SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2932, MARCH 1987 —REVISED JANUARY 1389

® Package Options Include Plastic ''Small SN54F113 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F113 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil {TOP VIEW)
DIPs 1 CLKE
® Dependable Texas Instruments Quality and 1K
Reliability 19
1PRE []
description 1Q 0
These devices contain two independent J-K GLgE
negative-edge-triggered flip-flops. A low level at

the Preset input sets the outputs regardless of

the levels of the other inputs. When Preset (PRE) SNB4F113 . . . FK PACKAGE
is inactive (high}, data at the J and K inputs (TOP VIEW}
meeting the setup time requirements are X ]
transferred to the outputs on the negative-going ¥x09 90
edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to
the rise time of the clock pulse. Following the 2K 2
hold time interval, data at the J and K inputs may NC
be changed without affecting the levels at the 2J n
outputs. These versatile flip-flops can perform NC -
as toggle flip-flops by tying J and K high. 2PRE 3
) . ] 9 10 11 12 13 £
The SN54F113 is characterized for operation 7))
over the full military temperature range of Ig % % I(g: 8
—-55°C to 125°C. The SN74F113 is S
characterized for operation from 0°C to 70°C. NC —No internal connection 8
FUNCTION TABLE logic symbolt
INPUTS OUTPUTS
"PRE ck J K| a @ wEe Wlesry 5)
L X X X | H 1L 19 % 1 — ¢
H 1 L L | g g 1cLk —Dxbc1
H s H L HO Lo a2k ~LC g
Hoo4 L H | L H FAE 0y @
W 4 H H| TocaLe 2 % —— 20
13
H H X X | ag @ zc;z ﬁb L ©®
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1887, Texas Instruments Incorporated
PRODUCTION DATA. lformation curreat us of {,’
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SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET

logic diagram (positive logic)

1

CLK

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

SUPPIY VOIAEE, VGG -+« e vvvvre o vm i n e -0.5Vto7V
INPUL VOIBEET & o o v ottt et e -1.2Vto?7V
BAPUL GUITBNE o« . o v ot oo e e n et e st em s s e —30 mA to 5 mA
Voltage applied to any output in the high state . ............ovvevrenennnn -0.56VtoVce
Current into any output in the [ow state . .. ... ... o e 40 mA
QOperating free-air temperature range: SNBAFT113 .. ot s -565°C to 125°C
SNTZAFT118 .. e 0°C to 70°C
Storage tEMPErature FANGE . ... ... «.n v v eroeecons o —-65°C to 160°C
1The input voltage ratings may be exceeded provided the input current ratings are observed.
racommended operating conditions
SNB4F113 SN74F113 UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voitage 4.5 5 5.5 4.5 5 5.5 \
ViH High-leve! input voltage 2 2 v
ViL Low-leve! input voltage KA 0.8 0.8 v
K Input clamp current OO N -18 -18 | mA
toH High-level output current N -1 -1 mA
oL Low-level output current 20 20 | mA
Ta Operating free-air temperature -58 125 0 70 °Cc
m
2.54 EXAS
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SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
SN54F113 SN74F113
PARAMETER TEST CONDITIONS i Fvet max TN Tvet max] UNT
VIK Veg = 4.5V, I} = ~18 mA -1.2 -1.2 Vv
Vee = 45V, IoH = —1mA 2.5 3.4 2.5 3.4
Vo Vec = 4786V, IgH = -1mA 2.7 v
VoL Vcc = 45V, IgL = 20 mA 03 05 03 0.5 v
I Vee = 6.5V, Vi=7V 0.1 0.1 mA
H Vec =65V, Vi=27V OV 20 20 | uA
J or K WY -0.8 -0.6
i PRE Veg =565V, V| =05V v -3 -3 | ma
CLK -2.4 —2.4
log# Veg =558V, Vg=0 -60 -160 | -80 -160 | mA
[T Vee = 5.5V,  See Note 1 12 19 12 19| mA

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

Vee =6V, Vegc = 45Vtob56V, 2
Ta = 26°C TA = MIN to MAXS UNET
‘F113 SN54F113 8N74F113
MiIN MAX | MIN MAX MIN MAX n
Tolock Clack frequency 0 110 9 700 MHz ®
Data high 4 5 -]
i f LK{ v
tsu Setup time before Cl Data low 3 - "‘“’g‘ 35 ns ﬁ
th Hold time after CLK+ Data high or low 0 RO AN 0 ns p
CLK high or | 4. 5
tw  Pulse duration loh or oW 5 ns -
PFRE low 4.5 5 8
Inactive-state setup .
'su timeY before CLK! PRE high 4 5 e
switching characteristics (see Note 2)
Veg =5V, Vee = 465VtobB YV,
CL = 50 pF, Cp = 5O pF,
FROM TO RL =500%, RL = 500 Q,
PARAMETER
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX$S UNIT
‘F113 SNE4F113 SN74F113
MIN TYP MAX MIN MAX MIN MAX
fmax 110 125 100 MHz
t 1.2 . .
PLH CcLK Qord 38 8 1.2 LS .
1PHL 1.2 3.6 6 1.2 7
1 1.2 N . . .
PLH BRE Qord 4 5.8 12 7.5 ns
tPHL 1.2 41 6.5 1.2 7.5
1 All typical values are st Voc = 5V, Ta = 26°C.
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
§For condiltions shown as MIN or MAX, use the apprapriate value specified under Recommended Operating Conditions.
NOTES: 1. icc is measured with all outputs open with the Q and G outputs alternately at high lavel; at the time of measurement,
the clock input is grounded.
2. Load circuits and waveforms are shown in Section 1.
T {l’
EXAS 2-55
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