SN54F112, SN74F112

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

D2832, MARCH 1987 —REVISED JANUARY 1989

® Package Options Include Plastic **Small

SN54F112 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F112 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil {TOP VIEW)

DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent J-K
negative-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive

(high), data at the J and K inputs meeting the SNS4F112 . . . FK PACKAGE
setup time requirements are transferred to the {TOP VIEW)
outputs on the negative-going edge of the clock ~ o

pulse. Clock triggering occurs at a voltage level
and is not directly related to the fall time of the

clock pulse. Following the hold time interval, 212019
data at the J and K inputs may be changed 1904 "18{] 2CR 2
without affecting the levels at the outputs. 1PRE 1J5 17{] 2cLk
These versatile flip-flops can perform as toggle Nc Ds 16 NC 7))
flip-flops by tying J and K high. 1a b7 150 2 ‘a;
The SN54F112 is characterized for operation 1a s 14[] 24 o
over the full military temperature range of 101112 13 "g
—-585°C to 125°C. The SN74F112 is TR
characterized for operation from 0°C to 70°C. '3 (zD 2 lg 2
™~
©
FUNCTION TABLE NC-No internal connection o
INPUTS OUTPUTS
PRE CLR CLK J K Q a logic symbolt
L H X X X H L
H L X X X L H 1oaE W s
L L X X X Ht Ht A u 5 1
H H ¢ L L ] % Qo 1ok Al o
H H 1 H L H L K {2} 1K b (6} Wa
H H ] L H L H 1R U8l g
H H i H H TOGGLE JpRE DO e
H H H X X_ 1% G b 19
Th . N ek D3
e output levels in this configuration are not guaranteed 2x (12} b (7) 20
to meet the minimum levels for Vou. Furthermore, this — (18}
configuration is nonstable; that is, it will not persist when 2CLR ——

either Preset or Clear returns to its inactive (highi level.
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TThis symbol is in accordancea with ANSV/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
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SN54F112, SN74F112

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

logic diagram (positive logic)
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absolute maximum ratings over operating free-air température range {unless otherwise noted}

2 Supply voltage, VG - - - oot e e -05Vto7V
Input voltageT . . ... -1.2Vto7V
w] INPUL CUITENT . . . . o e e e e e -30 mA to 5 mA
[ Voltage applied to any output inthe highstate . ... ........................ -0.5 Vto Ve
e Current into any output in the Jow STatE . .. . . ... .. i it ie i 40 mA
Operating free-air temperature range: SN54F112 . .. ... ... ................ -55°C to 126°C
4 SN7aFt12 . 0°C to 70°C
3 Storage temperature TaNGE . . . . .. .o vt ittt e -65°C to 1560°C
a‘ tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F112 SN74F112 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 8.5 A
ViH High-level input voltage 2 2 A
ViL Low-level input voltage e 0.8 0.8 \
K Input clamp current  oMa -18 -18 | mA
tOH High-level output current i’:}&g’f‘" i -1 -1 mA
loL Low-level output current N 20 20 mA
Ta Operating free-air temperature ~ 55 125 [¢] 70 °C
2-60 XAS {y
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SN54F112, SN74F112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

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

SN54F112 SN74F112
PARAMETER TEST CONDITIONS N TYeT MAX | PN TYRT  MAX UNIT
VK Vee = 45V, I = —18mA -1.2 -1.2 \
Vo Vee = 45V, loH = ~1 mA 2.5 3.4 2.5 3.4 v
Vee = 4.75 Y, Ioq = -1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Vce = 6.5 V, V=7V 0.1 0.1 [ mA
H Ve = 5.5V, V=27V 20 20 | uA
JorK T -0.6 -0.6
I PRE or TIR Ve = 5.5V, V=05V -3 -3 | ma
CLK -2.4 -2.4
Iost Vee = 5.5V, Vg =0 -60 -150 | -60 -150 | mA
Icc Vee = 5.6V, See Note 1 12 19 12 19 mA

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

Vee = 5 V. Voc = 45Vio55V, 2
Ta = 25°C TA = MIN to MAXS UNIT
‘F112 SN54F112 SN74F112 0
MIN MAX | MIN MAX | MIN MAX ‘q';'
felock Clock frequency 0 110 (¢} 100 | MHz Q
] Data high 4 5 i -
tsu Setup time before CLK| Data low 3 = 75 ns (7,
. Data high 0 0 1]
th Hold time after CLK{ ns et
Data low o] o] ]
CLK high or | 4.5 5
tw Puise duration IQ__D_' ow ns o
CLR or FAE low 4.5 5
inactive-state setup —_—
t PRE or TLR high 4 5 ns
U fime before CLKL1 ortiig
switching characteristics (see Note 2)
Voo =5V, Veg = 45V1t06.6V,
CL = 50pF, C = 50 pF,
FROM T = }
PARAMETER 0 R = 008 R = 50040, UNIT
{INPUT) (OUTPUT) Ta = 25°C TaA = MIN to MAXS
‘F112 SN54F112 SN74F112
MIN TYPT MAX | MIN MAX | MmN MAX
fmax 110 130 100 MHz
1 1. \ . o 1. R
PLH LK Oorl 2 46 6.5 _ 2 7.5 ne
tPHL 1.2 4.6 6.5 G 1.2 7.5
[ 1.2 4.1 ] g ] .
PLH PREaCIR | Qor@ 6.5 12 75 e
tPHL 1.2 41  B5 1.2 7.5

1 All typical values are at Voc = 5V, T = 256°C.
#Not more than one output should be shorted at a time and the duration of the short circuit should not excesd one second.
§For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Inactive-state setup time is also referred to as ‘‘recovery time’’.
NOTES: 1. Igc is measured with all outputs open, the Q and T outputs aiternately high and the clock input grounded at the time of
measurement.
2. Load circuits and waveforms are shown in Section 1.
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