 ns/oF) C + 15 ns 10 - 90 180
tTLH = (1.1 ns/oF) CL + 10 ns 15 — 65 130
Output Fall Time tYHL ns
TTHL = {1.5ns/oF) Cp + 25 ns 5.0 - 100 200
THL = {0.75 ns/pFi C + 125 ns 10 - S0 100
trHL = (0.5 ns/pF) C|_+9.5ns 15 — 40 80
Propagation Delay Time PLH.PHL ns
PLH. tPHL = (1.7 ns/pF) C + 30 ns 5.0 - 20 180
tpL M. tpH L = (0.66 ns/pF) Cy + 22 ns 10 - 50 100
PLH, 1PHL = 1050 ns/pFI C + 15 ns 15 - 40 80

“The formulas given ate for the typical characteristics only at 26°C

#Data labelled " Typ is not to be used for design purposes but is
intended as an indication of the IC's potential performance.

FIGURE 1 -- SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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CMOS UB-SERIES GATES
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MC14011UB CIACUIT SCHEMATIC
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MC14023U8 CIRCUIT SCHEMATIC
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MC14025U8 CIRCUIT SCHEMATIC
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FIGURE 2 — TYPICAL VOLTAGE AND
CURRENT TRANSFER CHARACTERISTICS
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FIGURE 3 — TYPICAL VOLTAGE
TRANSFER CHMARACTERISTICS versus

TEMPERATURE
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FIGURE 4 — TYPICAL OUTPUT SOURCE FIGURE 5 — TYPICAL OUTPUT SINK
CHARACTERISTICS CHARACTERISTICS
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