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National Semiconductor

74VHC175
Quad D Flip-Flop

General Description

The VHC175 is an advanced high-speed CMOS device fab-
ricated with silicon gate CMOS technology. it achieves the
high-speed operation similar to equivalent Bipolar Schottky
TTL while maintaining the CMOS low power dissipation.
The VHC175 is a high-speed quad D flip-flop. The device is
useful for general flip-flop requirements where clock and
clear inputs are common. The information on the D inputs is
stored during the LOW-to-HIGH clock transition. Both true
and complemented outputs of each flip-flop are provided. A
Master Reset input resets all flip-flops, independent of the
Clock or D inputs, when LOW.

An input protection circuit insures that OV to 7V can be ap-
plied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery backup. This circuit pre-
vents device destruction due to mismatched supply and in-
put voltages. ’

PRELIMINARY

Features

® Low power dissipation:
lcg = 4 pA (max) at Ty = 25°C

® High noise immunity: Vi = Vil = 28% Vg (min)

m All inputs are equipped with a power down protection
function

® Balanced propagation delays: tpLH = tPHL

= Low noise: VoLp = 0.8V (max)

® .Pin and function compatible with 74HC175

Ordering Code: sece section 6

Commercial Package Number Package Description
74VHC175M M16A 16-Lead Molded JEDEC SOIC
74VHC175SJ M16D 16-Load Molded EIAJ SOIC
74VHCA75MTC MTC16 16-Lead Molded JEDEC Type 1 TSSOP
74VHC175N N16E 16-Lead Molded DIP

Note: Surlace mount packages are also available on Tape and Real. Specify by appending the suffix letter *X” to the ordering code. '

Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC DIP, TSSOP and SOIC
| ] | | W % . T
[ o 0, 0, cp 1 0,2 15h-a
—_— 43 14105
— % D=4 13}=0y
— 0
=0 % ” ) o, =5 120,
G % % % % % G & —q, Ul 1=
\ARARARA " s o
! oND= 8 gf=—cr
TL/F/11637-1 — —%
: b3, TL/E/11637-3
Pin Names Description P —*
P, [
Dg-D3 Data Inputs
cP Clock Pulse Input TLIF/11857-2
MR Master Reset Input
Qo-Q3 True Outputs
Qo-Q3 Complement Outputs .
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Functional Description Truth Table

The.VHC175 consists of four edge-triggered D flip-flops with " Input Output
individual D inputs and Q and & outputs. The Clock and puts puts
Master Reset are common. The four flip-flops will store the . @, MR=H @ty
state of their individual D inputs.on the LOW-to-HIGH clock D Q - a
(CP) transition, causing individual Q and Q outputs to follow. n n °n
A LOW input on the Master Reset (MR) will force all Q out- L L H
puts LOW and Q outputs HIGH independent of Clock or H H L
Data inputs. The VHC175 is useful for general logic applica- —
tions where a common Master Reset.and Clock are accept- H = HIGH Voltage Level
ble . L= LQW'VoItage Level
abte. tn = Bit Time before Clack Pulse
th+1 = Bit Time after Clock Pulse
Logic Diagram
MR cP Dy . D, 0y D
|— D Q |— )] Q Q )] Q
cp Q 43 [0} Q —fcr Q
co cD : . CD
4 I . T
Q5 Q5 IR 4 q 9 Q

TL/F/11637-4
Please note that this diagram is provided only for the un'i:lerslanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note 1)

Supply Voltage (Vco)

DC Input Voltage (Vi)

DG Output Voltage (VouT)
Input Diode Current (lj)
Qutput Diode Current (Iok)
DC Output Current {louT)
DC Vgc/GND Current (icc)
Storage Temperature (TsTa)

Lead Temperature (T)
{Soldering, 10 seconds)

—0.5Vto +7.0V
—05Vto +7.0V
—0.5V to Vgg + 0.5V
—20mA

+20 mA

+25mA

+50 mA

—65°Cto +150°C

260°C

Note 1: Absolute Maximum Ratings are values -beyond
which the device may be damaged ot have its useful life
impaired. The databook specifications should be met, with-
out exception, to enswe that the system desigri is reliable
over its power supply, temperature, and output/input load-
ing variables. National does not recommend operation out-
side databook specifications.

Recommended Operating

Conditions

Supply Voltage (Vcc) 2.0Vto +5.5V
Input Voltage (ViN) OVto +5.5V
Qutput Voltage (Vout) 0Vto Voo

Operating Temperature (Topr) —40°Cto +85°C

Input Rise and Fall Time (t;, t)

Voo = 3.3V 0.3V 0 ~ 100 ns/V
Voo = 5.0V 0.8V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC
Vee Ta = —40°C .
Symbol Parameter = 25° Units Conditions
y ) Ta=25C to +85°C !
Min Typ Max - Min’ Max
ViH High Level Input 2.0 1.50 1.50 v
Voltage 3.0-55 | 0.7 Ve 0.7 Vee
ViL Low Level Input 20 0.50 0.50 v
Voltage 3.0-55 0.3 Vee 0.3Vce
Vou High Level Output 2.0 1.9 20 19 VIN=ViH | lon = =50 pA
Voltage 3.0 2.9 3.0 29 v orvi_
4.5 4.4 4.5 4.4
3.0 2.58 2.48 v loH = —4 mA
45 3.94 3.80 loH = —8 mA
VoL Low Level Output 20 0.0 0.1 0.1 VIN= V4 | loL = 80 uA
Voltage 30 0.0 0.1 0.1 \ orViL
4.5 0.0 041 041
3.0 0.36 0.44 y loL = 4 mA
4.5 0.36 0.44 loL = 8mA
N Input Leakage 0-55 +0.1 +1.0 pA | Viy = 55YorGND
Current
lcc Quiescent Supply Vin = Voo or GND
Current 55 4.0 40.0 WA
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DC Characteristics for 'VHC Family Devices: seo section 2 for Waveforms (Continued)

_ 74VHC

Symbol Parameter Vec Ta = 25°C Units | Conditions Fig.

. v) No.

Typ Limits

Vorp* Quiet Output Maximum Dynamic Vg . 5.0 0.4 0.8 \ CL=50pF | 2-11,12
Vowv* Quiet Output Minimum Dynamic Vo 50 | -04 -08 \ C. =50pF | 2-11,12
ViHD* Minimum High Level Dynamic Input Voitage 5.0 35 ) CL = 50pF | 2-11,12
ViLp* Maximum Low Level Dynamic input Voltage 1 5.0 ) 1.5 \ Cy = 50pF | 2-11,12

*Parameter guarantead by design.

AC Electrical Characteristics for V_HC: See Section 2 for Waveforms

74VHC 74VHC
Vee - Ta = —40°C Fig.
Symbol Parameter = 25° Units Conditions
ymbo W) Ta=25C to +85°C" : No.
Min  Typ Max Min Max
frax Maximum Clock 33+03| 90 140 75 ' CL=15pF
Frequenc MHz
Quency 50 75 45 CL = 50 pF
5005|150 210 125 CL = 15pF
MHz
85 115 75 CL = 50pF
tpLH, Propagation Delay 33+03 7.5 11.5 1.0 13.5 CL=15pF | 2.5,6
) = ns
tPHL Time (CP t0 Qq or Qp) 100 150 1.0 17.0 CL=50pF | 25,86
5005 4.8 7.3 1.0 8.5 CL = 15pF 2-5,6
ns
6.3 93 1.0 10.5 CL = 50pF 25,6
tpLH, Propagation Delay Time | 3.3 + 0.3 6.3 10.1 1.0 12.0 CL=15pF | 25,6
—t ns
tPHL (MR to Qn or Q) 88 136 1.0 155 CL=50pF |256
5.0+ 05 4.3 6.4 1.0 75 CL=15pF | 25,6
ns
58 8.4 1.0 9.5 C_=50pF | 2586
togLH, | Outputto 33103 15 15 CL = 50 pF
tosHL Output Skew . ’ (Note 1)
5.0 %05 C_ = 50pF
1.0 10 (Note 1)
Cin Input Capacitance 4 10 10 pF Vee = Open
Cpp Power'Dlssmatlon 44 pF (Note 2)
Capacitance

Note 1: Parameter guaranteed by design. tog 1 = [tPLHmay — tPLH ik toshL =] tPHLmay — PHLminl-

Note 2: Gpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained from the equation: fcg (opr.) = Cpp * Vog * fin + Ico/4 (per F/F), and the total Cpp when n pcs of the Flip Flop operate can be
calculated by the following equation: Cpp {total) = 30 + 14 e
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AC Operating Requirements for VHC:: sce Section 2 for Waveforms

74VHC 74VHC
Symbol Parameter "Vec Ta = 25°C Ta = —40°C | ypits | Conditions Fig.
()] to +85°C No.
Typ Guaranteed Minimum
w Minimum Pulse Width (CP) 3.3 5.0 5.0 ns 56
tw(H) 5.0 5.0 5.0
tw Minimum Pulse Width (MR) 33 5.0 5.0 s 2.6
50 5.0 5.0
tg Minimum Setup Time (Dn to CP) 3.3 5.0 50 ns 2.9
5.0 4.0 4.0
tH Minimum Hold Time (Dn to CP) 3.3 1.0 1.0 ns 29
5.0 1.0 1.0
trem Minimum Removal Time (MR) 3.3 5.0 5.0
5.0 5.0 5.0 ns 26,9
*Vgg is 3.3 0.3V or 5.0 +0.5V
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