‘7_1' SGS-THOMSON

MICROELECTRAWICS

T74LS113A

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION

The T74LS113A offers individual J, K, set and clock
inputs. These monolithic dual flip-flops are designed
so that when the clock goes HIGH, the inputs are
enabled and data will be accepted. The logic level
of the J and K may be allowed to change when the
clock pulse is HIGH and the bistable will perform ac-
cording to the truth table as long as minimum set-up
times are observed. Input data is transferred to the
outputs on the negative-going edge of the clock

pulse.
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ORDER CODES :
T74LS113A D1 T74LS113A CH

T74LS113A B1 T74LS113A M1
PIN CONNECTION (top view)
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NC = No Internal Connection
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T74LS113A

LOGIC SYMBOL

4 10

S S
33— al—s n— al—s
1 —qrp n—qjcp
2—K ap—s6 12—k ap—s

LC-0823

LOGIC DIAGRAM AND TRUTH TABLE

Inputs Outputs
Operating Mode — P P —
Sp | J KiQ @
Set Lt X |[X]|H L | Hh = HGHVolage Level
Toggle H h h q q Ll = LOW Voltage Level
Load "0" (reset) H | h|L HI|X = DontCare )
Load "1" (set) H h | H L I.h,{g) = Lowercase letters indicate the state of the referenced
= input {or output) one set-up time pror to the
Hold H ! ! 9 9 HIGH-to-LOW clock transition
a _ | a
5(9) L
SET (Sp)
41101
) K
A :;D “C% 2
Vee = Pin 14 1113
sl £LOCK (EPI Lo
‘ {) =Pin numbers
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Supply Voltage -05t07 v
\ Input Voltage, Applied to Input -05to 15 \'%
Vo Output Voltage, Applied to Output - 05to 10 \
I Input Current. into Inputs —~30to 5 mA
lo Output Current, into Outputs 50 mA

Stresses In excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 1s a stress rating only and
functronal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification i1s not
implied. Exposure to absolute maximum rating conditions for extended periods may attect device reliability.
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T74LS113A

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage _ | Temperature
Min. Typ. f Max.
| T74LS113AXX 475V ] 50V [525V] 0°C1o+70°C

XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter ' Limits - Test Condition Unit
| Min. |Typ. (*}| Max. (note 1)
Vin Input HIGH Voltage 2.0 ‘ Guaranteed Input HIGH Voltage \
\ for all Inputs
T
Vi | Input LOW Voltage 0.8 Guaranteed Input LOW Voltage | V ‘
- - B - o for all Inputs -
| _Veo | Input Clamp Diode Voltage ! 065 -15 Voo=MIN, Iin=-18 mA v
VoH Output HIGH Voltage 27 3.4 Vee = MIN, IgH = - 400 pA v
| e - | o Vin = Vg or Vi per Truth Table
VoL ' Output LOW Voltage 0.25 0.4 loL = 4.0 mA ! Ve = MIN N
; Vn=ViLorViu —————
0.35 0.5 loL = 8.0 mA per Truth Table v o
liH Input HIGH J, K 20 Vee = MAX, Vn=27V A
Current Set 60 |
| Clock 80
J, K 0.1 Vec = MAX, Vin=7.0V mA
Set 0.3
| 1 Clock | 0.4 N
e " Input LOW J, K -04 | Vec=MAX. Vn=04V mA
- . Current | Set,Clock -0.8
los ' Qutput Short Circurt Current -20 -100 | Veo = MAX mA
(note 2)
lec Power Supply Current 8.0 Vecec = MAX mA

Notes : 1 Forconditions shown as MIN or MAX. use the appropriate value specified under guaranteed operating ranges
2 Not more than one output should be shorted at a time
"y Typical values are at Vcc =50V, Ta=25"C

AC CHARACTERISTICS : T, =25C

Limits . )
Symbol Parameter - Test Conditions Unit
Min. | Typ. | Max.
fmax Maximum Clock Frequency 30 45 MHz
Vee =50V
tPLH Propagation Delay. 15 20 CL =15 pF ns
tprL | Clock Set to Output | 15 20
[§7 SGS-THOMSON 3/5
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T74LS113A

AC SET-UP REQUIREMENTS : T, =25C

Limits . .
Symbol Parameter - Test Conditions Unit
Min. | Typ. | Max.
tw Clock Pulse Width 20 ns
tw Set Pulse Width 25 Vee =50V ns
ts Set-up Time 20 ns
th Hold Time 0 ns

AC WAVEFORMS

Figure 1 : Cleck to Output Delays, Data Set-up and Hold Times. Clock Pulse Width.
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* The shaded areas indicate when the input 1s permitted is change to predictable output performance.

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths.
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_ T74LS113A

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times. Clock Pulse Width.
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* The shaded areas indicate when the input 1s permitted is change to predictable output performance
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