Rochester
Electronics- REI Datasheet

SN5474, SN54H74, SN54L74, SN54LS74A, SN54S74

SN7474, SN74H74, SN74LS74A, SN74S74
Dual D-Type Positive-Edge-Triggered Flip-Flops with Preset and Clear

These devices contain two independent D-type positive-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 D input meeting the setup time requirements are
transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs at
a voltage level and is not directly related to the rise time of the clock pulse. Following the hold time
interval, data at the D input may be changed without affecting the levels at the outputs.
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TYPES SN5474, SN54H74, SN54L74, SN54LS74A, SN54S74,

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED

SN7474, SNT4H74, SN74LS74A, SN74S74
FLIP-FLOPS WITH PRESET AND CLEAR

REVISED DECEMBER 1383

* Package Options Include Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

* Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent D-type
positive-edge-triggered flip-flops. A low level at the
preset or clear inputs sets or resets the outputs
regardiess of the levels of the other inputs. When preset
and clear are inactive (high), data at the D input meeting
the setup time requi are red to the
outputs on the positive-going edge of the clock pulse.
Clock triggering occurs at a voltage level and is not
directly related to the rise time of the clock pulse.
Following the hold time interval, data at the D input may
be changed without affecting the levels at the autputs.

The SN54' family is characterized for operation over the
full military temperature range of —55°C to 125°C.
The SN74° family is characterized for operation from
0°C 10 70°C.

FUNCTION TABLE

SN5474, SN54HT4, SN54L74 . . . J PACKAGE
SN54LST4A, SN54S74 ... J OR W PACKAGE
SN7474, SN74H74 ... JORNPACKAGE
SN74LS74A,SN74574 ... D, J OR N PACKAGE

(TOP VIEW)

1CRh
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1cLkd
1PRE[]
1a[]s
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GND[]

SN5474, SN54H74 ... W PACKAGE
(TOP VIEW)

1cLk
100
1CLRO
VeelQ
2CLR

2D

2CLK
SNE4LST74A, SN54574 . . . FK PACKAGE
SN74LS74A, SN74574 . .. FN PACKAGE

y. Production g does
not necessarily include testing of all parameters.
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TYPES SN5474, SN54H74, SN7474, SN74HT4
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematics of inputs and outputs
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TYPES SN54L74, SN54S574, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

schematics of inputs and outputs (continued)
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TYPES SN5474, SN54H74, SN54L74, SN54LST4A, SN54S74,
SN7474, SN74H74, SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

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

Supplywoltage: Voo (ees Note 1) wvesveenssm s sy s s e s ser se s s 1y v
Input voltage: T4, "HT4, "LT4, 'STA . . o . ottt et e e et et et et e et et e e et e et 55V
RSTI - oo 0 A o b O S S S R e S S e v

Dperating free-air temperaturerange: SNB4" ... ... .. i it e e e —55°C 10 125°C
SNTA o 0°C to 70°C

SPOrADE TR M PETAtITE TANDE s v s s s s e e e s s e B et 10 G

NOTE 1: Voltage values are with rospect to network ground terminal.
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DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS W

' /
TYPES $N5474, SN7474
ITH PRESET AND CLEAR

i

recommended operating conditions

SN5474 SN7474
MIN NOM  MAX | MIN NOM MAX e

Voo Supply voltage 4.5 5 55 | 475 5 5.25 W
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Igr  High-level output current — 0.4 - 04 mA
lgL Low-level output current 16 16 ma

CLK high 30 30
Ty Pulse duration CLK low 37 37 ns

PRE or CLR low 30 30
tgy  Input setup time before CLK 20 20 ns
th Input hold time-data after CLK t 5 ] ns
Ta  Operating free-air temperature ] 125 a 70 “c

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

PARAMETER TEST CONDITIONST el L ENiATE UNIT

MIN TYPE MAX [MIN TvP¥ MAX

Vig Veg = MIN, lg==12mA —-1.8 - 15 v

VoH :;::; f:]:’ - VIH= 2V, VIL=08Y, 24 34 24 34 v

VoL Vee = MIN, Vin=2V, YiLro8w 0.2 0.4 0.2 0.4 v

lgL = 16 mA

Iy Voo = MAX, Vi=55V 1 1 [ ma
D 40 40

iy | CLR Vo = MAX, Vi <24V 120 120 | mA
All Other 80 80
D -16 ~16

I ;?2: Vo = MAX, Vi=04vV _;:'; :;2 mA
CLK -32 —-3.2

los§ Voo = MAX —-20 -87 |-18 - 57 ma

e Ve = MAX, See Note 2 85 15 8.5 15 ma

T For conditions shown as MIN or MAX, use the appropriate value specilied under recommended operating conditions.
1 All typical values sre at Ve = 5V, Tp = 25°C,
* Clear is testad with preset high and preset is tested with clear high,
9 Not more than one output should be shorted at a time.
NOTE 2: With all outputs open, lgg is measurad with the Q and o outputs high in turn. At the time of measurement, the clock input is

grounded,

switching charateristics, Vgg = 5 V, TA = 25°C (see note 3)

FROM TO
METER TEST CONDITIONS MIN TYP  MAX | UNIT
PARA (INPUT] (OUTPUT)
Fiin 5 25 MHz
TPLH — — - 25 ns
PR a
PHL BiorGLR Qar Ry =400 2, CL=15pF 20 | s
- 14 25 ns
JELH CLK Qord
TPHL 20 40 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

INSTRUMENTS

BNET OSELCF ALY 226037 & e AT O 4 fmdC 0L

TExas Q‘

w

TTL DEVICES

3-299




TYPES SN54H74, SN74H74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN54H74 SN74H74 iy
MIN NOM MAX | MIN NOM MAX
Ve Supply voliage 45 5 55 | 475 5 525 v
ViH  High-level input voltage g 2 v
ViL Low-level input voltage 0.8 0.8 v
Ig  High-level output current -1 =1 ma
lgL  Lowdevel output current 20 20 mA
CLK high 15 15
ty,  Pulse duration CLK low 13.5 13.6 ns
CLR or PRE low 25 25
gy Serup time-before CLEKT :;g::::::: :::: :: :2 ns
th Hold time - data after CLK | 5 5 ns
Ta  Operating free-air temperature —55 125 0 70 °C

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

SNSaH74 SN74HT74
PARAMETER TEST CONDITIONST T
MIN_ TvPi max | MiN Tvp? max | OV
Vik Vee = MIN, Ij=—8mA -1.5 - 15 v
Voo =MIN, V=2V, ViL=08V, ' T 5
Vou Ge tH i 24 34 24 34 v
IgH= —1mA )
Vee = MIN, Vig=2V, ViL=08VvV,
V, . . s 4
oL loL = 20 mA 0.2 0.4 0.2 04 v
Iy Ve =MAX, V| =58V 1 1 mA
3 . = =
I CLR Ve = MAX, V=24V 150 150 -1
PAE or CLK 100 100
j D 9 -2
CLR* —~4 —4
= == Vee=MAX, V=04V =8|
I PRES cc I ) = =
g CLK 4 —4
< log§ Ve = MAX - 40 —100 | —40 —100 | maA
a e Voo = MAX,  See Note 2 s 21 15 25| mA
l'I'l T For conditions shown as MIN or MA X, use the appropriate value specified undar recommended operating conditions,
Nt AN typical values are at Ve = 5 V, T4 = 25°C.
§ Not mora than one cutput should be shorted at a time, and the duration of the short circuit should not excesd ane secand,
* Clear is tested with preset high and preset is tested with ciear ln'ulh.
NOTE 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. AT the time of measur@ment, the clock input is
groundad.
switching characteristics, Voc =5V, TA = 25°C (see note 3)
FROM T0
P. TEST CONDITIONS MIN TYP MAX | UNIT
ARAMETER (INPUT} (OUTPUT)
frnax 35 43 MHz
tPLH P 20 ns
P QorQ
PHL ks & RL - 280 @, Cy = 25 pF 30 | o
o 5 15
Ly cLK Qor@ i o
TPHL 13 20 ng
NOTE 3: See General Information Section for load circuits and voltage waveforms.
— Texas ks
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TYPE SN54L74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

MIN NOM MAX | UNIT
Voo Supply voltage 4.5 5 55 A
ViH Highdevel input voltage 2 |
ViL Lowdeve! input voltage 0.7 v
Ipy  High-level output current - 0.3 mA
lpL  Low-level output current 2| mA
' Pulse duration CLK high or low 200 =
CLR or PRE low 100
tyy  Setup time before CLK ! 50 ns
th Hold time data after CLK t 15 ns
Ta  Operating free-air temperature — 55 125 G

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

PARAMETER TEST CONDITIONS' MIN TYP} max | uNIT
Vou Vge = MIN, Viu=2Vv, ViL =07V, IpH = = 0.1 mA 24 33 W
VoL Voo =MIN, V=2V, ViL =07V, loL =2mA 015 03 v

D 0.1
Iy ELR Ve =MAX, V=55V 03 | ma
PRE or CLK 0.2
D 10
[ CLR Voo =MAX, V=24V 30 | wA
PRE or CLK 20
D or PRE -0.18
I ——————— Vee=MAX, V=043V :
i CLA or CLK cc 1=0 “oss | “*
los Voo = MAX -3 —15 | mA 3
Iee Voo = MAX,  See Note 2 0.8 15 mA,

T For conditions shown as MIN or MAX , usé the appropriate value under ded operating di w
T AN typical values are st Ve = 5 W, T4 = 25°C, w
NOTE 2: With all outputs opan, | is measured with the Q end Q outputs high in turn, At the time of measurement, the clock input is o
groundad, S
switching characteristics, Voo =5V, Ta = 25°C (see note 3) g
FROM TO
AMETER TEST CONDITIONS MIN TYP MAX | UNIT =
PAR. (INPUT} {OUTPUT) =
fmax 25 3 MHz =
PLH PRE or CLR QorQ 50 75 ns
PRE or CLR (CLK high) - 80 150
——— [s] RL =4k, Cp =50 pF ns
PHL PRE or CLR (CLKTowd | O L Ly 80 150
— 15 @5 100
SEEH Clock Qord n
PHL 15 65 150 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
TEXAS @ 3-301
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TYPES SN54LS74A, SN74LS74A

DUAL D-TYPE POSITIVE-

GE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SNE4LST4A SN74LST4A
MIN NOM MAX | MIN NOM MAX unNIT
Vee Supply voltage 4.5 5 55 | 4.75 5 5325 v
VM High-level input voliage 2 2 v
ML Low-level input voltage 0.7 08 v
oH High-evel autput current -04 —-04 ma
oL Low-level o_utpul current 4 ] ma
felock  Clock frequency [1] 25 0 25 | MHz
) CLK high 25 25
Ty Pulse duration PREor CLA low 25 ns
- High-level data 20 20
ey Setup time-before CLK 1 Low el data >0 20 ns
th Hold time-data after CLK 1 5 5 ns
Ta Operating free-air temperature —55 125 4] 70 "c

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

PARAMETER TEST CONDITIONS? Sl SiaL5Isa UNIT
MiIN_ TyP? max | MIN TyPE max
Vi Veg = MIN, I} = — 18 mA -15 -15 v
Ve = MIN, Vig=2V, ViL =MAX,
VoH e e - 25 34 27 34 v
lpg=—-04mA
- ¥ V| =MAX, Vq=2V,
Vee = MIN i H 025 04 025 04
v IgL =4 ma v
oL
v, = MIN, VL = MAX, Vig=2V,
cC IL IH 0.35 05
loL =8 maA
D or CLK 0.1 0.1
W L= L yee = MAX, V=7V mA
- CLR or PRE 0.2 0.2
= L T S V=27V e 24 wA
—~ 1 ClRorPRE | CC : W 40 40
Dor CLK -04 -04
lw L f=———==r Vcc=MAX, V=04V mA
m CLR or PRE — 0.8 -08
< los$ Ve = MAX, See Note 4 -20 — 100 -- 20 — 100 mA
6 Ice Veg = MAX, See Note2 4 8 4 8] mA
m T For conditions shown as MIN or MAX, use the appropriate value ified under I ] diti
) 1 Al typical values are ar Ve =5V, Ta =25°C.

& Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

NOTE 2! With all outputs opan, |oc is measured with the Q and Q outputs high in turn. At the time of measuremeant, the clock input is
grounded.

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vy = 2,25 V and 2.125 V for the 54 family and the 74 family, ¢ ly. with the mi and i timnits r to
one half of their stated values.

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

PARAMETER EROM To TEST CONDITIONS MIN TYP mMAX UNIT
{INPUT] (OUTPUT)
frnax 25 33 MHz
1 e _ R =2kf, Cp=1
PLH CLR, PRE or CLK QorQ L 2 L= 15eF iz el B
TPHL 5 40 ns
MNOTE 3: See General Information Section for load circuits and voltage waveforms.
S TExas

INSTRUMENTS

POST OFFICE BOX 225012  DALLAS TEXAS 75265




(.

TYPES SN54S74, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN54574 SN74574
MIN NOM  MAX | MIN NOM MAX uNIT
Ve Supply voltage 4.5 ] 55 | 4.75 5 525 v
Viq High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 v
lgH High-level output current -1 -1 ma
loL  Low-level output current 20 20 mA
CLK high 6 6
Ty Pulse duration CLK low 7.3 7.3 ns
CLR or PRE low 7 7
_ High-level data 3 3
tgy  Setup time, betore CLK 1 Loreiavel dacs 3 3 ns
Ty Input hold time - data after CLK T 2 2 ns
Ta  Operating free-air temperature 55 125 0 70 °c

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

SN54574 SN74574
PARAMETER TEST CONDITIONS! uNIT
wmin_ TveF Max | min_ TvrE max
Vik Veg = MIN, 1) =— 18 mA, —-1.2 -12| Vv
Ve = MIN, ViH=2V, ViL=08V,
Vou o L i 25 34 27 34 v
IgH=—1mA
Vog = MM, ViH-2V, ViL-08V,
VoL < H 1L a5 05 v
lpL = 20 mA
Ty Ve = MAX, V=565V 1 1] ma
D 50 50 3
1IH CLR Voo = MAX, V=23V 150 150 ma
PRE or CLK. 100 100
D -2 -2 3
LR* =3 ~ 6 O
| Vee = MAX, V=05V mA
1L PREX cc I —4 —4 s
CLK -4 — 4 w
los§ Vier = MAX —40 ~ 100 | — 40 - 100 | mA o)
lce Voo = MAX, See Note 2 15 25 15 26 mA _l
t For conditions shown as MIN or MAX, use the appropriate value spacified under recommaended operating conditions, l-
t All typical values are 8t Voe = 5 V, Ta = 25°C. [
4 Mot more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
* Clear is tested with preset high and preset is tesied with r.Ioa_E high,
NOTE 2: Al outputs open, lgpe is measured with the 0 and Q eutputs high in turn. At the time of measuremant, the clock input i$
grounded,
switching characteristics, Vgc = 5 V, TA = 25°C (see note 3)
FROM TO
'ARAMETER TEST CONDITIONS MIN TYP MAX UNIT
PAR [INPUT) (QUTPUT]
frmax 75 110 MHz
'PLH PAE or CLR Qord 4 6 ns
PRE or CLA (CLK high) -~ g 135
——— QorQ R =280 &, Cp =15 pF ns
IPHL PHE or GLA (CLK low) L=&0R LG 5 8
a 6 9 ns
IPLH cLK QorQ
PHL 6 9 ns
NOTE 3: See General Information Section for lead circuits and voltage wavelorms
I Texas ¥ 3303
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