SN54HC174, SN54HC175
SN74HC174, SN74HC175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

02684, DECEMBER 1982 —REVISED JUNE 1989

® °'HC174 Contains Six Flip-Flops with Single-
Rail Qutputs

® °'HC175 Contains Four Flip-Flops with
Double-Rail Outputs

® Applications Include:
Buffer/Storage Registers
Shift Registers
Pattern Generators

® Package Options Include Plastic *’Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These monolithic, positive-edge triggered D-type
flip-flops have a direct clear input, and the
‘HC175 features complementary outputs from
each flip-flop.

Information at the D inputs meeting the setup
time requirements is transferred to the outputs
on the positive-going edge of the clock pulse.
Clock triggering occurs at a particular voltage
level and is not directly related to the transition
time of the positive-going edge of the clock
pulse. When the clock input is at either the high
or low level, the D input signal has no effect at
the output.

The SN54HC174 and SNS54HC175 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74HC174 and SN74HC175 are characterized
for operation from —40°C to 85°C.
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SN54HC174, SN54HC175
SN74HC174, SN74HC175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols?

‘HC174 ‘HC17§
P L - g IR N
ok 2L ck B Koy
r m |
2 (2)
10 3 10 ‘2 10 i~ 4) 10 ——(—— 1Q
™ oy 20 =
o ((6)1) o 20 an & e 2
Al 3 206
4D a0 20
2 o 13 112) n2) (0 4
6D (14) {15} ca 3D ———— il 16
T o 12 |__115) 4q
o et @
g These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
O Pin numbers shown are for D, J, and N packages.
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(w) logic diagrams (positive logic)
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Pin numbers shown are for D, J, and N packapes.
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SN54HC174, SN54HC175
SN74HC174, SN74HC175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature ranget

Supply voltage, VG -« .« oo oo e -05Vto7V
Input clamp current, IIK (V) < 0 or Vi > VCC) .+ o oo +20 mA
Output clamp current, IoK (VO < 00rVO > VCC - -+ o v oot e +20 mA
Continuous output current, 10 (VO = O0to VEC) -« o oo +25 mA
Continuous current through VCC or GND pins .. ... ..o +50 mA
Lead temperature 1,6 mm {1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm {1/16 in) from case for 10s: D or Npackage ............... 260°C
Storage temperature range . ... .. .. ... ... ... -65°C to 150°C

1 Stresses beyond those listed under *'absolute maximum ratings’” may cause permanent damage to the device. These are stress ratings

N

only, and functional operation of the device at these or any other conditions beyond those indicated under ’'‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

/]
]
recommended operating conditions ‘-.>.’
SNE4HC174 SN74HC174 [
SN54HC176 SN74HC175 UNIT Q
MIN NOM MAX MIN NOM MAX [/, ]
Ve Supply voltage 2 5 6 2 5 6 v (@]
Vee = 2V 1.5 1.5 E
ViH High-level input voitage Vee = 45V 3.15 3.18 v Q
Ve =6V 4.2 4.2 T
Vee = 2V 0 0.3 0 0.3
Vi, Low-level input voltage Vece = 458V 0 0.9 0 0.9 \
Voo = 8V 0 1.2 0 1.2
Vi Input voltage 0 Vee 0 Vee Vv
Vg Output voitage 0 Vee 0 Vee A
Vee = 2V o 1000 0 1000
t¢  Input transition (rise and fall) times | Ve = 4.5 Vv 0 500 0o 500 ns
Vee = 6V 0 400 0 400
TaA Operating free-air temperature -56 125 | -40 85 °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)
Ta = 25°C SNB4HC174 | SN74HC174
PARAMETER TEST CONDITIONS Vce SNG64HC175 | SN74HC175 | UNIT
MIN TYP MAX MIN  MAX MIN  MaX
2V 1.9 1.998 1.9 1.9
Vi=ViHor V|, lopH = —-204A 45V 4.4 4499 44 4.4
VoH 6v | 5.9 5999 5.9 5.9 v
Vi=VigorVy, lgy = -4 mA 45V | 3.98 4.30 3.7 3.84
Vi = ViHor Vi, lgH = -5.2 mA 6V [ 548 580 5.2 5.34
2V 0.002 0.1 a1 0.1
V| = Vigor Vi, loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 v
Vi = ViHor Vi, lg = 4 mA 4.5V 017 0.26 0.4 0.33
Vi = Viqor Vi, gL = 5.2 mA 6V 0.15 0.26 0.4 0.33
I Vi = Vegor0 6V +0.1 +100 + 1000 1 1000 nA
Icc V] =VccorO lg =0 6V 8 160 80 pA
Ci 206V 3 10 10 10 pF
i
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SN54HC174, SN74HC174

HEX D-TYPE FLIP-FLOPS WITH CLEAR

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

vee Ta = 26°C SNB4HC174 | SN74HC174 UNIT
MIN MAX | MIN MAX | MIN  MAX
2V 0 ) 0 42 0 5
felock  Clock frequency 45V (o] N 4] 21 ] 25 MH2z
6V 0 36 0 25 0 29
2v 80 120 100
CIR tow 45V 16 24 20
) 6V 14 20 17
2 tw Pulse duration 3V %0 120 100 ns
CLK high or low 45V 16 24 20
6V 14 20 17
CI3 2V 100 150 125
g Data 45V 20 30 25
Setup time [ 17 26 21
O 't getore cixt 2v | 100 160 125 ne
» CLH inactive 45V 20 30 25
o 6V 17 25 21
® 2V 0 0 0
S- h Hold time, data after CLK! 45V 0 0 0 ns
8 6V 0 0 0
W
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C| = 50 pF (see Note 1)
FROM TO Ta = 26°C SN5AHC174 | SN74HC174
PARAMETER (INPUT) (OUTPUT) Vee MIN A VP WMAX | Min_ MAx | MiN_ max | N
2V 6 9 4.2 5
frax 4.5V 31 44 21 25 MHz
6V 36 50 25 29
2V 68 160 240 200
TR Any 45V 17 32 48 40
. 8V 14 27 41 34 ne
pd 2V 58 180 240 200
CLK Any 45V 17 32 48 40
6V 14 27 41 34
2v 38 75 110 30
t Any 45V 8 15 22 19 ns
6V 6 13 19 16
CLd J Powaer dissipation capacitance per flip-flop L No load, Tp = 25°C T 27 pF typ _]
NOTE 1: Load circuit and voltage wavefarms are shown in Section 1.
3
2.256 TEXAS

INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



SN54HC175, SN74HC175
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

vee TA = 26°C SNG4AHC175 | SN74HCITE UNIT
MIN MAX | MIN MAX | MIN MAX
2V 0 6 0 4.2 0 5
fetock  Clock frequency 45V 0 31 o 21 o 26 | MHz
8 Vv [4] 36 0 25 0 29
2v 80 120 100
CIR low 45V 16 24 20
ty Puise duration 6v 14 20 17 ns
2v 80 120 100
CLK high or tow 45V 16 24 20
6V 14 20 17
2V 100 150 125
Data 45V 20 30 25
Setup time 6V 17 25 Vil
tsu ns
before CLKI raY 100 150 125
CLR inactive 45V 20 30 25
6V 17 25 21
2v o
th Hold time, data after CLK! 4.5V o] o] o] ns
6V 0 0 0

switching characteristics over recommended operating free-air temperature range {unless otherwise

noted), CL. = 50 pF (see Note 1)

FROM TO Ta = 26°C SN54HC175 | SN74HC175
PARAMETER {INPUT) {OUTPUT) vVee MIN A TYP MAX MIN  MAX MIN  MAX unir
2V 6 12 4.2 §
frnax 45V 3 50 21 25 MHz
6V 36 60 25 29
2V 52 150 256 190
CR Any 45V 15 30 45 38
6V 13 26 38 32
tpd Zv 58 150 255 wo| ™
CLK Any 45V 16 30 45 38
6V 13 28 38 32
2V 38 75 110 90
% Any 45V 8 16 22 19 ns
6V 6 13 19 18
ng r Power dissipation capacitance per flip-flop No load, Tp = 256°C 30 pF typ

NOTE 1: Load circuit and voitage waveforms are shown in Section 1.

Texas {'P
INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS TEXAS 75265

N

HCMOS Devices

2-257



