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SN54107, SN54LS107A,
SN74107, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

DECEMBER 1983 — REVISED MARCH 1988

* Package Options Include Plastic ‘‘Small
Qutline’’ Packages, Ceramic Chip Carriers,
and Plastic and Ceramic DIPs

+ Dependable Texas Instruments Quality and
Reliability

description

The ‘107 contain two independent J-K flip-flops with
individual J-K, clock, and direct clear inputs. The 107
is a positive pulse-triggered flip-flop. The J-K input data
is loaded into the master while the clock is high and
transferred to the slave and the outputs on the high-to-
low clock transistion. For these devices the J and K inputs
must be stable while the clock is high,

The 'LS8107A contain two independent negative-edge-
triggered flip-flops. The J and K inputs must be stable
prior to the high-te-low ¢lock transition for predictable
operation. When the clear is low, it overrides the clock
and data inputs forcing the Q cutput low and the a
output high.

The SN54107 and the SN54LS107A are characterized
for operation over the full military temperature range of
—-56°C to 125°C. The SN74107 and the SN74LS107A
are characterized for operation from 0°C to 70°C,

SN54107, SN54LS107A . . . J PACKAGE
SN74107 . . . N PACKAGE
SN74L5107A . .. D OR N PACKAGE
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NC - No internal connection

107
FUNCTION TABLE
INPUTS QUTPUTS
CLR CLK J K a a
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H JL H H TOGGLE
‘LS107A
FUNCTION TABLE
INPUTS OUTPUTS
CLR CLK J K Q a
L X X X L H
H + L L ag 0Op
H il H L H L
H 4 L H L H
H ! H H TOGGLE
H H X X Qg O
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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, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

logic symbols '

107 'LS107A
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TThese symbols are in accordance with ANSI/IEEE Std 91-1884 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
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Req 130 £2 NOM
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EQUIVALENT QF EACH INPUT TYPICAL OF ALL OUTPUTS
Veo
Vee — - -
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.
L MAX Rgq NOM
—0.4 mA 30 ks
—0.8 mA B.26 k2

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

Supply voltage, VO (588 Note 1) . . L. i e i e e 7V
Input voltage: 07 . e e e e e e 55V
LS10TA e e R 77V

Operating free-air temperature range: SNB4’ . . . L.

~56°C to 125°C

SNTA 0°C to 70°C
—65°C to 150°C

Storage TeMPeratlre TANGE . . oot ittt ettt ittt et et ettt e e et

NOTE 1: Voitage values are with respect 10 network ground terminal.
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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
Voo Supply voltage 45 5 55 | 4.75 5 525 v
Vi High-level input valtage 2 2 v
ViL Low-level input voltage 0.8 0.3 v
lon High-levei output current - 04 -0.4 mA
IgL  Low-level output cusrent 16 16 mA,
CLK high 20 20
tw Pulse duration CLK low 47 47 ns
CLR low 25 25
gy Input setup time before CLK* o 0 ns
th Input hold time-data after CLKt 4] 3] ns
Ta Operating free-air temperature —E5 1285 o 70 °C

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

4107 a1
PARAMETER TEST CONDITIONS T SNS SN74107 UNIT
MIN TYPF MAX | min TYPE Max
VK Voo = MIN, I =—12mA —15 —15 v
Vg = MIN, ViH=2V, ViL=08V,
4 . . .
VoH lon = - 04 mA 2 3.4 24 34 v
Voo = MIN, Vi =2V, Vi =08V,
VoL cc IH " 0.2 04 02 04 Vv
lgL = 16 mA
Iy voe = MAX, V=55V 1 1 mA
Jor K 40 40
1 Ver = MAX, V=24V A
H Al other cc ' 80 go | “
Jor K —1.6 - 1.8
| Vee = MAX, V=04V mA
L ANl other ce : —32 —3.2
Iog & Veoe = MAX -20 —-57 | —18 —57 | mA
lect Vg = MAX, See Notwe 2 10 20 10 20 mA

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

T ANl typical values are at Vg = 5 V. Tp = 280 C.
5Not more than one output should be shorted 8t a time.

YAverage per flip-flop.

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

grounded.

switching characteristics, Vgco =5 V, Ta = 25°C (see note 3)

PARAMETER FROM Te TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)

fmax 15 20 MHz
tPLH iR Q 16 25 ns
1PHL a R =400 0, Ci = 15pF 25 40 ns
t = 1 ]

PLu CLK QorQ 5 2 i
IPHL 28 40 ns

NOTE 3: Load circuits and veltage waveforms are shown in Saction 1.
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SN54LS107A, SN74LS107A
DUAL J-K FLIP-FLOPS WITH CLEAR

recommended operating conditions

SNDALS107A SN74LS107A UNIT
MIN NOM MAX MIN NOM  MAX
Vee Suppty voliage 4.5 5 55| 4.75 5 5725 v
ViH High-level input voltage 2 2 v
VL Low-level input voltage 0.7 a.8 v
loH High-level gutput currant -04 —04 mA
oL Low-level output current 4 8 mA
felook Clock frequency 0 30 0 30 MHz
CLK high 20
[ Pulse duration = 9 20 ns
CLR low 25 25
data high or fo
tsu Setup time before CLK | — _'g _r hid 20 2 ns
CLR inactive 25 25
th Hold time-data after CLK! 0 0 ns
Ta Operating free-air temperature — 5B 125 0 70 ‘C

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

PARAMETER TEST CONDITIONS T SNSALS107A SN7ILS107A uNIT

MIN TYP$ MAX | MIN T¥Ppi MAX

VlK VCC=M|N, I|=—18mA —1.5 —1.b v

VaH :f:;f‘:ﬂ A VIHZ 2V, Vi =max, 25 34 27 34 v
:’;f;f:: VIL=MAX, Vi =2V, 025 04 0.25 04

VoL Voo = MIN, ViL=MAX, V=2V, v
oL = B mAk 035 05
JorkK 0.1 a1

Iy CLR Ve = MAX, V=7V 0.3 0.3 | ma
CLK 0.4 0.4
Jor K 20 20

hy | CLR Vee = MAX, V=27V 60 60 | wnA
CLK 80 80

i (J:E;Kor Tre | Vee = Max Vi=0av :g:; :g:; mA

los § Voo = MAX, See Note 4 - 20 —100 | —20 -100 | maA

Ice (Total} Vpe = MAX, See Note 2 4 6 4 6 mA

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

1 Al typical values areat Voo = 5V, T4 = 25°C.

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

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

NOTE 4: For cartain devices where state comrnutation can be caused by shorting an output to ground, an equivalant test may be performed
with Vo = 2.25 V and 2,125 V for the 54 family and the 74 famiiy, respectively, with the minimum and maximum limits reduced
to one half of their stated values.

switching characteristics, Ve =5 V, Ta = 257°C (see note 3)

FROM TO
PARAMETER TEST 1Tl
(INPUT) OUTPUT) EST CONDITIONS MIN TYP MAX | uNIT
fmax 30 45 MHz
e - AL=2k =
TPLH IF or CLK Qor T L=2kq, CL=15pF 15 20 ns
IPHL 15 20 ns

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