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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN654AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982 —REVISION DECEMBER 1983

SN54ALS174, SN64AS174 . . . J PACKAGE

® ’'ALS174 and 'AS174 Contain Six Flip-Flops with
Single-Rail Outputs

SN74ALS174, SN74AS5174 . .
{TOP VIEW}

. N PACKAGE

® 'ALS175 and ‘AS175 Contain Four Fiip-Flops with crR v WUhs[d vee
Double-Rail Outputs 1Q ]2 15[] 6Q
Buffered Clock and Direct Clear Inputs 10 (s 141 6D
2p[Ja 13[] 5D
Applications Include: 2005 2[Js0Q
Buffer/Storage Registers 30[Je 11[J4D
Shift Registers 37 wo[J4Q
Pattern Generators GND [|8 9] CLK
® Fully Buffered Outputs for Maximum Isolation from SN54ALS174, SN54AS174 . . . FH PACKAGE
External Disturbance {'AS only) SN74ALS174, SN74AS174 . . . FN PACKAGE
® Package Options Include Both Plastic and Ceramic ‘T::P VlE(:V)
Chip Carriers in Addition to Plastic and Ceramic DIPs ol2e 98

® Dependable Texas Instruments Quality and Reliability

description

These monolithic, positive-edge-triggered flip-flops utilize TTL
circuitry to implement D-type flip-flop logic. All have a direct
clear input and the "ALS175 and 'AS175 feature complementary

iD[] e 18] 6D
2D[]s 17[] 5D
NC[]e 16 [|NC

15 ] 5Q
14 [] 4D

outputs from each flip-flop.
Information at the D inputs meeting the setup time requirements S’, % Lz) X 3
is transferred to the outputs on the positive-going edge of the © ©
clock pulse. Clock triggering occurs at a particular voitage levet
and is not directly related to the transition time of the positive- SN54ALS175, SN54AS175 . . . J PACKAGE v
going pulse. When the clock input is at either the high or low SN74ALS175, SN74AS175 . . . N PACKAGE .
level, the D input signal has no effect at the output. {TOP VIEW) 5
These circuits are fully compatible for use with most TTL circuits. CLR E 1 e ] vce Q
1Q []2 15[ 4Q o
The SN54ALS174, SN54ALS175, SN54AS174, and 1@ [s 14J4a -—
SN54AS175 are characterized for operation over the full military 1D [a 13[] 4D o
temperature range of —55°C to 125°C. The SN74ALS174, 2D s 12[13D [7)]
SN74ALS175, SN74AS174, and SN74AS175 are character- 26 0s 11330 g
ized for operation from 0°C to 70°C. 20 ]y 10[d3Q o)
GND (s 9[] CLK 2
SNE4ALS175, SN64AS175 . . . FH PACKAGE <
SN74ALS175, SN74AS175 . . . FN PACKAGE 7))
(TOP VIEW} |
oS50 8o i
FUNCTION TABLE 2
{EACH FLIP-FLOP) 3 21
1G4 18] 4Q
__ INPUTS OUTPU;I'S 1D{]s 170 4D
CLR CLK D Q at NC s 16 [] NC
Looxo X LoH 2017 153D
L A 2q(ls 14 |30
H ! L L _H 9 10111213
H L X Qp Qg o 1 i § e Vs B
gooOoxg
t 'ALS175 and 'AS175 only N 5 Zg®
NC — No internal connection.
Copyright © 1983 by Texas Instruments Incorporated
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols

S1INJdID SV ANV STV !

'ALS174, 'AS174

‘ALS178, "‘AS176

2-168

ErR R CLR R
CLK (9 c1 CLK (9 c1
2 2,
2 = @ oW : @2
2p M S: 20 o >——-—'3: 1a
w2 o) 2 2 —
© o ¥ =i 20
50 5Q (12) ———— 3Q
6D (14} (15) sQ 30— I ::;: 36
(13 Q
D —— : (14) a8
logic diagrams (positive logic)
tin U gr LU
9
cik -2 ok -2
10 2 T ) 102 1D 2 49
bC1 210 c1 @
R = [ 10
a 7
20 =2 1D 20 =2 1D LANPP
5
opc1 B 2a op c1 6)
4 R R 20
10
3p =& D ) 3p 12 1D 0—4 ) SRLLLPP
b c1 230 op>c1 o
[ R R —l >o—36
11
4p —1 ) ap =113 D O._M‘;Q
op>C1 o—aD—“ﬂm Bc al
[ 2 L] R —-l >o—— a4a
13
50 —3 1D
opc1 20 oo
¢-olr
14
6D ! 1D
15
— > D—ODLGQ
R
Pin numbers shown are for J and N packages.
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Vcc
Input voltage

Operating free-air temperature range: SN54ALS174, SNB4ALS175. .. ... .. ....

Storage temperature range

SN74ALS174, SN74ALS175

recommended operating conditions

-565°C to 125°C
0°Cto 70°C
—-65°C to 150°C

7V

SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175 UNIT
MIN NOM MAX | MIN NOM MAX
Veoe  Supply voltage 4.5 5 5.5 4.5 5 6.5 Vv
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \Y
IoH High-level output current -0.4 -0.4 mA
oL Low-level output current 4 8 mA
felock Clock frequency o} 40 o] 50 MHz
CLR low 15 10
tw Pulse duration CLK high 12.6 10 ns
CLK low 12.5 10
Setup time Data 15 10
tsu = - ns
before CLK? CLR inactive 8 [}
th Hold time, data after CLKt 0 [¢] ns
TA Operating free-air temperature —-55 125 ] 70 °oC
n
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) g
SNG4ALS174 SN74ALS174 Q
PARAMETER TEST CONDITIONS SNS4ALS175 SN74ALS175 UNIT o
MIN_ TYPT mAX [ MIN TYPT Max 6
ViK Ve = 45V, | = —18 mA -1.5 -1.5 v
VOH Ve = 45V10556V Igy = -0.4mA Vee -2 Vee -2 \ «\
VoL Vee =45V, lor = 4 mA 0.25 0.4 0.25 0.4 v <
Vee =45V loL = 8 mA 0.35 0.5 0
I Voo = 5.5V, V=7V 0.1 01 | mA 2
[ Vee = 5.5V, V) =27V 20 20 | pA <L
I Ve =55V, Vi =04V -0.1 -0.1 mA
ot Vee = 6.5V, Vo = 2.25V - 30 -112 | -30 -112 | mA ‘_’,’
Icc ALST74 Veec = 6.5V, See Note 1 LA 19 n 19 mA <
'ALS175 8 14 9 14
Tal typical values are at Voo = 5V, Tp = 26°C.
*The output conditions have been chosen toﬂduce a current that closely approximates one half of the true short-circuit output current, ios-
NOTE 1: i¢c is measured with D inputs and CLR grounded, and CLK at 4.5 V.
83
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see Note 2)

Vec =45Vt 55V
Cp = 50 pF,
RL = 500 ¢
FROM T
PARAMETER (INPUT) ( ouropun Ta = MIN to MAX UNIT
SN54ALS174 SN74ALS174
SNE4ALS175 SN74ALS175
MIN MAX | MIN MAX
fmax 40 50 MHz
T —_— o i
PLH &R Any Q (‘ALS175) 5 20 5 18 ns
tPHL Any Q 8 26 8 23
tPLH 15
CLK Any Q 3 17 3 s
tPHL (or @, ‘ALS175) 5 20 5 17

NOTE 2: For load circuit and voltage waveforms, see page 1-12.

D flip-flop signal conventions

It is Tl practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those
producing complementary data are called Q. An input that causes a Q output to go high or a a output to go low is called
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin
names ( PRE and CLR) if they are active low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary
pin numbers are shown in parentheses.

1 _
PAE ‘(2’) s (I o Med g ©
CLK F> c1 CLK ((—::——> c1
b 10 5 Sledip (6)
6) — D
—— {4 -~ 16) = @) I—— a
LR —I R -—-—RE — I~ g

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (=) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the
polarity indicator changes at D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are
considered active-low.
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range {unless otherwise noted}

Supply voltage, Ve
Input voltage
Operating free-air temperature range: SN54AS174, SN64AS175
SN74AS5174, SN74AS175
Storage temperature range

recommended operating conditions

.......... 0°C to 70°C

7V
-55°C to 125°C

—65°C to 150°C

SN54AS174 SN74AS174
SN54AS175 SN74A8175 UNIT
MIN NOM MAX | MIN NOM MAX
Vee | Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-tevel input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \4
IoH High-level output current —-2 -2 mA
oL Low-level output current 20 20 mA
folock Clock frequency 0] 100 0 100 MHz
CLR low 5.5 5
tw Pulse duration CLK high 4 4 ns
CLK low 6 6
Setup time Data 4 4
tsu — ns
before CLK?t CLR inactive 6 6
th Hold time, data after CLKt 1 1 ns
Ta Operating free-air temperature —-55 125 0 70 °C
n
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) '___
SNG4AS174 SN74AS174 =
PARAMETER TEST CONDITIONS SN54AS175 SN74AS8175 UNIT 8
MIN TYPT max | MmN TYPT  MAX -
VK Vee = 4.5V, I = —18 mA -1.2 -1.2 \ O
VOH Vee =45Vt 55V gy = -2mA Vee -2 Vee-2 \ (7))
VoL Vee = 4.5V, loL = 20 mA 0.25 0.5 0.25 0.5 \2 <
I Veeg =558V, V=7V 0.1 0.1 mA D
Y Veg = 5.5V, V) =27V 20 20 A 2
hiL Vee = 55V, V) =04V -0.5 -0.5 mA <
lpt Vee = 5.5V, Vo = 225V - 30 -112 | -30 -112 mA
Icc AS17e Vee = 5.5 Y, See Note 1 30 45 30 4% mA (g
‘AS175 33 33 <
Tal typical values are at Vo = 5V, Ty = 25°C.
The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
33 ADVANCE INFORMATION
This page contains information on a new product. 2.171

Specifications are subject ta change without notice.
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

‘AS174 switching characteristics (see Note 2}

Veg = 45VtB5V
CL = 50 pF,
FROM TO R = 50040
PARAMETER Ta = MIN to MAX UNIT
(INPUT) (OUTPUT)
SN54AS174 SN74AS174
MIN MAX | MIN MAX
fmax 100 100 MHz
tPHL CLR Any Q 5 15 5 14| ns
t, .5 .5 3.5 8
PLH CLK Any Q 3 9 ns
tPHL 4.5 11.5 4.5 10
‘AS175 switching characteristics (see Note 2)
Vgg = 45V1055YV,
C_ = 50 pF.
FROM = .
PARAMETER T0 R - 5001 UNIT
(INPUT) {OUTPUTI Ta = MIN to MAX
SN54AS175 SN74AS8175
MIN TYPT MAX | MIN TYPT MAX
fmax 160 160 MHz
t JS— ~ 5 5
PLH CLR Any Qor Q ns
tPHL 5.5 5.5
t - 4 4
PLH cLK Any Qor @ ns
tPHL 4 4
tAlt typical values are at Vee = 5V, Ta = 25°C.
NOTE 2: For foad circuit and voltage waveforms, see page 1-12.
ADVANCE INFORMATION
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