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Il Product Introduction

The SN74LS175N is a Hex/Quad D Flip-Flops with Clear.lt is positive-edge-triggered flip-flops utilize TTL
circuitry to implement D-type flip-flop logic. All have a direct clear input,Information at the D inputs meeting the
setup time requirements is transferred to the Q outputs on the positive-going edge of the clock pulse. The 4

groups share a reset input and a clock input.

I Product Features

®  Hex/Quad D Flip-Flops with Clear.

o Fully compatible with TTL/DTL input logic level
@  Share areset input and a clock input

@® Have Complementary output function

@®  Package format: DIP16, SOP16

B Product Applications

® Digital logic driver
@ Industrial control application
@® Other application areas

I Package and Pin Assignment

SOP16 or DIP16 / |

Pin NO | Pin Definition | Pin NO Pin Definition Sher [TT—fe 19 Veo
1 Clear 16 Supply VCC 1a E\&GCLRCK R 6};” 4R
2 Output 1Q 15 Output 4Q g [3]1e—8|Ir—8"\1q 45
3 Output 1Q 14 Output 4Q 10 [4] 19 <0
4 Input 1D 13 Input 4D 20 [5] 19 3p
5 Input 2D 12 Input 3D 2 EXE ol o ?}fﬂ %
6 Output 2Q 11 Output 3Q za [7)H05E T s
7 Output 2Q 10 Output 3Q GND E 4*(%@ Clock
8 Supply GND 9 Clock

B Absolute Maximum Ratings

Item Symbol Maximum Ratings Unit
Supply voltage Vee 7 Y
Input voltage Vi 7 \
Power dissipation Po 500 mw
Operating temperature Ta 0-70 C
Storage temperature Ts -65-150 ‘C
Welding temperature Tw 260,10s C

Note: the limit parameter is the limit value that cannot be exceeded under any condition. Once this limit is exceeded, it may
cause physical damage such as deterioration of the product. At the same time, the chip can not be guaranteed to work

properly when it is close to the limit parameters.
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B Block Diagram
(1D D @ 1Q
> CK
Q 1Q
Clear
2D D Qf— 2Q
b CK
Q 2Q
Data Clear
Inputs _ | » Outputs
3D D Q 3Q
P CK
Q 3Q
Clear
4D D QF— 4Q
) + CK
Q 40 7
Clock Do Clear
Clear <{>° I
Il Function Table
Inputs Outputs
Clear Clock D Q Q
L X X L H
H T H H L
H T L L H
H L X Qo Q
H= High Level (steady state) ; L=Low Level (steady state); X = Don't Care;
t =Transition from low to high level
Q0= The level of Q before the indicated steady-state input conditions were established.
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B Recommended Operating Conditions
Item Symbol Min Tpy Max Unit
Supply voltage Vee 4. 75 5. 00 5.25 v
Ton — — -400 uA
Output current
Too — - 8 mA
Operating temperature Topr 0 — 60 C
Clock frequency fclock 0 — 30 MHz
Clock pulse width Tw b 20 — — ns
Clear pulse width TwcLr) 20 — — ns
Hold time th 5 — — ns
Setup D input fsu 20 — — ns
time Clear( in active state) 25 — - ns
B Electrical Characteristics (T=25°C, Unless specified)
Item Symbol | Min | Tpy | Max | Unit Conditions
VIH 2 — — Y
Input voltage ViL — — 08 v
VoH 2.7 33 — \ loH=-400uA
Output voltage — | 012 | 04 loL=4mA VEC=4.73V, Vin=2v
VoL Vv , V1L=0.8V
— 0.20 0.5 loL=8mA
ItH — 0.1 20 uA VCC=5.25V, Vi=2.7V
Input current I — 0.25 | -04 mA VCC=5.25V, Vi=0.4V
I1 — 0.1 100 uA VCC=5.25V, Vi=7V
Short-circuit output current * los -20 -35 | -100 | mA VCC=5.25V
Supply current” Icc - 9 18 mA VCC=5.25V
Input clamp voltage VIK — 0.9 -1.5 \Y VCC=4.75V, I1 =—18mA

Notes:* only one output port is short circuited each time, and the short circuit time is not more than one second.
**With all outputs open and 4.5 V applied to all data and cleat inputs, ICC is measured after a momentary

grounded, then 4.5V, is applied to clock.

B Switching Characteristics  (1=251C, Unless specified)

Item Symbol Min Tpy | Max Unit Conditions
Maximum clock frequency fmax 0 25 — MHz
Propagation delay time tpLH — 14 - ns
Clock to Q tpHL — 20 - ns

Vce=5V,CL=16pF,
Propagation delay time ce L=25p

_ tpLH — 16 — ns RL=2K
Clearto Q
Propagation delay time
Pag y tpHL — 27 — ns
Clearto Q
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B Testing Method
1 ~ Test Circuit

P.G.
Zout= 500

h

P.G.
Zout= 500

h

Notes:

Vee Out
(=] o
| \ J; """ Load circuit 1
n
= RL
I Q DI BN
L b 1
% T CL
= £ A L L
In b= ~ CK
T E Out
2 —d CLR Q —T—l Same as Load Circuit'!],
n
/ l’

1. See Testing Table refers to the corresponding test items in the switch characteristictable.

2. the CL capacitor is an external patch capacitor (0603), which is connected to the output pin and
the capacitor is near the chip GND. All diode models are 152074 (H).

3. Input: port input level, f=1MHz, D=50%, tTHL=tTLH =20ns;

2 ~ Testing Table

Inputs Outputs
Item From input to output CLR :K D a p a
Fonax CK—Q,Q 45V IN IN
trin CK—Q,Q 45V IN IN ouT ouT
trrL CLR—Q,Q IN IN 45V
3 ~ waveform
b trin
%_{N (CLR_J. 3V
CLR 1.3V S Zf1,3v
ov
] trin _.tIHL S eLr) t, ok tw (cK)
3V
= = e Y e
£ 10% 10% ov
o tsu t o t5 L. ' av
D }1 .3V <] .3\Jg\ 1.3V
ov
. tpHL tpLn el teHL
Von
Q 1.3V 1.3V 1.3V
Vo
. toLH pHL ) teLm )
Von
a 1.3V 1.3V 1.3V y
oL
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Il Package Dimensions Unit = mm /inch
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