TECHNICAL DATA

IN74L V174

Hex D-type flip-flop with reset; positive edge-trigger

The 74LV 174 isalow-voltage Si—gate CMOS device and is pin and
function compatible with the 74HC/HCT174.

The 74LV 174 has six edge-triggered D—type flip—flops with individual D
inputs and Q outputs. The common clock (CP) and master reset (MR)
inputs load and reset (clear) all flip—flops simultaneously.
Theregisterisfully edge-triggered. The state of each D input, one set—
up time prior to the LOW—to—HIGH clock transition, is transferred to the
corresponding output of the flip—flop.

A LOW level onthe MR input forces al outputs LOW, independently of
clock or datainputs.

The device is useful for applications requiring true outputs only and
clock and master reset inputs that are common to all storage elements.

Output voltage levels are compatible with input levels of CMOS,
NMOSand TTL ICs

Supply voltagerange: 1.2t05.5V

Low input current: 1.0 mA; 0.1 mA at O= 25°N

Output current: 6mA atVec=30V;12mA atVec=45V

High Noise Immunity Characteristic of CMOS Devices
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ORDERING INFORMATION

IN74LV174N Plagtic
IN74LV174D SOIC
1Z74LV 174 Chip
Ta =-40° to 125° Cfor all packages

PIN ASSIGNMENT

MR [] 10 160 Ve
Qo2 15[] 05
LOGIC DIAGRAM pol3 14 D5
D104 130 D4
00 { —2 2\ oo Q1ls 120 Q4
. 5 D206 111 b3
D1 e 11!
5 , Q207 10 Q3
pata D2 02 NONINVERTING GND [] 8 9cp
INPUTS M 10 (g OUTPUTS
paf 13 2 Yo
14 15
b as FUNCTION TABLE
op 9 > Inputs Outputs
MR CcP Dn On
VR _—]1 L X X L
H e H H
PIN 16=Vc H _ L L
PIN 08 = GND
H L X no change
H N X no change
H= high level
L =low leve
X =don't care
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IN74LV174

MAXIMUM RATINGS'

Symboal Parameter Value Unit
Vee DC supply voltage -0.5t0+5.0 \%
I *t Input diode current +20 mA
lok *2 | Output diode current +50 mA
Io*3 Output source or sink current +25 mA
lec Ve current +50 mA
lenp GND current +50 mA
Py Power dissipation per package: ** mw

Plastic DIP 750
SO 500
Tstg Storage Temperature -65t0 +150 °C
T, Lead Temperature, 1.5 mm (Plastic DIP Package), 0.3 mm (SO 260 °C
Package) from Case for 4 Seconds

"Maximum Ratings are those val ues beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
*1\ <-05VorV, >V +05V
*2\/5<-05V or Vo>V +05V
*3_ 05V <Vo<Vg+05V
*“Derating - Plastic DIP: - 12 mW/°C from 70° to 125°C

SO Package: : - 8 mW/°C from 70° to 125°C

RECOMMENDED OPERATING CONDITIONS

Symboal Parameter Min Max Unit
Vee DC Supply Voltage 12 55 \%
Vin DC Input Voltage 0 Vee V

Vour DC Output Voltage 0 Vee A
Ta Operating Temperature, All Package Types -40 +125 °C
t,, t; Input Riseand Fall Time (Figure 1) 10A £V <20A 0 500 ns/V

20A £V <27A 0 200
27A £V, <36A 0 100
36AEVE55A 0 50

This device contains protection circuitry to guard against damage due to high static voltages 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, V,y and Vour should be constrained to the range GND£(V,y or
Vour)EVee

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V). Unused
outputs must be | eft open.
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IN74LV174

DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)

Test Vee Guaranteed Limit
Symbol Parameter conditions V | -40°Cto25°C 85°C 125°C Unit
min max min max min max
Viu HIGH leve input 1.2 09 - 09 - 09 - \%
voltage 20 14 - 14 - 14 -
2.7 20 - 20 - 20 -
30 20 - 20 - 20 -
36 20 - 20 - 20 -
45 315 - 315 - 315 -
55 385 - 385 - 385 -
ViL LOW level input 12 - 0.3 - 0.3 - 0.3 \Y/
voltage 20 - 06 - 0.6 - 06
2.7 - 0.8 - 0.8 - 0.8
30 - 0.8 - 0.8 - 0.8
36 - 0.8 - 0.8 - 0.8
45 - 135 - 135 - 135
55 - 1.65 - 1.65 - 1.65
Vou HIGH level output |V, =V,yorV,, 12 1.05 - 10 - 1.0 - \Y
voltage lo =-100 mA 20 | 185 - 18 - 18 -
2.7 255 - 25 - 25 -
30 2.85 - 28 - 2.8 -
36 345 - 34 - 34 -
45 435 - 43 - 43 -
55 535 - 53 - 53 -
V,=VyorV, 30 248 - 234 - 220 - \%
|O =-6 mA
V,=VyorV,, 45 370 - 3.60 - 350 - \%
|o =-12 n"A
VoL LOW level output |V, =V, 0r V. 12 - 0.15 - 0.2 - 0.2 \%
voltage lo =100 mA 20 - 0.15 - 0.2 - 02
2.7 - 0.15 - 0.2 - 02
30 - 0.15 - 0.2 - 02
36 - 0.15 - 0.2 - 02
45 - 0.15 - 0.2 - 02
55 - 0.15 - 0.2 - 02
V=V orV,, 30 - 033 - 0.40 - 0.50 \%
lo=6mA
V=V orV, 45 - 0.40 - 0.55 - 0.65 \%
lo=12mA
I, Input current V, =V or0oV 55 - +0.1 - +1.0 - +1.0 mA
lec Supply current V, =Vcor0V 55 - 80 - 80 - 160 | mA
lo=0nA
lCCl Additional V| :Vcc -06V 2.7 - 0.2 - 05 - 0.85 mA
quiescent supply 36 02 05 0.85
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IN74LV174

| current per input |

AC ELECTRICAL CHARACTERISTICS (C. =50 pF, R, = 1kW, t,=t;=2.5ns)

Symbol

Parameter

Test

conditions

Vee
\%

Guaranteed Limit

-40°Cto25°C 85°C

125°C

min max | min max

min | max

Unit

tene, trLm

Propagation delay CPto
oQn

V=0V or Vg
Figure 1,4

12
20
27
30
45

- 200 -
- A -
- 24 -
- 20 -
- 17 -

230
43
31
25
21

- 39
- 31
- 26

ns

tpuL

Propagation delay MR to
Qn

V, =0V or Ve
Figure 2,4

12
20
2.7
30
45

- 160 -
- A -
- 24 -
- 20 -
- 17 -

190
43
31
25
21

SRS

- 31
- 26

ns

tw

Clock pulse width HIGH or
LOW

\A =0V Or\/cc
Figure 1,4

12
20
2.7
30
45

ns

tw

Master reset pulse width
LOwW

\A =0V Or\/cc
Figure 1,4

12
20
2.7
30
45

ns

tREM

Removad time MR to CP

\A =0V Or\/cc
Figure 3,4

12
20
2.7
30
45

1
FLE&R38
1

ns

tsy

Set-up time Dn to CP

V,=0Aor Ve
PenoiTé 3,4

12
20
27
30
45

ns

th

Hold time Dnto CP

V,=0Aor Ve
Penciié 2,4

12
20
27
30
45

oo laoononn8loREBES
1

1
oo laonaad
]

oo laaaand
]

ns

Input capacitance

O, =25°C

50

1
N
o
1
1

pF

Cep

Power dissipation
capacitance (per flip-flop)

V=0V or Ve
Ta=25°C

55

®

pF

fmax

Maximum clock pulse
frequency

\A ::O)\()r\Q£
Perdiié 1

12
20
2.7
30
45

10
14
19
24
27

- 16 -

- 27 -
- 3P -

- | 16
-l
- | 2

MHz

4
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IN74LV174
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Va cp
Figure 1. Switching Waveforms Figure 2. Switching Waveforms
TEST POINT
VALID ® s
Vl
DATA v, DEVICE [OUTPUT
GND UNDER
tay th TEST R N
V1(2) L — C.
cP ®
W ___GND L
* Includes all probe and jig capacitance
Figure 3. Switching Waveforms Figure4. Test Circuit
Note:

1
Dy, =15V ave=27V

Vi =05¥cat Ve =12V, 20V, 30V, 45V
2
@\, = Ve & Ve 12V, 20V, 27V, 45V

V=27V a V=30V
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IN74LV174

CHIP PAD DIAGRAM

A
(1 OO0 [0 [0 o[ ]
15 14 13 12 1 .
S ]
S 08
%‘ [ ]16
—
DOl 03 04 05 — Chip marking
[Joe [] [J [ [Jos[Jo7 LV174
Y '
00) 1,53 +0.03
> >

L ocation of marking (mm): left lower corner x=1.080, y=0.296

Chip thickness: 0.46 £ 0.02 mm.
PAD LOCATION

Pad No Symbol LOC«’;I(IIOH (Ieft lower corner),Ymm Pad size, mm
01 MR 0.132 0.295 0.100 x 0.100
02 Q0 0.132 0.127 0.100 x 0.100
03 DO 0430 0.127 0.100 x 0.100
04 D1 0.667 0.127 0.100 x 0.100
05 Q1 0.902 0.127 0.100 x0.100
06 D2 1.080 0.127 0.100 x 0.100
07 Q2 1315 0.127 0.100x 0.100
03 GND 1315 0.741 0.100x 0.100
09 CP 1315 1.079 0.100 x 0.100
10 Q3 1315 1.247 0.100 x 0.100
11 D3 1017 1.247 0.100 x 0.100
12 Q4 0.780 1.247 0.100 x 0.100
13 D4 0545 1.247 0.100 x0.100
14 D5 0.367 1.247 0.100 x 0.100
15 Q5 0.132 1.247 0.100x 0.100
16 Vec 0.132 0.633 0.100x 0.100

Note: Pad location is given as per metallization layer
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