SN54107, SN54LS107A,
SN74107, SN74LS107A
DUAL JK FLIP-FLOPS WITH CLEAR

DECEMBER 1983 — REVISED MARCH 1988

* Package Options Include Plastic ‘*Small SN54107, SN54LS107A . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74107 . . . N PACKAGE
and Plastic and Ceramic DIPs SN74LS107A . . . D OR N PACKAGE

{TOP VIEW)
* Dependable Texas Instruments Quality and
Reliability 1w Usdvee
100z 13(J1CLR
1a0s 12031CLK
description 1Kk 12K
) ) ) ) 2a0s 100 2CLR
.The? .'107 contain two |nde'pendent J-K flip-flops with Zac 6 9:]2CLK
individual J-K, clock, and direct clear inputs. The "107 GND[]7 8:]2J

is a positive pulse-triggered flip-flop. The J-K input data
is toaded into the master while the clock is high and
transferred to the siave and the outputs on the high-to-

low clock transistion. For these devices the J and K inputs SN54LS107A . . . FK PACKAGE

must be stable while the clock is high. (TOP VIEW)

L

The 'LS107A contain two independent negative-edge- 19 = CZJ 8 o

triggered flip-flops. The J and K inputs must be stable —_
321

prior to the high-to-low clock transition for predictable

TTL Devices

operation. When the clear is low, it overrides the clock 1Q[]4 18 [J1CLK
and data inputs forcing the Q output low and the Q NC[]s 17[NC
output high. 1K[]e 16 [J2K
Ncll7 15 [[NC
The SN54107 and the SN54L.S107A are characterized 2a[] s 1 [ 28R
for operation over the full military temperature range of 9 10 11121
—55°C t0 125°C. The SN74107 and the SN74LS107A e
are characterized for operation from 0°C to 70°C. '8 % % < )—‘l
8%°%
NC - No internal connection
‘107
FUNCTION TABLE
INPUTS OUTPUTS
CLR CLK J K Q a
L X X X 3 H
H n L L Q Qo
H I H L H L
H Ji L H L H
H I H H | TOGGLE
‘LS107A
FUNCTION TABLE
INPUTS OUTPUTS
CLR CLK J K a 34
L X X X L H
H 4 L L oy Go
R i H L H L
H N L H L H
H 4 H H TOGGLE
H H X X Q Qo
PRODUCTION DATA documents contain information :
R O T Texas W
::::dlrd warranty. Production processing does not 2-319

necessarily include testing of all parameters. INSTRU MENTS
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SN54107, SN54LS107A,
SN74107, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

logic diagrams (positive logic)
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SN54107, SN54LS107A,
SN74107, SN741S107A
DUAL J-K FLIP-FLOPS WITH CLEAR

logic symbols?

‘107 ‘LS107A
LU [y s il h63
e 12 S| ECIRYN REITETIN TN
14l __Ji A2 13 I P NI
1R8N ST MLEIN N Y
T 29 8)
2cLk—8 ] L 8) ,q 2cLk—9L o) [ 15) .4
2K {an I 6) .5 2K a1 N (6) 20
ZCLRM 2CLR {10)

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

schematic of inputs and outputs
107

EQUIVALENT OF EACH INPUT TYPICAL OF ALL INPUTS

Vee -- o Vee
Req 130 2 NOM

INPUT -
OUTPUT

liL MAX Reqg NOM
- 1.6mA 4k
—3.2mA 2kQ

‘LS107A

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee

vee — -

INPUT ¢« -

T OUTPUT

i) MAX Req NOM
—04mA 30k
—0.8 mA 8.25 k2

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

Supply voltage, Voo (seeNote 1) .. ... ........... e e e e

Inputvoltage: 107 ..................
' ‘LS107A
Operating free-air temperature range: SN54

SNT74"

—55°C to 125°C
0°C to 70°C

N

TTL Devices

STOrage TeMPEratUure FANGE . . . . . ..ot ettt e e ettt et et e e e e e e e e e e e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

TeExas *?
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SN54107, SN74107
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions

SN54107 SN74107 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 5 5.5 475 5 5.25 \%
Vi High-level input voltage ) 2 2 v
ViL Low-level input voltage 08 08 v
lon High-level output current —-04 -0.4 mA
loL  Low-level output current 16 16 mA
CLK high 20 20
tw Pulse duration CLK low 47 47 ns
CLR low 25 25
sy Input setup time before CLK? 0 0 ns
th Input hold time-data after CLK 1t 0 0 ns
Ta  Operating free-air temperature — 55 125 o] 70 °C

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

SN54107 SN74107
PARAMETER TEST conpiTIONSt N UNIT
MIN TYP} MAX MIN TYPE MAX
Vik Vee = MIN, 1| =—12mA —15 —15 | V
Ve = MIN, ViH=2V, ViL =08V,
V 24 .4 24 4 \
OH oy = — 04 mA 3 3
Vee = MIN, ViH=2V, Vi =08V,
V 0. 0. 0. K
oL or - 16 mA 2 4 2 04 v
I Ve = MAX, Vi=55V 1 1 [ mA
Jor K 40 40
| \Z = MAX, V=24V
1H Al other cc 1=2 80 50| *°
Jor K - 1.6 - 1.6
| \Y = MAX, V=04V
w Anoter | ¢ ! 32 52| ™
088 Vee = MAX — 20 “57 | —18 “57 | mA
IccY Ve = MAX, See Note 2 10 20 10 20 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

tAll typical values are at VcC = 5V, Tp = 26°C.

$Not more than one output should be shorted at a time.

4 Average per flip-flop.

NOTE 2: With all outputs open, IcC is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is

grounded.

switching characteristics, VcC =5V, TA = 25°C (see note 3)

PARAMETER FROM To TEST CONDITIONS IN T
(INPUT) (QUTPUT) : MIN TYP  MAX | UNIT
fmax 15 20 MHz
- — —
PLH R a 16 25 ns
tPHL Q Ry =400 2, Cy = 15 pF 25 40 ns
t —
PLH CLK Qor@ 16 254
tPHL 25 40 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

9.322 TEXAS ‘Q’
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SN54LS107A, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions

SN54LS107A SN74LS107A uNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 5 55 | 4.75 5 625 \
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 0.8 v
OH High-level output current -04 - 04 mA
oL Low-level output current 4 8 mA
felock Clock frequency o] 30 4] 30 MHz
] CLK high 20 20
tw Pulise duration ZTh low 75 > ns
. data high or low 20 20
tsu Setup time before CLK ELR inactive 25 > ns
th Hold time-data after CLK{ 0 0 ns
Ta QOperating free-air temperature -~ 55 125 [¢] 70 °C

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

2

SN54LS107A SN74LS107A
PARAMETER TEST CONDITIONS? uNIT
MIN TYP$ MAX | MIN TYP$ MAX »
Vik Vee = MIN, I|=— 18mA 15 ~15] Vv 8
VoH Vee = MIN, Vin=2V. ViL = MaXx, 25 34 27 34 v S
igH = - 0.4 mA [
:/;LC;AM::’ VIL=MAX, - Vin =2V, 025 04 025 04 Q
VoL v -
Vee - MIN, ViL=MAX, Vip-=2V, 035 o5 -
oL =8mA : : l—
Tor K 0.1 0.1
I CLR Vee = MAX, V=7V 0.3 03 | mA
CLK 0.4 04
Jor K 20 20
W | CLR Ve = MAX, Vi=27v 60 60 | nA
CLK 80 80
Jor K —04 Y
e CLR o CLK Ve = MAX, V=04V o8 Y mA
105§ Vee = MAX, See Note 4 - 20 —100 | —20 — 100 mA
Icc (Total) Vee = MAX, See Note 2 2 3 2 6 | mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

$ All typical valuesareat Voe =5V, Ta = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

NOTE 2: With all outputs open, icc is measured with the Q and 6, outputs high in turn. At the time of measurement, the clock input is
grounded. .

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vg = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced
to one half of their stated values.

switching characteristics, Vcc = 5 V, TA = 25°C (see note 3)
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