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8-BIT STATIC SHIFT REGISTER

The MC140148 and MC140218 B-bit static shift registers are
constructed with MOS P-channel and N-channel enhancement mode
devices in a single monolithic structure. These shift registers find
primary use in parallel-to-serial data conversion, synchronous and
asynchronous parailel input, serial output data queueing; and other
general purpose register applications requiring low power and/or
high noise immunity.

Synchronous Paraliel Input/Seriat Qutput (MCi40148)
Asynchronous Paraliel Input/Serial Output (MC140218B)
Synchronous Serial Input/Serial Qutput

Full Static Operation

“Q" Qutputs from Sixth, Seventh, and Eighth Stages
Doubte Diode Input Protection

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capable of Driving Two Low-power TTL Loads or One Low-power
Schottky TTL l.oad Over the Rated Temperature Range

& MC14014B Pin-for-Pin Replacement for CD4014B

MC 140218 Pin-for-Pin Repfacement for CD40218

MC14014B
MC140218

CMOS MSI

{LOW-POWER COMPLEMENTARY MOS)

8-BIT STATIC SHIFT REGISTER
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ORDERING INFORMATION

A Series: ~55°C to +125°C
MC14XXXBAL (Caramic Package Only)

C Saries. —40°C 1o +85°C
MC14XXXBCP (Plastic Package)
MC14XXXBCL (Caramic Package)

TRUTH TABLE
SERIAL OPERATION:

’ a6 | a7 | a8
MAXIMUM RATINGS" (Vollages Referenced 1o Vgg) t |CLOCK | Dg [P/S|| t-n+6it=n+7[t=n+8
Symbot Parameter value Unit O I I 0 ? 4
nt| _— 11 ]o 1 o] >
Voo DC Supply Voitage ~-05to + 18.0 v ne2 | [a] 0 Q 1 ]
n3) S 1 o 1 [ 1
Vin- Vout | Input or Output Voltage {OC or Transient) G5toVpp ~ 0.5 A =0 a6 a7 ae
fin lout |!nput or Output Current (DC or Transient), per Pin £ 10 mA PARALLEL OPERATION:
Pp Power Dissipation, per Packaget 500 mw CLOCK T "T
e ] Ds |PIS | Pp |”
Tsig Storage Temperature 65 to - 150 MC14014B MC14021B S n "
T Lead Temperature (8-Second Soldenng) 260 X X e o
"Maximum Ratings are those values beyond which damage lo the device may occur. - . X X T ! !
tTemperature Derating Flasuc “"P" Package: - 12mW-"C from 65 C toc 85'C *Q6, 7, & OB are avsilabie externally
Ceramic 'L Package 12mW "C from 100°C to 125 C X = Don‘t Care
LOG!IC HAGRAM
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7 o6 o5 Q1a 015 91
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A | ) A R R A
1
DSC‘HD' D ar—p a o ap----—D o o —1°
C c c c 8 c a4 [
10
Clock C»-l> ‘ . . R
Vop = Pin 16 P& =Pind
Vgs = Pin 8 P5 = Pin 13 2 12 3
Qs a? Qg
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MC14014BeMC14021B

ELECTRICAL CHARACTERISTICS (voltages Reterenced to Vgg)

Vop Tiow® 25°C Thigh®
Charscteristic Symbol Vdc Min Max Min Typ # Max Min Max Unit
Output Voltage "0 Level Voo 5.0 - 0.05 - 0 0.05 - 0.05 Vde
Vi =Vppor 0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 = 0.08
"1 tevel VoH 50 495 - 4.95 5.0 - 4.95 - Vde
Vin=0o0rVpp 10 9.95 - 995 10 - 995 ~
15 1495 - 14 .95 15 - 14.95 —~
input Voltage Q" Level Vie Vde
vg = 4.5 0r 0.5 Vdc} 5.0 - 5 - 2.25 15 - 15
(Vo - 9.0 or 1.0 Vdc} 10 - 3.0 - 4.50 30 - 3.0
Vo = 13.5 0r 1.5 Vdc) 16 — 4.0 — 6.78 4.0 — 4.0
"1 Level Vi
(Vg = 0.5 or 4.5 Vdc) 50 35 35 2.78 - 35 - Vdc
(Vg = 1.0 or 9.0 vdc) 10 70 - 70 5.50 - 70 -
Vg = 1.5 0r 13.5 Vdc} 15 1.0 - 11.0 8.2% - 11.0 -
Output Drive Cursent (AL Device) tor mAdc
(VoH = 2.5 Vde) Source 5.0 -3.0 - -2.4 —-4.2 - -1.7 -
(VoH = 4.6 Vdel 50 —-0.64 - —0.51| -0.88 - —0.38 -
(Vou = 9.5 Vacl 10 -1.6 ~ ~-1.3 | —-2.25 - —-0.9 -
(Vg = 13.5 Vdc) 15 —4.2 - ~3.4 —B8.8 = ~2.4 -
(Vo = 0.4 Vde) Sink oL 5.0 0.64 - 051 0.88 - 0.36 B mAdc
{Vop = 0.5 Vde) 10 16 - 13 225 - 09 -
Vo = 15 Vde) 15 4.2 - 34 8.8 - 24 -
Output Drive Current {CL/CP Device) 10H mAdc
(VoK = 2.5 Vde) Source 50 -2.5 - -21 —4.2 - -1.7 -
(Vg = 4.6 Vdc) 5.0 -0.52 - —0.44( —0.88 - ~0.36 -
(VoH = 9.5 Vde) 10 -1.3 - ~-1.1 —2.25 - -0.9
{(Vor = 13.5 Vde) 15 -3.6 = --3.0 —8.8 - —2.4 -
(VoL =04 vdc) Sink toL 5.0 052 - 044 088 - 0.36 - mAdc
Vo = 0.5 Vdcl 10 13 - 1 2.25 09 -
VoL = 1.5 Vdcl 15 3.6 - 3.0 8.8 - 24
tnput Current (AL Device) iin 15 - +«0.1 - +0.00001| :01 — 1.0 uAdc
Input Current {CL/CP Devicel Yin 1% - +03 - +0.00001 | 203 - +10 uAdc
input Capacitance Cin - - — - 50 75 - pf
Vi =0)
Quiescent Current {AL Device) Ipo 50 - 5.0 - 0.005 50 - 150 uAdc
{Per Package) t0 E 10 - 0.010 10 - 300
15 20 - 0.015 20 - 600
Quiescent Current {CL/CP Device) op 5.0 - 20 - 0.00% 20 - 150 uAdc
{Per Package} 10 - 40 - 0010 40 - 300
15 — 80 - 0.015 80 - 600
Total Supply Current® "t ir 50 i1 = {0.76 pAskH2l f + ipD rAdc
{Dynamic plus Quiescent, 10 1T ={1.50 uA/kH2) t + 1pp
Per Package) 15 Yy =(2.25 uA/KH2) £+ inp
(CL = 50 pf on ail outputs, all
buffers switching)

“Tigw = — 55°C fcr AL Device, —40°C for CL/CP Device.

Thigh = +125°C for AL Device, +85°C for CL/CP Device

#Data labeiled “Typ' is not to be used for design purposes but is

as an i

at the IC's p

parformance.

**The tormulas given are for the typical characteristics only at 25°C.

17o caiculatae totai supply current at loads other than §0 pF

IT(CL) = ({50 pF) + (Cy ~50) Vik

whera: it is in wA (per package}. C_in pF, V = (Vpp— Vgg) in voits,
fin kHz is input frequency, and k = 0.0015.

PIN ASSIGNMENT

This device contains protection circuitry to guard against damage due to high
static voitages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this high-
impedance circuit. For proper operation, Vi and Vgt should be constrained
to the range Vgg < (Vjp Or Vgut) < Vpp-

Unused inputs must always be tied to an appropriate logic voltage levei (e.g.,
sither Vgg or Vpp). Unused outputs must be left open.
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MC14014BeMC14021B

SWITCHING CHARACTERISTICS (G| =50 pF, To=25°C)

Voo
Characteristic Symbol vde Min Typ # Max Unit
Output Rise and Fall Time TLH, ns
TLH: tTHL = (1.6 na/pF) G~ 25 ns THL 5.0 — 100 200
tTLH, tTHL = (0.75 ng/pF) € + 12.5 ns 10 — 50 100
LK ITHL = (0.55 ns/pF) G + 9.5 ns 15 — 40 80
Propagation Delay Time (Clock to Q. P/S to Q) tPLy, ns
tPHL. tPLH = (1.7 ns/pF) C + 315 ns tPHL 5.0 — 400 800
tpHL. tpLp = (0.66 ns/pF) Cp + 137 ns 10 - 170 340
tpuL. tpLH = (0.5 nsipF) C_ + 90 ns 15 - 115 230
Clock Pulse Width YWH 5.0 400 150 — ns
10 175 75 —
15 135 40 —
Clock Frequency tel 50 —_ 30 1.5 MHz
10 - 8.0 3.0
15 - 8.0 4.0
Parallel/Serial Controd Puise Width wH 5.0 400 150 — ns
10 175 75 —
15 135 40 —
Setup Time tsu 5.0 200 100 — ns
Pi8 to Clock 10 100 50 —
15 80 40 —
Hold Time th 5.0 20 -2.5 — ns
Clock to P/8 10 20 -10 —_
15 25 0 -
Setup Time tsu 5.0 350 150 — ns
Data {Paratlei or Serial} to 10 80 50 —
Clack or P/S 15 60 30 —
Hold Time th 5.0 45 0 — ns
Cilock to Dg 10 35 o -
15 35 5 —
Hold Time th 5.0 50 25 - ns
Clock to Py 10 45 20 —
15 45 20 —
input Clock Rise Time ey 5.0 — — 15 [re]
10 - —_ 5
15 — — 4

“The formulas givan arg for the typical characteristics only at 26°C.

#Data labelled “Typ™ is not to be used for design purposes but is

as an ion of the IC's ial performance.

FIGURE 1 ~ OUTPUT SOURCE CURRENT TEST CIRCUIT
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FIGURE 2 — OUTPUT SINK CURRENT TEST CIRCUIT
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MC14014BeMC140218B

FIGURE 3 —~ POWER DISSIPATION TEST CIRCUIT AND WAVEFORM
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FIGURE 4 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
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