Technical Data

CD54/74HC174
CD54/74HCT174

High-Speed CMOS Logic

File Number 1608
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC174 and CD54/74HCT174 are edge
triggered flip-flops which utilize silicon gate CMOS cir-
cuitry to implement D-type flip-flops. They possess low
power and speeds comparable to low power Schottky TTL
circuits. The devices contain 6 master-slave flip-flops with a
common clock and cornmon reset. Data on the D input
having the specified setup and hold times is transferred to
the Q output on the low to high transition of the CLOCK
input. The MR input, when low, sets all outputs to a low
state.

Each output can drive 10 low power Schottky TTL equiva-
lent loads. The CD54/74HCT174 is functionally as well as
pin compatible to the 54LS174/74L.S174.

The CD54HC174 and CD54HCT 174 are supplied in 16-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC174 and CD74HCT174 are supplied in 16-lead
dual-in-line plastic packages (E suffix) and in 16-lead
dual-in-line surface mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).

Family Features:

B8 Fanout (Over Temperature Range):
Standard Qutputs — 10 LSTTL Loads
Bus Driver Outputs — 15 LSTTL Loads

u Wide Operating Temperature Range:
CD74HC/HCT: -40 to +85°C

® Balanced Propagation and Transition Times

m Significant Power Reduction Compared to
LSTTL Logic ICs

B Alternate Source is Philips/Signetics

8 CD54HC/CD74HC Types:

2 to 6 V Operation
High Noise Immunity:
Nu_ = 300/0, NIH = 30% of Vcc;
@ Vee =58V
8 CDS4HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vie=0.8 Vmax., Viu =2 V Min.
CMOS Input Compatibility
Lh<1uA @ Voo, Von
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Fig. 1 — Logic diagram (Flip/Flop detail)
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vec):

(Voitages referenced 0 ground) . ... ... ..o e e -05t0+7 V
DC INPUT DIODE CURRENT, i (FORVI<-085VORV, > Ve +0.5V) ... o + 20 mA
DC OUTPUT DIODE CURRENT, lok (FOR Vo <-0.5VOR Vo > Vo Y05 V) ..o i + 20 MmA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5 V< Vo<Vee +05 V) ... e + 25 MA
DC Vec OR GROUND CURRENT (10e): - -« ottt ittt ittt et e et et e e et e e e e e e + 50 mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta = -4010 +60°C (PACKAGE TYPE E) ..ot e e e e 500 mW

For Ta= +601t0 +85°C (PACKAGE TYPEE) ... ... .0 e Derate Linearly at 8 mW/°C to 300 mW

For Ta = -5510 +100°C (PACKAGE TYPE F, H) ... o i e e e e 500 MW

For Ta = +100 10 +125°C (PACKAGE TYPE F, H) ..

For Ta=-40t0 +70°C (PACKAGE TYPE M) .. ... o i e e 400 rW

For Tx = +70 to ~125°C (PACKAGE TYPE M) Derate Linearly at 6 mW/°C to 70 1w
OPERATING-TEMPERATURE RANGE (T.):

PACKAGE TYPE F, ottt ittt ettt et et et et e e e e et e e e e -55 to +125°C
PACKAGE TYPE B, M. ... .ttt et e et et e e e e e e e -40 to +85°C
STORAGE TEMPERATURE (Targ) . - oot i e e et ettt e ettt et e e e e e e e -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1/32 in. (1.59 £ 0.79 mm) from case for 10 S MaX. ... ... ... .. ottt +2635°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) with soider contacting lead tipsonly ..................... +302°C
TRUTH TABLE
{(EACH FLIP-FLOP)
R 116 v,
INPUTS OUTPUTS cc
a0 A ALY
RESET CLOCK DATA oo -4 12 s
(MR) CcP Dn Qn o1 - XM
5 12
L X X L o o
H - H oz 44 L 03
H
a2 RIS
H < L L anp 2 Lep
H L X Qo sacs s081
H = High Level (Steady State} TOP VIEW
L = Low Level (Steady State}
X = lrrelevant TERMINAL ASSIGNMENT

/= Transition from Low to High Level
Qo, = Level Before the Indicated Steady-State
Input Corditions were established

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation is always within the
following ranges:

LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Volitage Range (For Ta = Full Package Temperature Range) Vce:"
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 5.5
DC Input or Output Voltage Vi, Vo 0 Vee v
Operating Temperature Ta:
CD74 Types -40 +85 oG
CD54 Types -55 +125
Input Rise and Fall Times, t,, t:
at2Vv 0 1000
at45vV 0 500 ns
atg Vv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS

CD74HC174/CD54HC 174 CD74HCT174/CDS4HCT174
TEST 74HC/54HC 74HC 54HC TEST TAHCT/S4HCT | 74HCT | 54HCT
CONDITIONS TYPE TYPE TYPE ]CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
-40/ -85/ -40/ -55/
Oy 0,
v, o V| %€ +85°C | +12sc | v, || TH5C +85°C | +125°C
v mA v v v
Min | Typ [Max | Min |Max | Min |Max Min [ Typ |Max |Min |Max | Min |Max
High-Level 2 |5 — |~ |18 —{15] — 45
(nput Voltage Vin 45 [315] — | — |3.15] — J3.15] — — to|l2|—~|—1]12]|- 2 | - v
6 |42 — | — |42 — [42]| — 55
Low-Level 2| ~1—105]—-|05]— |05 45
Input Voltage Vi 45| — | — [1.36) — j135] — |1.35 — to| -]~ |o8| — |o8]| — o8 v
] -~ — 18| — 18| — 18 55
High-Level Vi 2 119l -1 —~119f[~1]19]— Vi
Qutput Voltage  Vou ar -Q02 |45 (24| — | — 144 — |44 | — or 4544 — | — |44 )| — 44| — v
CMOS Loads Vin 6 |58 — | — |59 —|59]|— Vi
Vie Vo
TTL Loads or -4 45398 — | — |384| — |37 | — or 45 (398 — | — 1384 — |37 | — v
Vin -5.2 6 [548 — | — [5234| — |52 | —~ Viu
Low-Level Vo 21~ |—= (0] — o] — |01 Vu
Cutput Voltage Voo or 002 [45]|— | — {01 ] —|OVY]~— |O1 or 45| - |~ [0t} — 1011 — {01 v
CMOS Loads Vi 6 |~ —101] —-]01] — |01 Vin
Vu Vu
TTL Loads or 4 451 — | — {026 — [0.33] — |04 or 45| — |~ |o26] — |033| — |04 v
Vin 5.2 6 | -] — |026] — |033| — |04 Vi
, Any
Input Leakage Vee gloltage
Current h or 6 | — | — |#01| — [#1 ] — | 21 e{/v;ceen 55| — | — |01 — |21 | — | £ HA
&
Gnd Gnd
Quiescent Vee Vee
Device or 0 6 | — | — 8 — | 80| — |160 or 551 — |~ 1|8 — 1|8 | — |160 HA
Current lec | Gnd Gnd
Additional
Quiescent 45
Device Current Vee-21 f to | — |100|360 | — |450 | — |490 HA
per input pin 55
1 unit load Alec”

*For dual-supply systems theoreticat worat case (Vi = 2.4 V, Ve = 5.5 V) specification is 1.8 mA.

HCT Input Loading Table

Input Unit Loads*
cp 0.80
MR 0.55
D 0.15

*Unit loac is Algc limit specified in Static Characteristic Chart, e.g., 360 uA max. @ 25°C.
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PREREQUISITE FOR SWITCHING FUNCTION
LIMITS
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITION UNITS
HC HCT 74HC T4HCT 54HC S4HCT
Vee
\ Min. [Max. | Min. |Max. | Min. IMIX. Min. |Max. [ Min. |[Max.|Min. |Max.
Clock Pulse 2 8o|—-|—-—|—=-f100| -] —]—[120] -~ | — | —
Width tw 45 6(—]20|— |20 — {26 | —~ (24| — |30 | — ns
Fig. 3 6 4| —|—-—]1—-—]17]|—-—]—]1—-—1l20|]—]—-1=
2 80 | — | — | — 100 = |~ —]120| — | — | =
MR Pulse Width  t, 45 16| — |25 — 20| — {31 ] — | 24| — |38 — ns
Fig. 4 6 | | —|—-—|17|—-]~—]~=1]20] — | =
Setup Time Data 2 6eo(—-|—-1—-—(|—-—]—|90|-]—]|-
to Ctock tsu 4.5 12| - |16 | — | 15| —{20{— (18] —|24] — ns
Fig. 5 6 0[l—-|—-|-[B]|=]—-—1]1=[1B]-]1-=1=
Hold Time Data 2 5 - | =1 - 5 — | -1 - 5 el .
to Clock th 4.5 5 - 5 — 5 — 5 — 5 —_ 5 — ns
Fig. 5 6 5§ | — | —]-/5]—-—]1=-—1—-15]1—-—1—-1==
Removal Time 2 5 _ - | - 5 e B et 5 - - | -
MR to Clock  tem 45 5 | — 125|158~ |5]|~[18]—=1 ns
Fig. 4 5 | —[—-1—-—15]1—-1—-—1—15]—-—1-1=
6 |—|—|—|5|—-|—-|—-—}t4|—-|—-1]-
Clock Frequency  fmax 45 V|- |25 — |24 —-]20(—]20 | — |17 | — | MH;
6 B | —| - —}28|—]—|—124|—]—=1]=
SWITCHING CHARACTERISTICS (C. = 50 pF, input t,, t, = 6 ns)
LIMITS
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITION UNITS
HC HCT 74HC 74HCT 54HC 54HCT
Vee
v Min. |Max. |Min. |[Max. |Min. |Max. |Min. |[Max. {Min. |Max. | Min. |Max.
Propagation Delay tein 2 — |165| — | — | — {205 — | — | — |250| — | —
Clock to Q tenL 45 — {33 — |40 |~ 4| —1]5|-—]|5]|—|60 ns
Fig. 3 6 ~ 28| — | — — 35| — | — — | 43 | — | —
Propagation Delay teun 2 — 1580 — | — | = |10 | — | — | — |225] — | —
MR1toQ tone 45 — 30|~ |44 |~ |38|—|55]|—]|45|— |66 ns
Fig. 4 6 — || —-—]—-——]18]|—-—]—-—]—138] -]
Output Transition  trw 2 - 7| —-]—=-]|=-|9B}{—|—}|—1{110] - | —
Time trme 45 -~ 15| - |15 — 18| —]|19]|—|2]|— |22 ns
Fig. 6 6 — |3l -] —=—]—=]1w|=|=—1—-1]19}-|-
Input Capacitance Cmn — |1l ~-]l10]~]|]1W0O|—|[1W0]—~]10]~1]10 pF
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SWITCHING CHARACTERISTICS (Vcc =5V, Ta= 25°C, Input t,, t: = 6 ns)

CHARACTERISTIC G Typice) Values ITs
(pF) HC HCT UN
Propagation Delay — tein
15 13 17 ns
Clock to Q Fig.3 ter
Propagation Delay — L™
15 12 18 ns
MR to Q Fig. 4 tene
Power Dissipation Capacitance* Crp - 38 44 pF

*Ceo is used to determine the dynamic power consumption, per flip-flop.
Po = Cpo Vee? fi + X (C Vec? fo) where:  fi = input frequency, f, = output frequency,
Ce. = output load capacitance, Vec = supply voitage

INPUT
LEVEL

920537198 92C5-38444

54/74HC 54/74HCT 54/74HC 54/74HCT
Input Level Vee 3v Input Level Vee 3V
Vs 50% Vo 13V Vs 50% Vee 13V

Fig. 3 — Propagation delay times and clock pulse width. Fig. 4 — Prerequisite and propagation delay times for master reset.
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54/74HC 54/74HCT
Input Level Vee 3V
Vs 50% Ve 13V
Fig. 5 — Pre Fig. 6 — Transition times.
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