//(

AOS
SEMICONDUCTOR

’
/

~miftEiniEH

Product Data Sheet

AOS74HC175D

[ WEB | www.aossemi.cn QJ

s N e A e A e N
& || |0

(. J \- J & J (& J (& J

BEEEIC BEEOTHR Z=KE LDOTS &S 2R

4 N\ 4 \ ( 1\ ( 7\ ( - N\
0 4]
. J . J . J . . J

J/

MOSFETs EEMASR BRIEE) MCUE Rl FEEaES



sajen 201607

7

19 nipodid

)
©
®
O
=
O
0}
(@]
=

AOS74HC175D

Data Sheet

Logic Gates

B General Description
The AOS74HC175 is a quad positive-edge triggered D-type flip-flop with individual
data inputs (Dn)and complementary outputs (Qn and - Qn).

Features:

Input levels:For AOS74HC175: CMOS level
Four edge-triggered D-typeflip-flops
Asynchronous 8-bit parallel load
Synchronous master reset

Specified from -40C to +125C

Packaging information: DIP16/SOP16/TSSOP16

Ordering Information:

Reel packing specifications:

Boxed

Type number

Packaging
form

Marking
code

Reel
quantity

reel
quantity

Packgingq
uantity

Notes

AOS74HC175D

SOP16

HC175

50
PCS/tube

200
tube/box

10000
PCS/box

Dimensions of
plastic enclosure:
10.0mm><3.9mm Pin

spacing:
1.27mm

Note: If the physical information is inconsistent with the ordering information,please refer
to the actual product.
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Figure 1. Logic diagram
B Pin Configurations
MR 1] © 16] Voe
Q0 [2] 15] Q3
Qo 3] 14) @3
D0 [4] 13] D3
D1[5] 12] D2
Qi 6] 11] @2
Q1 [7] 10] Q2
GND E E CcP
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AOS74HC175D

Data Sheet
B Pin Description
Pin No. Pin Name Description
1 - MR asynchronous master reset input (active LOW)
2 Q0 flip-flop output
3 - Q0 complementary flip-flop output
4 DO data input
5 D1 data input
6 - Q1 complementary flip-flop output
7 01 flip-flop output
8 GND ground (OV)
9 CP clock input (LOW-to-HIGH edge-triggered)
10 - Q2 flip-flop output
11 Q2 complementary flip-flop output
12 D2 data input
13 D3 data input
14 - Q3 complementary flip-flop output
15 Q3 flip-flop output
16 Vee positive supply voltage
( AOSSEMI
NI
TEL 400-7800-208
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- B Function Table

w

= . Input Output

o Operating

2 foue - MR cP Dn Qn -~ Qn

o reset (clear) L X X L H

)

= load “ 1" H 1 h H L

o

= load “ 0" H 1 | L H
Note:

H=HIGH voltage level; L=LOW voltage level; X=don"t care;

1 =LOW-to-HIGH clock transition;

h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
I=LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

( AOSSEMI
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Absolute Maximum Ratings

AOS74HC175D

Data Sheet

(Tan=25°C ,Voltages are referenced to GND(ground=0V),unless otherwise specified.)
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Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 V
'”p“'éu‘r::gmft"“g Ik Vi< -0.5V or Vi>Vec+0.5V - +20 mA
output clanping ok Vo<=0.5V or Vo>Vect0.5V - +20 mA
output current lo -0.5V<Vo<Veet+0.5V - +25 mA
supply current lec - - 50 mA
ground current lowo - -50 - mA

total power
dissipation Pt - - 500 m
storage

temperature Tstg B -65 +150

DIP 245
soldering
temperature T 10s
SOP 260
AOSSEMI
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TEL 400-7800-208

Wwww.aossemi.cn



/

—
o

]
o
)
©
—
®
»

-
—
O
o
=
(@)

AOS74HC175D

Data Sheet

m Recommended Operating Conditions
(Voltages are referenced to GND (ground=0V),unless otherwise specified.)

w
©
: Parameter Symbol Conditions Min. Typ.- Max. Unit
= AOS74HC175
()
= supply voltage Vee - 2.0 5.0 6.0 V
=
input voltage Vi - 0 - Vee v
output voltage Vo - 0 - Vee %
Vee=2.0V - - 625 ns/V
input transition _ _
rise and fall rate At/ AV Vee=4 .5V 1.67 139 ns/V
Vee=6.0V - - 83 ns/V
ambient
temperature Tano B -40 B +85
//( AOSSEMI
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o B DC Characteristics 1
. (Tamb=25°C ,voltages are referenced to GND(ground=0V),unless otherwise specified.)
o
®
@ Parameter Symbol Conditions Min. | Typ. @ Max. | Unit
o AOS74HC175
©
_ Vee=2..0V 1.5 | 1.2 - v
o
HIGH-1evel —
= inputvoltage Vin Vee=4.5V 3.15 2.4 - v
Vee=6.0V 4.2 3.2 - v
Vee=2.0V - 0.8 0.5 v
LOW-level —
inputvol tage Vie Vee=4.5V - 2.1 1.35 v
Vee=6.0V - 2.8 1.8 v
lo=-20uA;Vcc=2.0V 1.9 2.0 - V
10=-20UA;Vcc=4 .5V 4.4 4.5 - v
HIGH-l1evel Vi=Viw or _ e
output voltage Vo Vi lo=-20UA;Vcc=6.0V 5.9 6.0 - Vv
lo=-4.0mA;Vcc=4.5V 3.98 | 4.32 - v
lo=-5.2mA;Vcc=6.0V 5.48 | 5.81 - v
10=20UA; Vee=2.0V - 0 0.1 v
10=20UA; Vee=4 .5V - 0 0.1 v
LOW-level VI=Vii or _ RV
output voltage Vou ViL 10=20uA;Vcc=6.0V - 0 0.1 V
lo=4_0mA;Vcec=4_5V - 0.15 | 0.26 v
10=5.2mA;Vcc=6.0V - 0.16 | 0.26 v
input leakage Vi=Vee or GND; _ _
current I Vee=6.0V +0.11 uA
supply current lec &C::Vgc O%r GND; 15=0A; - - 1 UuA
(7 AOSSEMI
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o el (Tamb=-40"C to +85°C,voltages are referenced to GND(ground=0V), unless otherwise
© B%Y specified.)
1o,
2 Parameter Symbol Conditions Min. Typ. | Max. | Unit
= AOS74HC175
o
£ Vee=2.0V 1.5 | - - v
o HIGH-level _
= inputvoltage Vin Vee=4.5V 3.15 - - v
Vee=6.0V 4.2 - - V
Vee=2.0V - - 0.5 V
LOW-level _
input voltage Vi Vee=4.5V - - 1.35 V
Vee=6.0V - - 1.8 v
lo=-20UA;Vcc=2.0V 1.9 - - V
lo=-20uA;Vcc=4.5V 4.4 - - V
HIGH-level _ _ e
output voltage Vo Vi=Viv or Vio lo=-20UA;Vcc=6.0V 5.9 - - V
lo=-4_.0mA;Vcc=4.5V 3.84 - - V
lo=-5.2mA;Vcc=6.0V 5.34 - - V
10=20uA;Vcec=2.0V - - 0.1 V
10=20uA;Vec=4 .5V - - 0.1 V
LOW-level _ _ e
output voltage Vou Vi=Viw or Vio 10=20uA;Vcec=6.0V - - 0.1 V
lo=4_.0mA;Vce=4.5V - - 0.33 V
10=5.2mA;Vce=6.0V - - 0.33 V
input leakage Vi=Vee or GND; _ _
current s Vee=6.0V +2 uA
supply current lec ViVee (\)/ZC:%N%;V'FOA; - - 2 UA
(7 AOSSEMI
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DC Characteristics 3
(Tamb=-40C to +125°C,voltages are referenced to GND(ground=0V), unless otherwise

specified.)

AOS74HC175D

Data Sheet

Parameter Symbol Conditions Min Typ. | Max. | Unit
AOS74HC175
Vee=2.0V 1.5 - -
HIGH-level —
input voltage Vi Vec=4.5V 3.15 j j
Vee=6.0V 4.2 - -
Vee=2.0V - - 0.5
LOW-level —
input voltage Vie Vee=4 .5V - - 1.35
Vee=6.0V - - 1.8
1o=-20uA;Vee=2.0V 1.9 - -
10=-20uA;Vee=4 .5V 4.4 - -
HIGH-level
output voltage Vo VisVin Vi lo=-204A;Vec=6.0V 5.9 - -

%
lo=-4_0mA;Vcc=4 .5V 3.7 - -
lo=-5.2mA;Vcc=6.0V 5.2 - -
10=204A;Vee=2.0V - - 0.1
10=204A;Vee=4 .5V - - 0.1

LOW-level _ _ Ve
output voltage VoL Vi=sVik Vi 10=204A;Vec=6.0V - - 0.1
lo=4.0mA;Vcc=4 .5V - - 0.4
10=5.2mA;Vcc=6.0V - - 0.4
input leakage _ e _ _
current I Vi=Vee  GND;Vee=6.0V +4
HA
supply current lcc Vi=Vee  GND; 10=0A, Vec=6.0V - - 4
AOSSEMI
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Data Sheet

AC Characteristics 1

(Tamb=25°C ,GND=0V, C.=50pF,unless otherwise specified.)

(
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Shanghai Aos Semiconductor Co.Ltd.

Parameter Symbol Conditions Min Typ- | Max. | Unit
AOS74HC175
Vee=2.0V - 55 175 ns
propagation | . . CP to Qn,- Qn; Vee=4.5V - 50 35 ns
delay MO see Figure 4 Vee=5.0V Ci=15pF - 17 - | ns
Vee=6.0V - 16 30 ns
Vee=2.0V - 50 150 ns
HIGH to LOW - MR to Vee=4 .5V - 18 30 ns
propagation L Qn,- Qn;
de'ay see Figure 6 Vee=5.0V Ci=15pF - 15 - ns
Vee=6..0V - 14 26 | ns
Vee=2.0V - 19 75 | ns
transition Qn output; _ _
time te see Figure 4 Vec=4.5V 15 ns
Vee=6.0V - 6 13 ns
CP input HIGH Vee=2.0V 80 22 - ns
or LOW; Vee=4 .5V 16 8 - ns
) see Figure 4 Vee-6. 0V 14 - ns
pulse width tw Ve OV 50 19
- MR input e N ns
LOW; Vee=4.5V 16 7 - ns
see Figure 6 Vee-6.0V 14 6 - | ns
Vee=2.0V -33 - ns
i, - MR to CP; see -
recovery time Trec Figure6 Vee=4 .5V -12 - ns
Vee=6.0V -10 - ns
Vee=2.0V 80 3 - ns
. Dn to CP; _
set-up time tsu see Figured Vee=4 .5V 16 1 - ns
Vee=6.0V 14 1 - ns
Vee=2.0V 25 2 - ns
. Dn to CP; _
hold time th see Figured Vee=4 .5V 0 - ns
Vee=6.0V 0 - ns
Vee=2.0V 25 - ns
maxiimum f CP input; Vee=4.5V 30 £ - ns
frequency e see Figure 4 Vee=5.0V Ci=15pF _ 83 _ ns
Vee=6.0V 35 89 - ns
AOSSEMI

TEL 400-7800-208
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o Ba (Tav=—-40°C to +85°C,GND=0V,Ci=50pF,unless otherwise specified.)
@ w
o= Parameter |Symbol Conditions Min. Typ. Max. Unit
® AOS74HC175
- CP,~ CE to Q7,- Q7 Vee=2.0V - . 205 | ns
— s to s 7 ; —_
- see Figure 6 V=45V - - 41 ns
o Vee=6.0V - - 35 ns
2 ) L to Q7. 07 Vee=2.0V - - 205 ns
_ propagation - PL to 07, Q7; - - :
o delay Lo see Figure 7 Vee=4.5V 41 ns
- Vee=6.0V - - 35 ns
07 07.- 07 Vee=2.0V - - 150 ns
to 1_| ; —
see Figure 8 Vee=4.5V - - 30 ns
Vee=6.0V - - 26 ns
e 07~ Q7 Vee=2.0V - - 95 ns
transition , output; _
time te see Figure 6 Vee=4.5V - - 19 ns
Vee=6.0V - - 16 ns
CP input HIGH or Vee=2.0V 100 - - ns
LOW; Vee=4 .5V 20 - - ns
| - dth see Figure 6 Vee=6.0V 17 B - ns
ulse widt t
P ' PL i LOW Vee=2.0V 100 - _ ns
- input ; _ ~ -
see Figure 7 Vee=4.5V 20 ns
Vee=6.0V 17 - - ns
oL to CP.o CE Vee=2.0V 125 - - ns
recovery to CP,- CE; - : :
time Trec see Figure 7 Vee=4 .5V 25 ns
Vee=6.0V 21 - - ns
DS P - CE Vee=2.0V 100 - - ns
to , s _ _ -
see Figure 9 Vee=4.5V 20 ns
Vee=6.0V 17 - - ns
- CE to CP and CP to Vee=2.0V 100 - - ns
set-up time tsu - CE; Vee=4.5V 20 - - ns
see Figure 9 Voe=6.. 0V 17 _ B ns
0 oL Vee=2.0V 100 - - ns
n to - PL; -
see Figure 10 Vee=4.5V 20 - - ns
Vee=6.0V 17 - - ns
DS to CP,- CE and Dn Vee=2. 0V 5 - - ns
to - PL; Vee=4 .5V 5 - - ns
see Figure 9 - B B
hold time tn Vec=6.0V 5 ns
- CE to CP—and CP Vor=2. 0V 5 - - ns
to - CE; Vee=4.5V 5 - - ns
see Figure 9 Vee=6.0V 5 _ ~ ns
(/" AOSSEMI
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AC Characteristics 3

(Taw=-40C to +125°C,GND=0V,Ci=50pF,unless otherwise specified.)

Data Sheet

(
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Shanghai Aos Semiconductor Co.Ltd.

Parameter | Symbol Conditions Min. Typ. Max. | Unit
AOS74HC175
Vee=2.0V - - 265 ns
propagation teun/ CP to Qn,- Qn; _ _ _
delay toiL see Figure 4 Vor=4.5V 53 ns
Vee=6.0V - - 45 ns
Vee=2.0V - - 225 ns
HIGH to LOW - MR to
propagation Tene Qn,- Qn; Vee=4 .5V - - 45 ns
delay see Figure 6
Vee=6.0V - - 38 ns
Vee=2.0V - - 110 ns
transition Qn output; _ _ _
time te see Figure 4 Vec=4.5V 22 ns
Vee=6.0V - - 19 ns
} Vee=2.0V 120 - - ns
CP input HIGH
or LOW; Vee=4.5V 24 - - ns
see Figure 4
i Vee=6.0V 20 - - ns
pulse width t
. Vee=2.0V 120 - - ns
- MR input
LOW; Vee=4.5V 24 - - ns
see Figure 6
Vee=6.0V 20 - - ns
Vee=2.0V 5 - - ns
recovery - MR to CP; see _ _ _
time Ttrec Figure6 Vee=4 .5V 5 ns
Vee=6.0V 5 - - ns
Vee=2.0V 120 - - ns
. Dn to CP; —
set-up time Tsu see Figures Vee=4.5V 24 - - ns
Vee=6.0V 20 - - ns
Vee=2.0V 40 - - ns
. Dn to CP; _
hold time tn see Figured Vee=4 .5V 8 - - ns
Vee=6.0V 7 - - ns
Vee=2.0V 4 - - ns
maximumfrequ CP input; _ _ _
ency Frax see Figure 4 Vec=4.5V 20 ns
Vee=6.0V 24 - - ns
AOSSEMI

TEL 400-7800-208
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Data Sheet
m Testing Circuit _
AC Testing Circuit
k tw ]
Vlﬁ
negative 90%
pulse Vi Vi
GND 10%
= f¢ tr
e t,— tf
4 ’:g% -
positive
pulse % Vi Vi
GND 10%
r* tw bt
Vio—— DUT Vexr
Ru
6

Figure 3. Test circuit for measunng switching times

Definitions for test circuit:

C. includes probe and jig capacitance

29/
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. CP input
= GND
(@)
)
2y Vo
6. Qn output
> VoL

Vou

Qn output Vi
VoL ﬂz

AOS74HC175D
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Data Sheet
1 fmax
TV
—tw
[+ toHL — [+ tpLH—=
_X\:M
— I'—iTHL —-I
e e le—tpL |

trin

ttTHL

Figure 4. Input to output propagation delay, output transition time, clock mput pulse width and maximum

\4
CP input

GND

{=r

frequency

tsu
tn

Dn output

-

Vo

Qn output

ZZW

— — B

Vo

Figure 5. Data set-up and hold times for data input
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MR input LV
GND —+
e tw
|-_ tFEC

'

CP input ZV Vi

GND —
et

Vou

Qn output Vi
VoL
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Vo
an output ZV
VoL

Figure 6. Master reset to output propagation delays, master reset pulse width and master reset to clock

Sl

recovery time

Measurement Points

. Input Output
ype
Vi W Vi
AOS74HC175 Vee 0.5xVee 0.5%Vce
Test Data
Input Load
Type Test
W tr.tr C. Ru

AOS74HC175 Vee 3.0ns 15pF, 50pF 1kQ trun, true

( AOSSEMI
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Dimensions (mm)
Symbol

Min. Max.
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
Bl 1.52
D 18.80 19.94
El 6.20 6.60
e 2.54
c 0.20 0.36
eB 7.62 9.30
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Dimensions (mm)
Symbol
Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
(S) 0= 8<
//r—’ AOSSEMI
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