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SN54LS373, SN54LS374, SN54S5373, SN548374,
SN74LS373, SN74L8374, SN745373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

description (continued)

The eight flip-fiops of the 'LS374 and '$374 are edge-triggered D-type flip-flops. On the positive transition of the clock, the Q
outputs will be set to the logic states that were setup at the D inputs.

Schmitt-trigger buffered inputs at the enable/clock lines of the 'S373 and ‘S374 devices, simplify system design as ac and dc
noise rejection is improved by typically 400 mV due to the input hysteresis. A buffered output control input can be used to
place the eight outputs in either a normal logic state (high or low logic levels) or a high-impedance state. In the high-
impedance state the outputs neither load nor drive the bus lines significantly.

The output control does not affect the internal operation of the latches or flip-flops. That is, the old data can be retained or
new data can be entered even while the outputs are off.

logic diagrams (positive logic}
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SN54LS373, SN54LS374, SN74L8373, SN74L8374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

schematic of inputs and outputs
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SN54LS373, SN54LS374, SN74LS373, SN74L5374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

absolute maximum ratings over operating free-air tem

Supply voltage, Vg (see Note 1)
Input voltage

Off-state output vo|tage
Operating free-air temperature range SN54LS’

Storage temperature range

NOTE 1:

SN74LS’

Voltage values are with respect to network ground terminal,

recommended operating conditions

perature range (unless otherwise noted)

7V
7V

. 55V
_85°C to 126°C
0°C to 70°C
—~65°C to 150°C

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 5.5 4.75 5 5.25 v
VoH High-level output voltage 5.5 55 \")
loH High-level output current -1 —26 mA
2 oL Low-level output current 12 24 mA
igh 15 15
tw Pulse duration CLK hig ns
CLK low 15 15
- o i 'LS373 51 54 s
t
'-:' tsu ata setup time “Lsa74 201 201
Data hoid ti ‘L8373 204 201 ns
g th  Dawahodtime ‘53741 51 ot
< Ta Operating free-air temperature — 55 125 o] 70 °c
-
8 The t, specification applies only for data frequency below 10 MHz. Designs above 10 MHz should use a minimum of 5 ns. {Commercial only)
m . . . . . .
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)
SN54LS’ SN74LS’
PARAMETER TEST CONDITIONST UNIT
MIN TYPI MAX |MIN TYPI MAX
VIH High-level input voitage 2 2 A\
Vi Low-level input voltage 0.7 0.8 \
VIK Input clamp voltage Vgo =MIN, 1= ~18mA -15 -15 v
) Vec =MIN,  ViH=2V,
VoH  High-level output voltage 24 3.4 24 3.1 A\
VL= V|Lmax, IgH = MAX
Voo =MIN, Vi =2V, loL =12 mA 0.25 0.4 0.25 04
VoL Low-level output voltage cc H oL A\
VL = VL max loL =24 mA 0.35 0.5
Off-state output current, Vee = MAX, V=2V,
lozH 20 20| uA
high-level voltage applied Vp=27V
Off-state output current, Vee =MAX, Vig=2V,
lozL i cc 'H 20 _20| uA
low-level voltage applied Vg=04V
input current at
I ] Vee = MAX, =7V 0.1 0.t mA
maximum input voltage
NH High-level input current Vge = MAX, V=27V 20 201 uA
L Low-level input current Vg = MAX, =04V —0.4 -0.4| mA
los Short-circuit output currentd | Voo = MAX -30 —130 | =30 —-1301 mA
Ve = MAX, ‘LS373 24 40 24 40
lcc Supply current mA
Qutput control at 4.5 V ‘LS374 27 40 27 40
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAIll typical values are at Vg = 5V, TA= 25°C
§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second,
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SN54LS373, SN5418374, SN74LS373, SN74LS374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

switching characteristics, Vg = 5V, TA = 25°C

FROM TO 'LS373 ‘LS374
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | MIN TYP MAX Ui
frax 35 50 MHz
::::: Data Any Q :z :Z ns
PLH Clock or CL = 450F Ry = 6670 20 30 15 28
Any Q See Notes 2 and 3 ns
PHL enable 18 30 19 28
tpZH Output Any Q 15 28 20 26 ns
tpzZL Control 25 36 21 28
tPHZ Qutput Any Q 15 25 15 28| ns
Control CL =6pF, RL = 667
Pz Output Any Q See Note 3 12 20 12 2010 ns
Control
NOTES: 2. Maximum clock frequency is tested with all outputs loaded.
3. Load circuits and voltage waveforms are shown in Section 1.
fmax = maximum clock frequency 2
tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
tpzH = output enable time to high level n
tpzL = output enable time to low level QO
tpHz = output disable time from high level _2
tpLz = output disable time from low levei =3
8
wnd
-
[
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SN545373, SN54S374, SN748373, SN748374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

schematic of inputs and outputs
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vg (see Note 1) A"
input voltage . 65V
Off-state output voltage . 55V
Operating free-air temperature range SN54S' —55 Ct0125°C
SN74S’ 0°C to 70°C
Storage temperature range —65°C to0 150°C
NOTE 1: Voltage values sre with respact 1o network ground terminal.
recommended operating conditions
SN54S’ SN74S8’
UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vce 4.5 5 55 4.75 5 5.25 v
High-level output voltage, VOH 5.5 5.5 \"
High-level output current, {OH -2 —6.5 mA
High
Width of clock/enable pulse, ty L::gw 7: 7; ns
Data setup time, g, 2;;3 :: :* ns
Data hold time, th $373 104 104 ns
'5374 2¢ 2t
Operating frea-air temperature, T —55 125 0 70 °c
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SN548373, SN54S8374, SN74S373, SN748374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

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

PARAMETER TEST CONDITIONS ! MIN TYP? MAX | UNIT
ViH 2 Vv
Vi 0.8 \
ViK Vee = MIN, || = -18 mA -1.2 \
VOH z:j:z, Vee = MIN, Vg = 2V, ViL = 0.8V, IgH = MAX 2: 3: \
VoL Vee = MIN, Vg =2V, Vi =08V, IgL =20mA 0.5 \
lozH Ve = MAX, Vg =2V, Vo =24V 50 uA
lozL Ve = MAX, Vi =2V, Vo =05V -50 pA
1] Vce = MAX, V| =565V 1 mA
IiH Vee = MAX, vy =27V 50 pA
L Vee = MAX, Vy =05V - 250 #A
log? Vee = MAX -40 -100 | mA
outputs high 160
'S$373 outputs low 160
outputs disabled 190
Icc Vee = MAX outputs high 110 mA
‘5374 outputs l§w 140 ‘a’;
outputs disabled 160 Q
CLK and OC at 4 V, D inputs at 0 V 180 'S
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 8
Al typical values are at Vo = 5 V. Tp = 25°C.
§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. |—_J
switching characteristics, Vo =5V, Ty = 25°C -
PARAMETER FROM O TEST CONDITIONS 373 5374 UNIT
{INPUT) {OUTPUT) MIN TYP MAX [MIN TYP MAX
fmax 75 100 MH2
:::: Data Any Q ; 112 ns
Cy=15pF, R =280%,
PLH Clock or 7 14 8 15
Any Q See Notes 2 and 4 ns
tPHL enable 12 18 1 17
1PZH Output 8 15 8 15
Any Q ns
tpZL Control 11 18 11 18
tPHZ Output Any Q CL=5pF, R_=280Q, 6 ] 5 9 s
tpLZ Control See Note 3 8 12 7 12

NOTES: 2. Maximum clock frequency is tested with all outputs loaded.
4. Load circuits and voltage waveforms are shown in Section 1.

fmax = maximum clock frequency

tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
tpzH = output enable time to high level

tpzL = output enable time to low level

tpHz = output disable time from high level

tpLz = output disable time from low level
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SN5415373, SN54LS374, SN545373, SN545374,
SN74LS373, SN741S374, SN748373, SN748374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

TYPICAL APPLICATION DATA

OUTPUT BIDIRECTIONAL BUS DRIVER
CONTROL 1 7,
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DATABUS 1 5D .g374 50 DATA BUS 2
6D 6Q
70 70
K
o0 X  so
CLOCK 1 Jlﬁ CLOCK 2
10 4 1o
2a ©K  apl
3a 3D
w0 L8374 4p
OR
BQ .55y, SD
60 6D
- 70 70
- 8Q 8D
- Y oUTPUT
o CONTROL 2
(5}
<. CLOCK 1 H
8 aus .
(7] exchance | [
cLOCK
cLock2 H L]
CLOCK CIRCUIT FOR BUS EXCHANGE
EXPANDABLE 4WORD-BY-8-8IT GENERAL REGISTER FILE
'LS374 OR '$374
1/2 SN74LS139
OR SN74$139
e Yo ‘LS374 OR 'S374 4
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‘LS374 OR 'S374

| [ —

1/2SN74LS139 | YO Y1 Y2 VY3
OR SN745139 A B G

| I
CLOCK ]
SELECT CLOCK

s

Texas
2890 INSTRUMENTS

POST OFFICE BOX 855012 *» DALLAS, TEXAS 76265



