@ MOTOROLA MC14174B

CMOS MSI
HEX TYPE D FLIP-FLOP (LOWPOWER COMPLEMENTARY MOS)

The MC14174B hex type D flip-flop is constructed with MOS P-
channel and N-channel enhancement mode devices in a single mono- HEX TYPE D FLIP-FLOP
lithic structure. Data on the D inputs which meets the setup time
requirements is transferred to-the Q outputs on the positive edge of
the clock pulse. All six flip-flops share common clock and reset in-
puts. The reset is active low, and independent of the clock.

& Static Operation

® All inputs and Outputs Buffered
® Diode Protection on All Inputs
® Supply Voltage Range = 3.0 Vdc to 18 Vdc
® Capable of Driving Two Low-power TTL Loads or One Low-Power |
Schottky TTL Load over the Rated Temperature Range 6 4
. . 1 1
® Functional Equivalent to TTL 74174
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648
MAXIMUM RATINGS* (Voltages Referenced to Vgg) ORDERING INFORMATION
Symbot Parameter Vvalue Unit A Series: —55°C to +125°C
VDD DC Supply Voitage ~05to +180 v MC14XXXBAL (Ceramic Package Only)
Vin. Vout | Input or Output Voltage (DC or Transient) -05tovpp +058 \ C Series: — 40°C to + 85°C

Lin. Tout | Input or Qutput Current (DC or Transient), per Pin +10 mA MC14XXXBCP (Plastic Package)
MC14XXXBCL (Ceramic Package)

Py Power Dissipation, per Packaget 500 mw
Tstg Storage Temperature -651t0 +150 °C
Ty Lead Temperature (8-Second Saldering) 260 °C

“Maximum Ratings are 'hose values beyond whicnh damage to the device may occur
tTemperature Derating Piastic "P” Package: - 12mWs°C from 65°C to 85°C
Ceramic "L Package - 12mW/°C from 100°C to 125°C

TRUTH TABLE

(Postive Logic)
BLOCK DIAGRAM
INPUTS OUTPUT
Clock Data Hesst Q 9 O—{Clock Qo—o0 2
| =l [ 1 0 10— Memi ar s
s 1 1 1 30—{oo 0
" X 1 Q g:_ 40—{D1 Qp—o 7
nge
X X 0 0 6 0—{D2 asl—o 10
13 0——4 D3
X = Don’t Care 130—1Da Q4 —0 12
14 0—{ 0S8 Q6 f—o0 15
This device contains protection circuitry to guard against damage due to high static
voltages or electric fields. However, precautions must be taken to avoid applica- Vpp = Pin 16
tions of any voltage higher than maximum rated voltages to this high-impedance Vgg = Pin8

circuit. For proper operation, Vi, and Vgt should be constrained to the range Vsg
= (Vin of Vout) = Vpp-

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either
Vgg or Vpp). Unused outputs must be left open.
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MC14174B

ELECTRICAL CHARACTERISTICS (voltages Reterenced to Vgg)

Voo Tiow" 25°%¢ Thigh®
Characteristic Symbol Vdc Min Max Min Typ # Max Min Max Unit
Outpul Voitage 0 Level VoL 50 — 005 — 0 0.05 — 0.05 Vdc
Vin=Vppor 0 10 — 0.05 - 0 0.05 - 0.05
15 — 0.05 — Y 0.05 — 0.05
"1 Level Von 50 495 — 4.95 5.0 - 4.95 — Vde
Vin=00r Vpp 10 9.95 - 9.95 10 — 9.95 —
15 485 - 14.95 15 — 14.95 —
input Voltage 0" Level ViL Vdc
(Vg=45o0r 0.5 Vdc} 50 — 15 - 2.25 15 — 156
Vo =9.0 or 1.0 Vdc) 10 —_ 3.0 - 4.50 30 — 3.0
Vo =13.5 or 1.5 Vacl 15 e 40 - 6.75 4.0 — 4.0
1 Level Vi
(Vg = 0.5 or 4.5 Vdc) 50 35 - 35 275 bt 35 - Vdc
Vg =1.00r 90 Vdc) 10 70 — 70 $.50 - 7.0 -
(VO =15 0r 13.5 Vdc) 15 1.0 — } no 825 — 11.0 —
[Output Drive Current (AL Device} 10H mAdc
(VOH = 2.5 Vde! Source 50 -3.0 — -24 -4.2 - -1.7 —
{(VoH =4.6 Vdci 50 -064 - -0.51 -0.88 — ~-0.36 —
(VoK =9.5 Vdc! 10 -1.6 - -13 -2.25 _ -09 —_
Vol = 13.5 Vdcl 15 ~4.2 — -34 -8.8 — -2.4 _
(VoL = 0.8 Vdc! Sink oL 5.0 064 - 051 088 - 0.36 - mAdc
VgL =05 Vac: 10 16 o 13 225 - 09 —
(Vo =15 Vde! 15 a2 - 34 88 - 24 -
[Output Drive Current (CL/CP Devicel oK mAde
(VOH = 2.5 Vdc} Source 50 -25 _— -2.1 -4.2 — -1.7 —
{VoH = 4.6 Vdc) 5.0 -0.52 — -0.44 -0.88 — -0.36 —
(VoH = 9.5 Vde) 10 -13 _ -1.1 -2.25 - 09 —
{Vgq = 13.5 Vac) 15 -3.6 — -3.0 -88 - -24 —_
{Voy =04 Vdc! Sink oL 5.0 052 — 0.44 0.88 - 0.36 —_ mAdc
(Vo =0.5 Vde) 10 13 — 1.1 2.25 — 09 —
(VoL = 1.5 Vde) 15 kX' - 30 88 — 24 —
input Current (AL Device) lin 15 — +0.1 — [+t000001 | +01 — 1.0 uAdc
Input Current (CL/CP Device} lin 15 — 103 — }+0.00001| 203 — 1.0 uAdc
tnput Capacitance Cin — — — 50 75 - — pF
(Vi =0l
[Quiescent Current (AL Device) oo 50 - 50 -— 0.005 50 — 150 uAdc
{Per Package) 10 — 10 —_ 0.010 10 — 300
15 — 20 - 0.015 20 — 600
Quiescent Current 1CL/CP Devicel iop 50 — 20 — 0.005 20 —_ 150 uAdc
{Per Package) 10 —_ 40 — 0.010 40 - 300
15 —_ 80 — 0.015 80 — 600
Totai Supply Current®*t the 50 IT 7~ (LA RA/KHZI f + 19 uAdc
{Dynamic plus Quiescent, 10 1T = (23 uA/KHZ} f + g
Par Package) 15 1T = (3.7 uAlKHz) § + 1pp
(Cy = 50 pF on all outputs, ail
bulfers switching)

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

“*The formulas given are for the typical characteristics oniy at 25°C.

1+To calcuiate total supply current at loads other than 50 pF:

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

where: I is in wA (per package), Cy_in pF, V = (Vpp -~ Vgg) in volts,

HCL) = 17150 pF) + (g —50) V1K

fin kHz is input frequancy, and k = 0.003.
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SWITCHING CHARACTERISTICS* (C| = 50 pF. Tp = 25°C)

MC14174B

Voo All Types
Characteristic Symbol Vde Min Typ # Max Unit
Qutput Rise and Fall Time TLH- TTHL ns
ITLH. tTHL = (1.36 ns/pF) C_ + 32 ns 5.0 — 100 200
TLH, tTHL = (0.6 rs/oF) C + 20 ns 10 — 50 100
tTLH- trHL = (0.4 ns/pF) C_ + 20 ns 15 — 40 80
Propagation Delay Time — Clock to Q tPLH. tPHL ns
tPLH, tPHL = (0.9 ns/pF) C + 165 ns 5.0 — 210 400
tpLH, tPHL = (0.36 nsipF) C| + 64 ns 10 — 85 160
tPLH, tPHL = (0.26 nsipF) G + 52 ns 15 — 65 120
Propagation Delay Time ~ Reset to Q PHL ns
tPHL = (0.9 ns/pF) C + 205 ns 50 — 250 500
tPHL = (0.36 ns/pF) Cp + 79 ns 10 — 100 200
tPHL = (0.26 ns/pF) CL + 62 ns 15 — 75 150
Clock Pulse Wigdth tWH 5.0 150 75 - ns
10 90 45 -
15 70 35 -
Reset Pulse Width twi 5.0 200 100 - ns
10 100 50 -
15 80 40 —
Clock Pulse Frequency fel 50 — 7.0 20 MHz
10 — 12.0 50
15 - 15.5 65
Ctock Pulse Rise and Fail Time TLH: TTHL 5.0 — — 15 us
10 — — 50
15 — — 40
Data Setup Time tsu 5.0 4C 20 -— ns
10 2C 10 -
15 1& 0 8
Data Hold Time th 5.0 8C 40 - ns
10 40 20 —_—
15 3G 15 -
Feset Removal Time trem 5.0 250 125 -~ ns
10 100 50 -
15 8C 40 -

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

#Data tabelled “Typ™ i5 not 10 be used for design purposes but is

intended as an indication of the IC’s potential performance.

PIN ASSIGNMENT

~—
1% Voo o 16
2 Qo Qs 15
300 DsE114
4 —jo1 paf13
s a1 Q42
6 b2 p3foNn
7 CJa2 a3fo
8 C]vgs [ ==1]
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MC14174B

TIMING DIAGRAM
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