File Number 1661

High-Speed CMOS Logic

Technical Data

CD54/74HC40104
CD54/74HCT40104

ouTPUT
ENABLE |,
Do 3 |15 _ Qo
p1— ALY
m— o
03—74 ~—a3 Type Features:
PSL—— 8 Four operating modes: shift right,
osR—2 shift left, hold and reset
MODE l_91 » Three-state outputs
SELECT|_10] u Synchronous parailel or serial operation
T u Typical fuax=50 MHz @ Vec =5V, CL=15pF, Ta=25°C
CLOCK———[ 92€S- 38512
FUNCTIONAL DIAGRAM

The RCA-CD54/74HC40104 and CD54/74HCT40104 are 4-
bit shift registers with 3-state bus interface capability. Iin the
paraliel mode (S0 and S1 are high), data is loaded into the
associated flip-flop and appears at the output after the
positive transition of the clock input. During parallel loading
serial data flow is inhibited. Shift left and Shift right are
accomplished synchronously on the positive clock edge
with serial data entered at the SHIFT RIGHT and the SHIFT
LEFT serial inputs, respectively. Clearing the register is
accomplished by setting both mode controls low and
clocking the register. When the output enable input is low,
all outputs assume the high impedance state.

The CDS4HC/HCT40104 are supplied in 16-lead ceramic
dual-in-line packages (F suffix). The CD74HC/HCT40104
are supplied in 16-lead plastic dual-in-line packages (E
suffix), also in 16-lead surface mount plastic dual-in-line
packages (M suffix). These types are also available in chip
form (H suffix).
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TERMINAL ASSIGNMENT

Family Features:

= Fanout (over temperature range).
Standard outputs - 10 LSTTL loads
Bus driver outputs - 15 LSTTL Joads

® Wide operating temperature range:
CD74HC/HCT: -40to +85°C

® Balanced propagation delay and
transition times

8 Significant power reduction compared to
LSTTL logic ICs

® Alternate source is Philips/Signetics

® CD54HC/CD74HC types:
2 to 6 V operation
High noise immunity: Nn= 30%, N\w=30% of Vcc,
@ Vec=5V

® CD54HCT/CD74HCT types:
4.5 to 5.5 V operation
Direct LSTTL input logic compatibility

Vi=0.8 V max., Vin=2 V min.
CMOS input compatibility
h <1 uA @ Voo Von

4-Bit Universal Bidirectional Shift Register
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Fig. 1 - Logic diagram.

TRUTH TABLE
MODE SELECT QUTPUT
CLOCK S0 $1 ENABLE ACTION
CE

Reset

Shift right (Q0 toward Q3)

Shift left (Q3 toward QO)

Parallei load

INNNR

x | |z |7 (&
r|T (T I

Operations occur as shown
above, but outputs assume high
impedance

L = Low Voitage Level

H = High Voltage Level
614 oh Yores




Technical Data
CD54/74HC40104
CD54/74HCT40104

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):
{VOHages referenced t0 GroUND) .. ... ... ittt ittt et e e e et e e e e et

DC INPUT DIODE CURRENT, lx (FORVI<OSVORV, > Vec #0585 V) ..ottt

DC OUTPUT DIODE CURRENT, fox (FOR Vo < 0.5 V OR Vo > Vo +0.5 V)

DC DRAIN CURRENT, PER OUTPUT (lo} (FOR -0.5 V < Vo < V¢ +0.5 V)

DC Vec OR GROUND CURRENT, {lo0) & ittt it ittt it e ettt e et et et et e e et et e et

POWER DISSIPATION PER PACKAGE (Pp):
For Ta=-4010 +80° C (PACKAGE TYPE B} ... it ittt et e et e e et e e e e 500 mW
For Ta=+601t0 +85°C (PACKAGE TYPE E) .. ..ottt itirtttiiiiitt ittt eita it aias Derate Linearly at 8 mW/°C to 200 mW
For Ta=-5510 +100° C (PACKAGE TYPE F, H) ...ttt ettt e e et e et e et e ieeens £00 mW
ForTa=+10010 +125°C (PACKAGE TYPE F. H) ..ottt et it Derate Linearly at 8 mW/° C to 200 mW
For Ta = -40 10 +70% C (PACKAGE TYPE M) Lo i e e e e e e 400 mW
For Ta=+701t0 +125°C (PACKAGE TYPE M) .....i.iniiii ittt e et et anenans Derate Linearly at 6 mW/°C to 70 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPEF, H -85 to ~125°C

PACKAGE TYPEE, M -65 to ~150°C
ST ORAGE TEMP ERATURE (M) - oottt it et ettt e e e e et -65 to ~150°C
LEAD TEMPERATURE (DURING SOLDERING}):

At distance 1/16 + 1/32 in. (1.59 = 0.79 mm) £rom Case 00 10 8 MAX. o\t iuturer it tie et ettt ar e te e ar i ans +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)

with solder contacting lead tips ONty .. ... . +300°C

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-Voitage Range (For Ta=Full Package Temperature Range)
Vcc:'
CD54/74HC Types 2 6
CD54/74HCT Types 4.5 5.5
DC input or Qutput Voltage, V), Vo 1] Vee
Operating Temperature, Ta:
CD74 Types -40 +85 o
CD54 Types -55 +125
input Rise and Fall Times, t.t:
at2Vv 0 1000
at4as5yv Q 500 ns
at6 Vv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
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CD54/74HCA0104
CD54/74HCTA40104

STATIC ELECTRICAL CHARACTERISTICS

CD74HC40104/CD54HC40104 CD74HCT40104/CDSAHCT40104
TEST TAHC/54HC 74HC S4HC TEST [TAHCT/B4HCT | TAHCT | 54HCT
CONDITIONS TYPE TYPE TYPE CONDITIONS TYPE TYPE TYPE
CHARACTERISTICS UNITS
w250 ::Ic -S:Ic 2800 -40/ ~58/
+88° +128° +88°C | +125°
v o e v Veo s ¢
v mA |V | v v I
Min [Typ Max |Min Max iMin Max Min [Typ Max [Min Max [Min [Max
High-Level 2 15— |— NN5|— |15 |— 4.5
Input Voltage Vin 45 B15|— |— Bi5]|—- Pis|— — to 2 |l—-|—-})2 }|—-12 |- v
6 |42 |— |— |42 |— |42 |~ 5.5
Low-Level 2 |— |- |o5]— [05]~ |05 45
input Voltage Vi 45 | — | — |'35]— [1.35) — |1.35 — to |— |- |o8]~ jos]— |os v
6 |— |- |18]— 18]~ |18 55
High-Level Vi 2 ho|l—J— 119 }|— 19 |— Vi
Gutput Voltage Von or |-002 {45 144 j— |— |44 }— |44 | — ar 45 |44 | — | — |44 | — |44 | — v
CMOS Loads Vin 6 |59 |— |— |59 |— |58 | — Vin
Vi Vi
TTL Loads or 6 |45 p9s|— |— p84|— j37 | —~ or 45 398 — | — [384] — 137 | — v
(Bus Driver) Vin -7.8 6 48| — |— [534]— |52 | — Vin
Low-Level Vi 2 — - (01 ]| — Jo1 |~ |O1 Vi
Output Voitage Voo or 002 |45 |- | — Jo1t }— o1 |~ |O1 or 4.5 - = o1 {—Jor1 [~ |O1 v
CMOS Loads Vin 6 |— |— Jo1 |~ joy |- (o1 Vin
Vi Vi
TTL Loads ar [] 45 | — | — j026 ] — 33|~ |04 or 45 | — 1 — jo26| — |033] — |04 v
{Bus Driver) Vin 7.8 [ — |- pos]|— [033]— |04 Vin
Input Leakage Any
Current b Vee Voitage
or 6 — | — |01 — |1 ] — | £1] Between 55 - = |0 — | 21|~ | 21 HA
Gnd Vec and
Gnd
Quiescent Device
Current fec Vee Vee
or 0 6 |— | — 8 — {80 | — [|160 or 55 e = R — |80 [ — |60 uA
Gnd Gnd
Adgditional
Quiescent Device 45
Current per Veg -2.1 to — |100 |360 | — 450 | — |490 uA
input Pin: 55
1 Unit Load Alee*
3-State Vii | Vo= Vi
Leakage or |Vec 6 |- |~ [t05]— |8 — |x10 or 55 | — | — |x05] — | 5| — |10 uA
Current Via  PrGnd Vin

*For dual-supply systems theoratical worst case (Vi = 2.4 V, Vcc = 5.5 V) specification is 1.8 mA.
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CD54/74HCA40104
CD54/74HCT40104

HCT Input Loading Table

Input Unit Loads*
OE 1.4
DSR, DSL, DO-D3 0.3
$1,82 0.7
cp 0.3

*Unit load is A Icc limit specified in Static Characteristics
Chart, e.g., 360 uA max. @ 25°C.

SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input t,1:=6 ns)

TYPICAL
VALUES
CHARACTERISTIC SYMBOL RC [HCT UNITS
Maximum Frequency (C. = 15 pF) faax 56 50 MHz
Propagation Delay: (C. = 15 pF) teun 17 18
CPto Qn terL
Output Disable Time teuz 14 | 18 ns
truz
Output Enable Time tezu 12 | 12
trzm
Power Dissipation Capacitance Ceo* 84 85 pF
*Cro is used to determine the dynamic power consumption, per device.
PD=Cpp Vec® fi + X (CL Vee? fo) where: fi=input frequency
fo=output frequency
C=output load capacitance
Vee=supply voltage
Pre-requisite for Switching Function
25°C ~40°C to +35°C -55°C to +125°C
CHARACTERISTIC | SYMBOL Vee HC HCT 74HC 74HCT 54HC S54HCT |UNITS
Min. Max. [Min. [Max. [Min. Max. [Min. [Max. [Min. [Max. [Min. [Max.
Maximum Clock 2 e |—|— |- 5 -} =1 4 — | =1 -
Frequency fmax 4.5 28 [~ [25 | — |2 | — |20 | — |19 | — |17 | — | MHz
6 Bl ——]—l2 |~ |- |—]2|—]|—|~
Clock Puise 2 8 |~ |~~~ JW0OO|—|—|[—1I|120] — | — | —
Width tw 4.5 16 | — 16— |20 — |20 |~ |24 | — |24 | —
8 14 | — - | — 17 | — — | — 120 | — — -
Setup Times Dn, 2 80 |—|—{—|W0OO|—]|—=]— }120| — | — | —
DSL, DSR, &1, tsu 4.5 6|~ |20|— 20| —|25|— {24 — (30| — ns
and S0 to Clock 6 14 | — T LA I T 20 — | — | —
Hold Times Dn, 2 2 — = | - 2 _ | - | - 2 - -] -
DSO, DS, 51, th 45 2 - 2 — 2 - 2 — 2 - 2 —
and S0 to Clock 6 2 - - |- 2 _ | = | = 2 — | - | -
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CD54/74HC40104
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SWITCHING CHARACTERISTICS (C.=50 pF, Input 1,t,=6 ns)

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC | SYMBOL Vce HC HCT 74HC 74HCT S54HC 54HCT |UNITS
Min. [Max. [Min. [Max. |[Min. [Max. [Min. [Max. |[Min. [Max. |Min, [Max.
Propagation Delay tein 2 — |20 | — | — | — |280| — | — | — |300 ]| — | —
CPtoQn tere 45 — |40 | — (42|~ |50 ]| — |53 | — |60 ] — |63
6 — |4 | -] =—|—]BB]|—-—]|—]— |51 ]—=]—
Qutput Disable triz 2 — 17| - | - - |29 - |- ]| —|263] — | —
Time teuz 45 — |38 | — |44 |~ |44 | — |55 | — |53 ) — | 66
6 -] |- - | =[] =] = =4 ||~ ns
Output Enable teze 2 — (180 - | —|— |18 | — | — | — |226} — | —
Time tezn 45 — {30 | — 3| — |38~ |38({— |45 ]| — |45
6 - {286 | — [~ ]| =] | -] —|—]38|—]—
Qutput Transition trn 2 — 80| — | == |75 | = |=|—|9 |- |-
Time true 45 — |12 —-f(12|—-J]15]~ 15— |18 — |18
6 - 10| - |- -] ]| =] =] = [15]~]~=
8-State Output Co —|20|—|20|—-|20]|—|20]|~|20]~ |2
Capacitance pF
Input Capacitance Ci — |10 | —=[10|—~[1O]—]10O]|—=]10]— {10
INPUT
LEVEL
OUTPUT , 81,
LOW TO OFF N Vs tsu(L) HiL) tsuiH) W)
= cp Vs Vg
QUTPUT HIGH C: Vs 92C5-38518R)
TO OFF
OUTPUTS _ QuUTPUTS __ 1. OUTPUTS
CONNECTED DISCONNECTED CONNECTED
92CS-38514
Fig. 2 - Output snable and disable times. Fig. 3 - Setup and hold times.
54/74HC 54/T4HCT
Input Level Vece 3v
Switching Voltage, Vg 50% Vce 13v
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