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CD54/74AC109, CD54/74AC112
CD54/74ACT109, CD54/74ACT112

INSTRUMENTS
Data sheet acquired from Harris Semiconductor
SCHS282
M=
14 10 - -
w—-H ], Dual “J-K” Flip-Flop with Set and Reset
T " CD54/74AC/ACT109 - Positive-Edge-Triggered (J, K)
- 1] CD354/74AC/ACT112 - Negative-Edge-Triggered (J, K)
2914 LLIPYN
FRI3) | FiF
acp 2l | * e -
13 vVee = 16 Type Features:
O - %esse W Buffered inputs
CD54/74AC/ACT109 » Typical propa-garion df.'lay; .

The RCA CDS54/74AC109 and CDS54/74AC112 and the
CD54/74ACT109 and CD54/74ACT112 dual "J-K" flip-flops
with set and reset use the RCA ADVANCED CMOS tech-
nology. These llip-flops have independent J, K (or K), Set,
Reset, and Clock inputs and Q and Q outputs. The
CD54/74AC/ACT112 changes state on the negative-going
transition of the clock puise. The CD54/74AC/ACT109
changes state on the positive-going transition of the clock.
Set and Reset are accomplished asynchronously by low-
level inputs.

The CD74AC/ACT109 and CD74AC/ACT112 are supplied.in
16-lead dual-in-line plastic packages (E suffix)-and in 16-
lead dual-in-line small-outline plastic packages (M suffix).
Both package types are operable over the tollowing tempera-
ture ranges: Commercial {0 to 70°C): !ndustrial (-40 to
+85°C). and Extended Industrial/Mititary (-55 to +125¢C).

The CD54AC/ACT109 and CD54AG/ACT12, avaitable in
chip form (H suffix), are operable over the -55 to +125°C
temperature range.

Family Features:

a Exceeds 2-kV ESD Protection - MiL-STD-883,
Method 3015

. SCR-Latchup-resistant CMOS process and circuit design

® Speed of bipolar FAST*/AS/S with significantly
reduced power consumption ‘
® Balanced propagation delays
= AC types fealure 1:5-V to 5.5-V operation and balanced
N0ise immunity at 30% of the supply
w * 24-mA output drive current
< Fanout to 15 FAST" ICs
- Drives 50-ohm transmission lines

‘FAST is a Registered Trademark of Fairchild Semiconductor Corp.

CDS54/74AC/ACT109 TRUTH TABLE

INPUTS OUTPUTS
s R ce J K Q a
L H X X X H L
H L X X X L H
L L X X X H H*
H H - L L L H
H H - H L TOGGLE
H H - L H NO CHANGE
H H A H H H L
H H L X X NO CHANGE

“Unpredictable and unstable condition if both S and R go high

simuitaneously.

This data sheet is applicable to the CD54/74AC109, CD54AC112, CD45ACT109, and CD54ACT112. See SCHS233 for information on the

CD74AC112, CD74ACT109, and CD74ACT112.

File Number 1967
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CD54/74AC/ACT112 TRUTH TABLE

INPUTS QUTPUTS
5 " cP d X Q Q
L H X X X H L
-— 41 .
T H L X X X L H
V=2 5 1o - L L X X X H H
121 FF1 . H H L L L NO CHANGE
Ter — i) H H L H L H L
m 23 H H L L H L H
7s Y H H L H H TOGGLE
25 - 2 2 H H H x x NO CHANGE
2K 12 FF2 _ _
T2 T 7 *Output states unpredictable if S and R go High simultaneously
= 1 after both being Low at the same time.
R——] %:z o H = High steady state
020540341 L = Low steady state
X = Irrelevant
CDS4/74ACIACT1 12 —\__. = High-lO—LOW transition
FUNCTIONAL DIAGRAM - Low-to-High transition
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE (Vcc) i i 0B I0OB Y
DC INPUT DIODE CURRENT, Ik (for Vi<-05V orVi>Vec + 05V) ... ... .cu... A . N +20 mA
DC CUTPUT DIODE CURRENT, lox (for Vo < -0.5 VOorVo > Vec +05:V) L.l an il +50 mA
DC QUTPUT SOURCE OR SINK CURRENT per Output Pin, I (for Vo > -05 VorVo <Vec + 05V} ...t +50 mA
DC Vee or GROUND CUBBRENT (loc OF FGNDY - v v v v vt i e it i oot lae e e es +100 mA*
POWER DISSIPATION PER PACKAGE (Po).
For Ta=-55t0 +100°C (PACKAGE TYPE E) ...t i e e 500 mwW
For Ta= +100to +125°C (PACKAGE TYPEE) .. .. h. . i s Derate Linearly at 8 mW/°C to 300 mW
ForTa=-551t0 +70°C (PACKAGE TYPEM) ... ..t e e 400 mW
For Ta=+70to +125°C (PACKAGE TYPE M) ... . .. ... i Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE [Ta) .. i i ima e cim i a it -55 to +125°C
STORAGE TEMPERATURE (Tstd] -« oot ot e ettt ot e oot e a e st e aa et -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32.in. (1.59 + 6.79 mm) from case for 10 smaximum ......... oo +265°C
Unit inserted into PC board min_ thickness 1716 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C

*For up to 4 outputs per device; add | 25 mA for each additional output.

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, normal operating conditions should be selected so that operation is always within the
following ranges:

LIMITS
CHARACTERISTICS UNITS
MIN. MAX.
Supply-Voltage Range, Vce':
(For Ta = Full Package-Temperature Range)
AC Types 15 55 v
ACT Types 45 55 Vv
OC Input or Qutput Voltage, V., Vo 0 Vee v
Qperating Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, di/dv
at 1.5V to 3V (AC Types) 0 50 ns/V
: at 3.6 V1o 55V (AC Types) 0 20 ns/V
i at45Vto 55V (ACT Types) . ) 10 ns/V ]

‘Unless otherwise specified, all voltages are referenced to ground
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STATIC ELECTRICAL CHARACTERISTICS: AC Series

B AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS _
CHARACTERISTICS Ve +25 ~40 10 +85 SSB | yNiTs
V, Y v) - .
V) ma) |- MIN. | MAX. [ MIN. . MAX. | MIN. | MAX.
High-Level Input 15 1.2 — 12 - 12 — :
Voltage Vin 3 21 — 2.1 — 21 - v
55 | 385 — 3.85 — 3.85 —
Low-Level Input 15 - 03 — 03 — 0.3
Voltage Vi 3 — 09 — 0.9 - 09 v
55 — 1.65 — 1.65 — 1.65
High-Level Output -0.05 15 14 — 14 — 14 —
Voltage Vor Vi -0.05 3 29 — 29 — 29 -
or . -0.05 45 4.4 _ 4.4 — 44 —_
Vi -4 3 258 — 2.48 — 24 — v
-24 45 | 394 — 38 - 3.7 —
" x { -75 5.5 - - 3.85 — — -
-50 55 — — - - 3.85 —
Low-Level Output 0.05 1.5 — 0.1 -~ 0.1 — 0.1
Voltage Voo | - vy 0.05 3 — 0.1 — 01 — 0.1
or 0.05 45 — 01 £ 0.1 — 0.1
Vie 12 3 L 0.36 -— 0.44 - 05 v
24 4.5 — 0.36 — 0.44 - 05
- { 75 55 - — - 1.65 — —
50 55 —_ — — — — | 165
Input Leakage Vg
Current I or 55 — 101 - +1 — +1 HA
GND
Quiescent Supply L
Current, FF lec or 0 55 — 4 — 40 — 80 LA
GND :

#Test one output at a time for a t-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize

power dissipation.

* Test verifies a minimum 50-ohm transmission-tine-drive capability at +85°C, 75 ohms at +125°C.

TERMINAL ASSIGNMENT DIAGRAMS

—af M~ le
R — }— Ve
- 1 s t6
1y 4 RE 1cp— Vee
2 15
— 3 14 TR —— R
1K — — 24 3 14 __
4 1 = 1 L]
1P — = 2K — 4 13
ts — —— 2CP
s 2 -2 oce 10 2 | 2 Lk
- 6 1
1q 2 KA 35 1Q _1— —— 2J
1 -
o 10 29 — 10 55
e — 20 a 9
8 0 6N D ——-f —— 2q
GND — L 5o
92€S-40339
s M6
CD54/7T4AC/ACT109 CD54/74AC/ACT112
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STATIC ELECTRICAL CHARACTERISTICS: ACT Series

AMBIENT TEMPERATURE (T,) - °C

TEST CONDITIONS
CHARACTERISTICS O Ve +25 ~40 10 +85 55104125 lyunits
\}
(“',') ( n'&) MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
High-Level Input 4.5
Voltage Vin to 2 - 2 — 2 - \
55 .
Low-Level Input 45
Voitage Vi to - 08 - 08 — 08 v
55
High-Level Output Vin -0.05 45 | 44 — 44 — 44 —_
Voltage Vou ! OV 24 |45 |39 | — |38 | — |37 [ —
. s { 75 (55| — | — |98 | — | — | — v
' -50 55 | — — — — 3.85 —
Low-Level Output Vin 0.05 45 — 0.10 — 0.10 — 0.10
Voltage V. or
9 *1 w 24 45 | — |03 | — [o04a | — |o0s0 | y
- { 75 55 | — — — o 185 | — -
' 50 55 | — — > — — 1.65
Input Leakage Ve :
Current 1 or 55 — +0:1 — 1 — +1 MA
GND
Quiescent Supply V.
Current, FF fec or 0 55 — 4 — 40 — 80 MA
GND
Additional Supply 45
Current per Input Pin ' - _ - .
TTL Inputs High Alcc Ve 24 e 24 28 3 mA
1 Unit Load 55

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize

power dissipation.

* Test verifies a minimum 50-ohm transmission-line-drive capability at +85°C, 75 ohms at +125°C.
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ACT INPUT LOADING TABLE

INPUT UNIT LOADS*
109 112

J,cp, CP 1 1
K — 053

K 0.53 —
S.A 0.58 0.58

*Unit load is Alec limit specified in Static
Characteristics Chart, e.g., 2.4 mA max. @ 25°C.
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CD54/74AC109, CD54/74AC112
CD54/74ACT109, CD54/74ACT112

PREREQUISITE FOR SWITCHING: AC Series

. v AMBIENT TEMPERATURE (T.) - °C
CHARACTERISTICS SYMBOL (‘?‘): -40 10 +85 -55 to +125 UNITS
MiIN. MAX. MIN. MAX.
Maximum CP, {CP) Frequency 15 9 - 8 -
109 frnax 3.3 81 — 71 — MHz
5t 114 — 100 —
1.5 9 — 8 —
112 frnax 33 81 — 71 _ — MHz
5 114 — 100 —_—
CP, (CP) Pulse Width 15 55 - 63 -
. tw 33 6 — 7 — ns
5 4.4 — 5 —
R, § Pulse Width 15 49 — 56 —
' tw 33 55 — 6.3 — ns
5 39 — 4.5 —_
Setup Time 1.5 61 - 69 -
J, KtoCP tsu 3.3 6.8 — 7.7 — ns
109 5 4.8 — 55 —_
. 15 ' 44 — 50 —
J, Kto CP tsu 33 49 — 56 — ns
112 5 3.5 — 4 —
Hoid Time 15 oo — 0 | -
J, KtoCP t a3 0 — 0 — ns
109 ' 5 0 - 0 —
. 15 0 — 0 —
J, Kto CP th 33 0 -_ 0 —_ ns
112 ' : 5 0 — 0 —
Removal Time___ 15 27 — 3t -
R, Sto CP, (CP) tagm 31 31 -— 35 — ns
5 22 — 25 —

3IViminis@3V
15V.minis@ 45V

SWITCHING CHARACTERISTICS: AC Series; L, 1 = 3 ns, C_ = 50 pF

AMBIENT TEMPERATURE (T.) - °C
CHARACTERISTICS SYMBOL V‘yc -40 lo +85 -55 lo +125 UNITS
v MIN. MAX. MIN. MAX.
Propagation Delays: 1 15 — 117 — 129
CP, (CP) o Q,Q i 33 37 13.1 36 14.4 ns
e 5t 27 9.4 26 10.3
S.R10Q,Q ‘ toum 15 — 139 — 153
tewL 33 4.4 155 4.3 171 ns
5 3.2 LA 31 12.2
Power Dissipation Capacitance Cep§ — 56 Typ. 56 Typ. pF
Input Capacitance C — — I 10 — ] 10 pF
B3IV:min.is@36V §Cro is used to determine the dynamic power consumption, per flip-flop.
max. is @3V Po = CeoVec’ fi + X (CuVec 1s) where f = input frequency

fo = output frequency
Cu = output load capacitance
Vee = supply voltage.

t5V.minis@b5V
max.is@A45V
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CD54/74AC109, CD54/74AC112
CD54/74ACT1 09 CD54/74ACT112

PREREQUISITE FOR SWITCHING: ACT Series

AMBIENT TEMPERATURE (T4) - °C
CHARACTERISTICS SYMBOL ‘(‘,‘;; -40 to +85 -55 1o +125 UNITS
- MIN. MAX. MIN. MAX.
Maximum CP, (CP) Frequency _
109 frmax 5 114 — 100 — MHz
112 114 — 100 —
CP, (CP) Pulse Width tw 44 — 5 — ns-
R. S Pulse Width tw ‘4.8 — 55 — ns
Setup Time .
J, K to CP (109) tsu 5 4.8 — 55 — ns
J,Kto CP (112) 35 - 4 —
Hold Time
J, K to CP (109) th 5 0 — 0 — ns
J, K to CP (112) 1 — 1 -
Removal Time __ ‘
R, Stocp, (CP) trem 5 22 - 25 — ns
*5V:min.is@45V
SWITCHING CHARACTERISTICS: ACT Series; t,, t, = 3 ns, C_= 50 pF
AMBIENT TEMPERATURE (T,) - °C .
CHARACTERISTICS SYMBOL Yg; -40 to +85 -85 to +125 UNITS
MIN, MAX. MIN. MAX.
P’°"ég‘:"('§g)otﬁ"'g °5 o> 5 29 94 26 103 ns
S.RwaQ.Q ot 5 32 111 31 122 ns
) tprL
Power Dissipation Capacitance Ceo§ — 56 Typ. 56 Typ. pF
Input Capacitance C — — l 10 — 10 pF

BV minis@55V
max. is @ 4.5V
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§Ceop is used lo determine the dynamic power consumption, per flip- flop
Po = CeoVec® § + T (CVec® fo) + Vee Alee wherefi = input frequency

fo = output frequency
C. = output load capacitance
Vec = supply voltage.
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'CD54/74AC109, CD54/74AC112

CD54/74ACT109, CD54/74ACT112

CD54/74AC/ACT 109 Waveforms

t

INPUT LEVEL

— GND

tpLH tPHL
QORQ ,E Vs ’[

9205-426%2

Clock to output delays and clock pulse width.

tyy ==
o " INPUT LEVEL
~ SomA Vs
- —— GND
tPHL
doraQ vs
tPLH :
QOoRQ Vs
—=1 tREM [
INPUT LEVEL
cp v§
—— GND

92C5-38534R2

Aesef or Sel prerequisite and propagation delays.

JORK

(NPUT LEVEL
GND ‘

ce

H—--— INPUT LEVEL

GND

92C5-38535R2

Data setup and.hold times.

CDS4/74/AC/ACT 112 Wavelorms

INPUT
NP UL LEVEL
LEVEL ~— GND
TP
GND
TPHL
Vg tREM
Q OR -6- -— INPUT
: TP -—
92C$- 42653 vg LEVEL
GND
920$~39233RI
INPUT
4 ORK LEVEL
GND
far INPUT
LEVEL
QUTPUT
— GND
R * 92C5-39234
500 )
our )
cL = Propagation delay times, and setup and hold times.
OUTPUTISO oF
LOAD L
1 CD54/74AC |CD54/74ACT
*FOR AC SERIES ONLY: WHEN
Vee T 1S V.RL S 1kO Input Level Vee 3v
azs 4189 Input Switching Voltage, Vs 0.5 V¢c 15V
Output Switching Voltage, Vs 0.5 Vec 0.5 Ve

Test circuil.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design: Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to, any combination, machine, or process in which such
semiconductor products or services might be orare used. Fi's'publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated





