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Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from
the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

* 1S0O-9001
¢ AS9120 certification
¢ Qualified Manufacturers List {QML) MIL-PRF-
35835
* Class Q Military
¢ Class V Space Level
* Qualified Suppliers List of Distributors (QSLD)

¢ Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to
supplying products that satisfy customer expecta-
tions for quality and are equal to those originally
supplied by industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electron-
ics guarantees the performance of its semiconductor products to the original OEM specifica-
tions. ‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings
may be based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 07112013
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SN54ALS109A, SN54AS109, SN74ALS109A, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982 — REVISED MAY 1986

® Package Options Include Plastic ‘‘Small Outline”’ SN54ALS i09A, SN54AS108 . . . J PACKAGE
Packages, Ceramic Chip Carriers, and Standard SN74ALS109A, SN74AS109 . . . D OR N PACKAGE
Plastic and Ceramic 300-mil DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and Reliability ;
3
TYPICAL POWER 4
TYPE TYPICAL MAXIMUM DISSIPATION 5
CLOCK FREQUENCY PER FLIP-FLOP
‘ALS109A 50 MHz 6 mw (75
‘AS109 129 MHz 29 mW "
descrlptnon — SN54ALS109A, SN54AS109 . . . FK PACKAGE 2
These devices contain two independent J-K positive-edge- (TOP VIEW]
triggered flip-flops. A low level at the Preset or Clear inputs sets 4‘2
or resets the outputs regardless of the levels of the other inputs: |u Ulo 5
When Preset and Clear are inactive (high), data at the J and K Q
input meeting the setup time requirements are transferred to the =
outputs on the positive-going edge of the clock pulse. Clock 2J O
triggering occurs at a voltage level and is not directly related to 2K N
the rise time of the clock pulse. Following the hold time interval, NC <
data at the J and K inputs may be changed without affecting the 2CLK ©
levels at the outputs. These versatile flip-flops can perform as 2PRE g
toggle flip-flops by grounding K and trying J high. They also can 910111213
perform as D-type flip-flops if J and K are tied together. g0 oig o 2
- ZZ NN
The SNB4ALS109A and SN54AS109 are characterized for <

operation over the full military temperature range of —55°C to
125°C. The SN74ALS109A and SN74AS109 are characterized
for operation from 0°C to 70°C.

NC—No internal connection

logic symbol?
FUNCTION TABLE

[ INPUTS [ outPuTS 1PRE Bl afs
PRESET CLEAR CLOCK J K| a a P i Y 6 49
L H X X X| H L 1CLK ) > C1
H L X X x| H 18 Bleafqi {7 15
L L X X X | H* H* 1CLR %& R
H H 1 L L)L H 2PRE —
{14) (10) 5
H H 1 H L | TOGGLE 2 o —
= 2CLK ——
H H t L H| Qg Qo 2K (13) | (9) 25
H H 1 H H H l: 2CLR (15)=
H H L X X | Qg Qp
* The output levels in this configuration are not guaranteed to meet TThis symbol is in accordance with ANSI/IEEE Std
the minimum levels for VoH if the lows at Preset and Clear are 91-1984 and IEC Publication 617-12.
near V)| maximum. Furthermore, this configuration is nonstable; Pin numbers shown are for D, J, and N packages.

that is, it will not persist when either Preset or Clear returns to
its inactive thigh) ievel.

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

SUPPIY VOAGE, VO C -« - - v o et et e e e e 7V

Input voltage . . . . .. .. e 7V

Operating free-air temperature range: SN54ALS109A, SN54AS109. . ....... ... -55°C to 125°C

SN74ALS109A, SN74AS109. .. ........ ... .. 0°C to 70°C

Storage temperature range . . . . . . . . oottt e —65°C to 150°C

PRODUCTION DATA documents :gn(ain information b Copyright € 1982 by Texas Instruments Incorporated
o ’s?s'é‘.f.'c’a&’.',..‘;".?l'f:'r.':".';.'.’n’s‘if Tonas sromonts Texas

necessarily mclude testing of “all paramadters e INSTRUMENTS
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SN54ALS109A, SN74ALS109A
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS109A SN74ALS109A UNIT
MIN  NOM  MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
Vi High-level input volitage 2 2 v
ViL Low-level input voltage 0.7 0.8 v
10H High-level output current ~0.4 -04 mA
loL Low-level output current 4 8 mA
fciock Clock frequency 0 30 o} 34 | MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
2 CLK low 16.5 145
Setup time Data 16 15 n
= S
'S pefore CLK PRE or CLR inactive 10 10
> th Hold time, data after CLK* ] 0 ns
5 TA Operating free-air temperature -85 125 0 70 °C
Q
g_ electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
> PARAMETER TEST CONDITIONS SNS4ALS109A SN74ALS109A UNIT
(/] MIN_ Tvp! max | MIN _TyP! mMAX
O L Vee = 4.5V, = —18 mA 1.5 ~-1.5 v
= |Vvou Ve = 45V1w055Y, Igy = 0.4 mA vee-2 Vec-2 v
0 v Ve = 4.5V, oL = 4 mA 0.25 0.4 025 0.4 v
f.-:.,' oL Voo = 45V, oL = 8 mA 035 05
L CLK, J, or K Ve = 55V Vie 7y 0.1 01 | .
! PRE or CLR ce === be 0.2 02
CLK, J. or K 20 20
| V =55V, V=27V A
M |PRE or CIR cc ! 40 20 | *
: CLK, Jor K Ver - 55V Vi = 0.4V -0.2 -o2 |
L [FRE or CIR cc=>s v e 0.4 ~0.4
s Veg = 5.5V, Vo = 2.25V -30 “112 | -30 -112 | mA
Icc Vee = 5.5V, See Note 1 2.4 4 2.4 4 mA
TAll typical values are at Ve = 5V, Ta = 25°C.
#The output conditions have been chosen to prodE:g_a current that closely apprgximates one half of the true short-circuit output current, lgg.
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
switching characteristics {see Note 2)
Voc =45Vt 5.5V,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER L uNIT
(INPUT! {OUTPUT} Ta = MIN to MAX
SN54ALS109A SN74ALS103A
MIN MAX MIN MAX
frmax 30 34 MHz
t U — — 3 3 13
PLH PRE or TIR Qor@ 7 ns
tPHL 5 17 5 15
t = 5 2 5 16
PLH CLK QorQ ! ns
PHL 5 20 5 18
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
.Ji
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_ SN54AS109, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS109 SN74AS109 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 55 v
ViH High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 \4
10H High-level output current -2 -2 mA
oL Low-level output current 20 20 mA
felock Clock frequency 0 20 0 1056 | MHz
PRE or CLR low 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5.5 2
. Setup time _E:a 5.5 5.5 s
SU " pefore CLK* PRE or CLR inactive 2 2
th Hold time, data after CLKt 0 0 ns ﬂ
Ta Operating free-air temperature - 55 125 0 70 °C '5
~
electrical characteristics over recommended operating free-air temperature range {uniess otherwise 5
noted) 72}
PARAMETER TEST CONDITIONS MINSN:"‘YJ:?"O?VIAX MINSNZ"‘Y’?’?1O?WAX UNIT <
©
ViK Veg = 45V, I, = —18 mA -1.2 -12| v c
VOH Veeg =45V10558V, Igy = -2mA Vee -2 Ve -2 Vv s
VoL Vee = 45V, ioL = 20 mA 025 0.5 025 05| V ﬂ
i Vee = 5.5V, V) =7V 0.1 0.1 [ mA <
Iy | CLK. J or K| Ve = 5.5V, V=27V 20 20 2A
PRE or CLR 40 40
o PR der Kl —ssv Vi =04V 0.5 951 ma
PRE or CLR ' -1.8 -1.8
[’} vee = 5.5V, Vg = 225V -30 -112 | -30 -112 [ mA
ice Vge = 5.5V, See Note 1 11.5 17 11.5 17 | mA
TAll typical values are at Veoe = BV, Tp = 26°C. .
The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
switching characteristics (see Note 2)
Ve = 45Vtb55YV,
Cp = 50 pF,
PARAMETER FROM o AL = 5000, UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS5108 SN74AS109
MIN MAX MIN MAX
fnax 90 105 MHz
tPLH PRE or CLR QorQ 3 o 3 8 ns
tpHL 3.5 1.5 3.5 10.6
tPLH CLK QorQ 3.5 10 3.5 9 ns
tPHL 4.5 10.5 4.5 9
NOTE 2: Load circuit and voltage waveforms are shown in Section 1.
Texas WP
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E ALS and AS Circuits
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