Technical Data

CD54/74HC374, CD54/74HCT374 File Number 1663
CD54/74HC574, CD54/74HCT574

High-Speed CMOS Logic

DO -—+ )

- o Octal D-Type Flip-Flop, 3-State
o s Positive-Edge Triggered

05— a5 Type Features:

D6-— a8 s Common 3-State Output Enable Gontrof

07— t—a7 Butfered Inputs

OE 3-State Outputs
OE—} é%%f fg Bus Line Driving Capability
cp = Typical Propagation Delay (Clockto Q)= 15ns @ Vec =5 V, Cy = 15 pF,

92CS -38560 TA - 25 c

FUNCTIONAL DIAGRAM

The RCA CD54/74MC374/574 and CD54/74HCT374/574 Family Features:
are Octal D-Type Flip-Flops with 3-State Outputs and the ® Fanout (Over Temperature Range):

capability to drive 15 |.STTL loads. The eight edge-triggered Standard Outputs - 10 LSTTL Loads
flip-flops enter data into their registers on the LOW to Bus Driver Qutputs - 15 LSTTL Loads
HIGH transition of clock (CP). The Output Enable (OE) » Wide Operating Temperature Range:
controls the 3-state outputs and is indej lependent of the reg- CD74HC/HCT: -40to +85°C
ister operation. When Gutput Enable (OE) is HIGH the out- = Balanced Propagation Delay and Transition Times
puts will be in the high impedance state. The 374 and 574 » Significant Power Reduction Compared to
are identical in function and ditfer only in their pinout LSTTL Logic ICs
arrangements. = Alternate Source is Philips/Signetics

s CD54HC/CD74HC Types:
The CDS4HC/HCT374/574 are supplied in 20-lead ceramic 2to 6 V Operation
dial-in-line packages (F suffix). The CD54HC/HCT374/574 High Noise Immunity:
are supplied in a 20-lead plastic dual-in-line plastic pack- N = 30%, N = 30% of Voo, @ Vec =5V
age (E sutfix) and in 20-lead plastic dual-in-line surface » CD54HCT/CD74HCT Types:
mount plastic packages (M suffix). The CDS4HC/ 4.5to 5.5 V Operation o
HCT374/574 are also supplied in chip form (H suffix). Direct LSTTL Input Logic Compatibility

Vi= 0.8 V Max., Viy = 2 V Min.
CMOS Input Compatibility
hE1 A @ Voo, Vow
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Fig. 1 - Logic diagram.
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Technical Data

CD54/74HC374, CD54/74HCT374
CD54/74HC574, CD54/74HCT574

MAXIMUM RATINGS, Apsolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vce):

(Voltages referenced to ground) ... ... o 050+ 7V
DC INPUT DIODE CURRENT, ik (FOR V. <C-05VORV, > Vee +0.5V) ..o i e, +20mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo <-0.5 VOR Vo> Vee +0.5V) L.t e e +20mA
DC DRAIN CURRENT, PER OUTPUT {lo) (FOR-0.5V < Vo< Veo+ 0.8V) ..ot e e +35mA
DC Vee OR GROUND CURRENT, PER PIN (I0C) - ot e ittt et et e ettt e et e e e e e e e e e i +70mA
POWER DISSIPATION PER PACKAGE (Po):

FOr Ta=-4010 +60° C (PACKAGE TYPE E) .. ... ...ttt ittt e e et e e e e e e e e 500 mW

For Ta= +6010 +85°C (PACKAGE TYPE E) .. ... . . i et Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +100°C (PACKAGE TYPE F, H) ...ttt e e e e 500 mw

ForTa— '10010 *125°C (PACKAGE TYPE F, H). .. ... .o e Derate Linearly at B mW/°C to 300 mwW

FOr Ta = =40 10 +70°C (PACKAGE TYPE M) .. ttntuniinttntatata e e eas e tae st ttaae e ae i ia e eineetennennn 400 mW

ForTa=+701t0 +125°C (PACKAGE TYPEM). .« oriniriirinti it iaanantrcanaacaanrennan Derate Linearly at 6 mW/°C to 70 mW

OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPE F . H ... e e e
PACKAGE TYPEE, M. .. it e
STORAGE TEMPERATURE (Taig) o\t ov ettt
LEAD TEMPERATURE {DURING SOLDERING):
At distance 1/16 £ 1/32in. (1.59 + 0.79 mm) fromcasefor 10 s max. ........... ... . . ... ..o +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.5 mm})

-55to +125°C
-40to +85°C
-65to +150°C

with solder contacting {ead tips ONly . ... . ... . i +300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within
the foliowing ranges:
LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vcc:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 5.5 |
DC Input or Output Voltage V), Vo 0 Vee Vv |
Operating Temperature Ta:
CD74 Types -40 +85 o
CD54 Types -55 +125 |
Input Rise and Fall Times &, t;
at2vVv 0 1000
atd4s5v 0 500 ns
até Vv 0 400
*Unless otherwise specified, all voitages are referenced to Ground.
TRUTH TABLE
H = high level (steady state)
INPUTS OUTPUTS L= Io.a level (steady state)
OE |CP | Dn Qn X = don't care
/"= transition from low to high levet
L]~ 1H H QO = the level of Q before the
L - L L indicated steady-state input
conditions were established.
L L X Qo Z = high impedance
H X X Z
HC/HCT374.574
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Technical Data

CD54/74HC374, CD54/74HCT374
CD54/74HC574, CD54/74HCT574

STATIC ELECTRICAL CHARACTERISTICS

T

CD74HC374/CD54HC3IT4 COT4HCT374/CDS4HCT374
CD74HC574/CD54HC574 CDT4HCT574/CDSAHCT574
TEST TAHC/SAHC 74HC S4HC TEST T4HCT/54HCT | 74HCT SAHCT
CCNOITIONS SERIES SERIES | SERIES | CONDITIONS SERIES SERIES | SERIES
CHARACTERISTIC UNITS
v25°C —4(:/ -55/ v25°C -0/ -58/
v, 1 Ve +85°C | +125°C v, Vee +85°C | +128°C
v mA v v v
Min | Typ |Max | Min |Max | Min |Max Min | Typ [Max | Min [Max | Min |Max
High-Level 2 151 — 15| - |15 — 45
Input Voltage Vi 45 |3.16| — 3.15) — (315 — - to 21 -1 2 |~ 2 - \
6 [42]| — 42 | — |42 | — 55
Low-Level 2 - | - —~ 1051 — |05 45
Input Voltage Ve 45| — ) — — [1.358] — 1135 — to|l— |~ ]o8|]—-losg| — o8 v
6 - | - —~ (18] — |18 55
High-Level Vi 2 |19 — 19!l — 19| - Vo
Output Voltage Vo, or -0.02 45 (44 — 44| — |44 ] — or 45 |44 | — | — |44 | — |44 | — v
CMOS Loads Vi 6 |59 — 59| — |59} — Via
Vi Vi
TTL Loads or -6 45 |398 | — 384 — 137§ — or 451398 — | — 384} — 137 | — Vv
{Bus Driver) Vi -78 6 |548| — 534 — |52 | — Vi
Low-Level Vi 2 e — |01 — |01 Vo
Qutput Voltage Vo, or 0.02 45| — | — — |01 | — |01 or 45 — [~ {01 | — 03 [ — [O% v
CMOS Loads Vin 6 - — — {0t | — o1t Vi
Vi Vi
TTL Loads or 6 45| — 1 — (D26 — [033] — 104 or 45| — | — |026] — (033 — |04 v
{Bus Driver) Vin 78 6 - | — |026| — [033| — |04 Vin
input Leakage Vee Any
Voltage
Current | or 6 | — | — (01 — {21 ] — |t |Between [55 | — [ — [201] — |1 | — [ uA
VCC
Gnd & Gnd
Quiescent Vee Voo
Device or Q 6 - | - — [ 80 { — |60 or 55| — | — 18 |— |8 | — |60 pA
Current tee Gnd L Gnd
Additional 45
Quiescent
Device Current Vee-2.1 to | — | 100360 | — |450 | — |490 HA
per input pin:
1 unit load Alee’ 55
3-State Vi o | VasVe Vi
Leakage Current ar or 6 | — | — [105] — [50}] — {10 or 55 | — | — 1106} — (50| — :10 uA
! v, Gnd Vi |
- *For dual-supply systems theoretical worst case (Vi = 2.4 V, Vee = 5.5 V) specification is 1.8 mA.
HCT input Loading Table
Unit Loads*
input
HCT374 HCT574
Do-D7 0.3 0.4
cpP 09 0.75
OE 1.3 0.6
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*Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.




Technlcal Data

CD54/74HC374, CD54/74HCT374
CD54/74HC574, CD54/74HCT574

SWITCHING CHARACTERISTICS (Vcc = 5V, Ta=25°C, Input t,, = 6 ns)

TYPICAL
CHARACTERISTIC C,
c S (pF) HC HCT UNITS
Propagation Delay toin
Clock to Q tenL 15 15 15 ns
Propagation Delay tez
Output Disable to Q tenz 5 " " ns
Propagation Delay tezL
Output Enable to O tezn 5 12 2 ns
Max Clock Frequency fmax 15 60 60 MHz
Power Dissipation Capacitance Ceo" — 39 47 pF T
“Crop is used to determine the dynamic power consumption, per package.
Py = Cpo Ve i+ IVec? fo CL whers
f, = input frequency,
f, = output frequency,
C. = output toad capacitance
VS’C = supply voitage
PREREQUISITE FOR SWITCHING FUNCTION
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC 54HCT | UNITS
v Min. {Max. | Min. {Max. [Min. |Max. | Min. [Max. | Min. |Max. { Min. |Max.
Maximum Clock 2 6 — | - | - 5 — | -1 - 4 — | - | -
Frequency famax 45 30| —~]3 ]| ~]25|— |25 | — |20 — |20 | — | MHz
6 B |- —]| -8 || —]|—|2B3]|—]|~1—
2 80| — | —{— (00| — | —{— (10| —[|—]—
Clock Pulse Width tw 45 6| — |16 | — |20 | — 20 | — |24 | — | 24 | — rs
Fig. 2 6 |- | -] -7 =t —=—]—~]20] =~ |-
Set-up Time 2 60\ — | - | — {78 | — | — | — 19| — | — | —
Data to Clock 45 |—(12|—|18]—[15]|—1|18|— |18 ]| — ns
Fig. 3 tsu 6 10—~ - ~{8|—-—|—-—]—[1B|—|— ]|
Hold Time 2 5 —_— | -] - 5 — - | = 5 -~ | -
Data to Clock 45 5 —_ 5 — 5 — 5 — 5 — 5 — ns
Fig. 3 tn 3] 5 e e 5 — | - | — 5 e
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Technical Data

CD54/74HC374, CD54/74HCT374
CD54/74HC574, CD54/74HCTS74

SWITCHING CHARACTERISTICS (C. = 50 pF, Input t, ti= 6 ns)

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC S4HCT |UNITS

v Min. |Max. | Min. {Max. | Min. {Max. |Min. |Max. | Min, [Max. | Min. |Max.

Propagation Delay toim 2 — 165 — | — | — 205 — | — | — 1250 — | —
Clock to Output te | 45 — 3B —Ja3 | — |4 |~ |4~ 151!~ |5]| ns

Fig. 2 6 — ]88 —|—~]—|3¥|—-—|—-1|—]43!|—~|=

Propagation Delay oLz 2 —_ 135 — | — [ = [170| — | = | —J205] — | —
Output Disable to Q tewz | 4.5 — |27 | — 28| — |34 | — |3 | — |4 | —~ |42 ns

Fig. 4 6 ol I N D el e I N i e <1 e

Propagation Delay tezL 2 - [180| — | —~ | — |190 | — | — | — |22 — | —
Output Enable to Q tpzn 45 — 13| — | 3] — |38| — | 3|~ |45 | ~ | 45 ns

Fig. 4 6 — 26| - | -] - |33 ~| -] =13 -]~

Output Transition trew 2 - (60| =~ | = |5 ~-|—}—]9]| -]
Time tw | 45 | — (12| — 112 |~ |15 — |18 — |18~ [18] ns

Fig. 2 6 — (1ol —i—{—|1B|—-|—-|=|158]~{—
Input Capacitance Ci — — |10 |- {10 | — 10| — (10— |10 — |10 pF
3-State Output Co| — |—|20]— 20— 20|~ |20]—]20{~1]20] pr

Capacitance |

i o
t INPUT
! PHL LEVEL
L— ‘

92CS - 36954R!

54 74MC | 54.74HCT
Tnpot Level Vec, 3V

_—y

{ surang | saramct Vs 50°Vee 13V
| inpul Level Vee v |
i vs 50% Vee 13v
| —
92C5-38404 Fig. 3 — Data set-up and hold times.
Fig. 2 — Clock ta output delays and clock puise width.
= [ — T
tr=6ns T 122 vee oe | 2 vee
a0 12 o oo P ao
OF oo -4 18 o7 o1 3 L8 o
o1 i -'—7- 06 D2 L "‘_7- Qz2
o1 Y LR 03 24 FE a3
az £ F as os 2 K2 aa
OUTPUT ? 4 7 14
D2 —f — D5 D5 ~— - Q5
LOW TO OFF o i . m
03 = o4 06 — Q6
23 % K2 o8 o7 3 P2 ar
OUTPUT HIGH 29 R 10 11
10 OFF GND cp GNO — cp
92C5 36840 97CS-I6T86
OUTPUTS . OUTPUTS OQUTPUTS
CONNECTED DISCONNECTED CONNECTED  CD54/74HC, HCT374 Types CDS54/74HC, HCT574 Types
02¢5-36562 TERMINAL ASSIGNMENT  TERMINAL ASSIGNMENT
54/74HC 54/T4HCT
Input Level Vee 3V
Swifching Voltage, Vg 50% Vce 13V

Fig. 4 — Transition times and propagation delay times.
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