Am25LS174 « Am54LS/74LS174
Am25LS175 « Am54LS/74L.S175

Hex/Quadruple D-Type Flip Flops With Clear

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION
: é’b" and Gi'b"kparz"e' registers The Am25LS174 is a six-bit register and the Am25LS175
. Poqwtmongoct .an cgnlgn;l(_)n;:lear is a four-bit register built using advanced Low Power
ositive & ge-'rlggere tp-Tiops . . Schottky technology. The registers consist of D-type flip-
¢ Am25LS devices offer the following improvements over flops with a buffered common clock and an asynchronous
Am54/74L.S active LOW buffered clear.
— Higher speed . i
— 50mV lower VQL When the clear is LOW, the Q outputs are LOW independent
— Twice the fan-out over military range of the other inputs. Information meeting the set-up require-
— 440uA source current ments of the D inputs is transferred to the Q outputs on the
® 100% product assurance screening to MIL-STD-883 positive-going edge of the clock pulse.
requirements For versions of these devices having a common enable
rather than clear see Am251.S07 and Am25LS08.
The Amb54LS/741L.5174 and 175 are standard performance
versions of the Am25LS174 and 175. See appropriate
electrical characteristic tables for detailed Am25LS im-
provements.
LOGIC DIAGRAMS
‘LS174
[ D, D, Dy Dy o5
o— S o | | S | o &
CP D CcP o} cP D cP o] CcP =] cP D
co ce olo) co co s}
I—O Q "d Q ‘—O Q ‘——O‘ Q I—o Io]
(:L—ODO ! ! ! ! ‘
Qa Q a O3 Q4 Qs
‘'LS175
Dg 04 D2 03
Do | | |
e S | o 1 5 |
CcP [») cP D cep D cp D
(8] co D co
J—C a Q a Q J—(>1 [} Q !—01 a Q
RN SORD W s il s s ol G
. T [ [
Q Qg G 0 G o a3 a3
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Am25LS/54L.5/741.5174/175

ELECTRICAL CHARACTERISTICS The following conditions apply unless otherwise specified:

COM'L  Tp =0°Cto+70°C Vee = 5.0V £ 5% (MIN, =4.76¥ MAX. = 5.25V)
MiL Ta = —B5°C to +125°C Ve =5.0V+10% (MIN. =450V MAX. = 550V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min {Note 2) Max. Units
A" =MIN., | = —440uA mi
VoH Output HIGH Voltage ce OH " t 25 34 Volts
VIN=ViHor Vi com'L 2.7 34
A =Mt =
VoL Output LOW Voitage cc N foL = 4mA 04 Volts
VIN = ViHor Vi oL =8mA 0.45
Guaranteed input logical
ViH Input HIGH Level HIGH voltage for ail inputs 20 Volts
Guaranteed input logical MIL 0.7
Vi fnput LOW Level LOW voltage for all inputs cCOoM'L 0.8 Volts
\'7) Input Clamp Voltage VCC =MIN., jy =—18mA —1.5 Volts
m Input LOW Current Voc -MAX.,Viy=04v | Clock, CL —0.36 mA
|_Others —0.24
IiH Input HIGH Current Vee = MAX, V |y =27V 20 A
Iy Input HIGH Current Ve = MAX,, Vi = 7.0V 0.1 mA
Qutput Short Circuit Current _
Isc {Nate 3) Vee =MAX, -15 -85 mA
Power Supply Current LS174 16 26
I V. =MAX.
cc {Note 4) cc (5175 11 18 mA
Am54LS/74L.8174/175
ZLECTRICAL CHARACTERISTICS The Following Conditions Apply Unless Otherwise Specified:
oML Ta=0°Cto+70°C Vee=5.0V£5% (MIN, =475V MAX, = 5.25V)
AlL Ta=-55Cto+125°C Voo =50V +10% (MIN, =450V MAX, =5.50V)
JC CHARACTERISTICS OVER OPERATING RANGE Typ
’arameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
v =MIN., K = —400uA Am74LS 2.7 34
VOH Output HIGH Voltage cc OH . Volits
VIN = VIHor Vi Am54LS 25 3.4
\ =MiN Al =4mA 04
VoL Output LOW Voltage cc - "OL = 71 Volts
VIN = ViHor Vi 74LS only, Ig| =8mA 0.5
Guaranteed input logica!
Vin Input HIGH Level HIGH voltage for all inputs 2.0 Volts
Guaranteed input logical AmbS4LS 0.7
ViL Input LOW Level LOW voltage for all inputs Am74LS 0.8 Volts
\7 Input Clamp Voltage Voo =MIN, iy = —18mA -~1.5 Volts
h Input LOW Current Vee = MAX,, VN =04V —0.40 mA
"] Input HIGH Current Vee = MAX, Vi = 2.7V 20 uA
[ Input HIGH Current Vgoe = MAX., Viy = 7.0V 0.1 mA
Qutput Short Circuit Current _
Isc (Note 3) Ve = MAX, —15 —100 mA
Power Supply Current LS174 16 26
\Y =MAX. A
fee (Note 4] cc Ls175 11 18 m

Notes: 1. For conditions shawn as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at V¢ = 5.0V, 25°C ambient and maximum {oading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one secand.
4. All outputs open and 4.5V applied to the data and clear inputs. Measured after a momentary ground, then 4.5V applied to the clock input.

-MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias

—65°C to +150°C
—55°C to +125°C
—0.5V to +7.0V
—0.5V to +Ve max.
—0.5V to +7.0V
30mA

~-30mA to +45.0 mA

Supply Voltage to Ground Potential Continuous

DC Voltage Applied to Qutputs for High Output State
DC Input Voltage

DC Qutput Current, into Qutputs

DC input Cuf;e_nt
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Am2518/54L.5/741.8174/175

SWITCHING CHARACTERISTICS
(Ta = +25°C, Ve = 5.0V)

Am25LS AmS54LS/74LS
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units Test Conditions
t 15 2
PLH Clock to Output 3 20 30 ns
tPHL ) 13 20 23 35
tpLH Clear to Q Output, L3175 only 18 25 16 25
tPHL Clear to Qutput 23 35 23 35 ne
[ Kk
tow Pulse Width s L 20 ns C = 15pF
[ Ctear 20 20 RL =2.0kn
tg Data Set-up Time 20 20 ns
Set-up Time Clear Recovery
s (in-active) to Clock 20 25 ns
th Data Hold Time 5 5 ns
fmax Maximum Clock Frequency (Note 1} 40 65 30 40 MHz
Note 1. Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on t, t¢, puise width or duty cycle.
Am25LS ONLY
Am25LS COM’L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ty = 0°C to +70°C | T = —55°C to +125°C
Vee = 5.0V 5% Vee = 5.0V 10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t 34 39
PLH Clock to Qutput ns
[ 30 35
tpLH Clear to Q Output, LS175 only 37 42 ns
tpy Clear to Output 50 57 ns
) Clock 26 30 C_ = 50pF
h
tow Pulse Widt Clear 30 35 ns RL = 2.0k}
tg Data Set-up Time 30 35 ns
t-up Ti lear R
t Se up_ ime Clear Recovery 30 a5 ns
{In-active) to Clock
th Data Hold Time " 12 ns
frmax Maximum Clock Frequency (Note 1) 30 26 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

DEFINITION OF FUNCTIONAL TERMS

D; The D flip-flop data inputs. CP Clock pulse for the register. Enters data on the positive
CL Clear. When the clear is LOW, the Qj outputs are LOW, transition. |
regardiess of the other inputs. When the clear is HIGH, data Q; The TRUE register outputs.

can be entered in the register. Q; The compiement register outputs.
Am25LS @ Am54LS/74LS FUNCTION TABLE
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
DRIVING OUTPUT | DRAIVEN INPUT lNPUTS OUTPUTS
Vee - —
} Clear | Clock | Dj | @ | G
lon | [ L X X L H
" H L X | ne | Ne
| H H X NC NC
| < H t L L H
: o—1 H | t H H L
oL } m H =HIGH X = Don't Care
| L =LOW NC = No Change
] t = LOW-to-HIGH Transition
| l Note: Q;j on Am25LS175 only.
i Q; on Am54L.5/74L8175 only.
Note: Actual current flow direction shown.
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Am251L.S8/54L5/741.8174/175
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Low-Power Schottky registers interface directly with many MQS shift registers.
Metallization and Pad Layouts
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DIE SIZE 0.075" X 0.084" DIE SIZE 0.075" X 0.061"
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