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Fite Number 1915

High-Speed CMOS Logic

8-Bit Shift Register with Input Storage
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HCE97 and CD54/74HCTS597 are high-
speed si-gate CMOS devices that are pin-compatible with
the LLSTTL 597 devices. Each device consists of an B-flip-
flop input register and an 8-bit parallel-in/serial-in, serial-out
shift register. Each register is controlied by its own clock. A
“low” on the parallel load input (PL) shifts paraliel stored
data asynchronously irto the shift register. A “low” master
input {MR) clears the shift register. Serial input data can
aiso be synchronously shifted through the shift register
when PL is high.

The CDS54HC/HCTS597 devices are supplied in 18-lead
harmetic dual-in-line ceramic packages (F suffix). The
CD74HC/HCTS97 devices are supplied in 18-lead duat-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:

® Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads

m Wide Operating Temperature Range:
CD74HC/HCT: -40 to +125°C

m Balanced Propagation Delay and Transition Times
® Significant Power Reduction Compared to LSTTL

Logic ICs
8 CD54HC/CD74HC Types:
2 to 8 V Operation
High Noise Immunity:
Niw = 80%, N = 30% of Voo, @ Vec =5 V
| CD54HCT/CD74HCT Types:
4.5 t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vi.=0.8 V Max., Vin=2V Min,
CMOS Input Compatibility
S 1uA @ Vou Vou
m Alternate Source is Philips/Signetics
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Fig. 1 — Logic diagram for the CD54/74HC597 and
CD54/74HCT597.
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STATIC ELECTRICAL CHARACTERISTICS

54HC S4HCT
TEST 7 /54 HC 85/ TEST _s8/
CONDITIONS 4HC/S4MC | 74l 1ssc | CONDITIONS [7AHCT/S#HCT | 74HCT | 35/
CHARACTERISTIC ap | T4HC a0 | THCT |unis
+25°C s5°C -a0/ +25°C N -a0/
v, o |Vee * +125°C Vi |Vee *8°C | zsoc
v mA v v v
Min | Typ | Max | Min |Mayx | Min |Max Min | Typ |Max | Min |Max | Min |Max
High-{_evel 2 |15 —-|— 18] — |15] — 45
Input Voltage Vin 45 |31 — | — 318 — [3.18]| — — tol2|—|—-|2[|~]2 |- v
6 |42~ | —[42) — |42 ]| — 55
Low-Level 2 -~ | — 105} — |05 — |05 45
Input Voitage Vi 45| — | — 135 — |1.35]| — |1.35 — to |—|— |08]|— |0B|— |08 \
6 [——|18]— 18— |18 5.5
High-Level Vie 2 |19~ |—[19|— (18] — Vi
Output Voltage Vou or -0.02 45 (44| — | — |44 |~ |44 | — or 45 (44 | — | — |44 | — 144 | — v
CMOS Loads Vin 6 |58~ |— |59~ |59 — Vin
Vin Vin
TTL Loads or -4 45 (398 — | — [384| — |37 | — or 45 |398 | — | — |384§ — |37 | — A"
Vip -5.2 6 (548 — [ — 1534 — |52 | — Vin
Low-Level Vi 2 -t —1]01 | — |01} — 101 Vi
Output Voltage Voo or 0.02 45 | — — ot | — o1} — |01 or 45— [ — |01 | — |01}~ |01 v
CMOS Loads Vi ] - | =101 | — 01| — |01 Vu
Vi Vi
TTL Loads or 4 45 [ — — 026 — (033} — |04 or 45| — | — [026] — 1033] — |O4 v
Vin 52 6 — | — |o26| — {033} — |04 Vi
Input Leakage Voo Any
Voltage
Current h or 6 — | — |20t — |21 ] — | £t |Between (55 ] — | — X011 — {1 [ — [*1 HA
Vec
Gnd & Gnd
Quiescent Veo Vee
Device or 0 6 - | = 8 — | 80 | — |160 or 55 | — | — 8 — |80 | — |160 A
Current lec Gnd Gnd
Additional 45
Quiescent
Device Current Vee-2.1 to p — |100)360 | — |450 | — (480 MA
per input pin:
1 unit load Alee” 85
"For dual-supply systems theorelica! worst case (V) = 2.4 V, Ve = 5.5 V) specification is 1.8 mA.
HCT Input Loading Table
Input Unit Loads*
0. 02
Dn 03
PL, MR 15
STee, SHer 15
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*Unit Load is Alec limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE (Vcc):

(Voltages referenced 10 grouNd) ... ... ci it i i e e e e e -0.5t0+7V
DC INPUT DIODE CURRENT, i (FOR VI <C-05 VOR VI > Ve t0.5 V) L. i e +20 mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo < ~0.5 V or Vp > Ve +0.5 V)

DC DRAIN CURRENT, PER OUTPUT (o) (FOR -0.5V <Vo<Vee *05 V) ... e e +25 mA
DC Vee OR GROUND CURBRENT [I60) .+ .t v nvtniete ot e et et et e e et et et e et e e e e et e +50 nA
POWER DISSIPATION PER PACKAGE (Po):

For Ta =40 10 +100°C (PACKAGE TYPE E) ... . ot it e e e e e e e e 500 mW

For Ta = +100 to +125°C (PACKAGE TYPE E} Derate Linearly at 8 mW/°C to 300 mW

For Ta=-851t0 +100°C (PACKAGE TYPE F, H) ..o e et et e e et 500 mwW

For Ta=+100t0 +125°C (PACKAGE TYPE F H) .. .ot it Derate Linearly at 8 mW/°C to 300 nW

For T = -40 to +70°C (PACKAGE TYPE M) 400 MW

For Ta=+70ta +125°C (PACKAGE TYPE M) ... e e e Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F H Lt e i e e e e e e e e -55to +125°C

PA K AGE T PE B, M ittt it e et ettt ettt e e e e e e e e -40 to +125°C
STORAGE TEMPERATURE (Tatg) + v et ettt ittt et it e et e ettt e e e v e e e et e e e et v e e e e e -65 to +180°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 = 1/32in. (1.59 £ 0.78 mm) fromcase for 108 MaX. .. .. ... ... it e e e s +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.5 mm)

with soider contacting 1ead tips ONlY ... .. . o e e +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-Voltage Range (For Ta = Full Package-Temperature Range) Vee:™
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 55
DC tnput or Output Voitage V,, Vo 0 Vee
Operating Temperature Ta:
CD74 Types -40 +125 o
CD54 Types -55 +125
Input Rise and Fall Times t,,
at2Vv 0 1000
at45v 0 500 ns
atgvVv 0 400
*Unless otherwise specified, all voltages are referenced to ground.
SWITCHING CHARACTERISTICS (V. =5V, T, =25°C, input (, t, = 6 ns)
c, TYPICAL
NIT
CHARACTERISTIC ®F) SYMBOL HC HCT UNITS
Propagation Delay:
SHep to Q7 15 tenL 14 16
FL to Q7 15 town 17 20
ng
MR to Q7 15 14 18
STerto Q7 15 20 23
Power Dissipation Capacitance* _ Ceo 13.5 185 ¢ pF
*Crp is used to datermine the dynarmic power consumption, per package. fo = output frequency
Po = Ceo Vee? f + Z (CL Vee? fo) where: Cy = output load capacitance
fi = input frequency Vee = supply voitage

707




New Data

CD54/74HC597
CD54/74HCT597

PRE-REQUISITE FOR SWITCHING FUNCTION

25°C —40°C to +85°C 55°C 10 +125°C
CHARACTERISTIC |SYMBOL | V.. HC HCT | 74HC | 74HCT | S54HC | S4HCT | UNITS
Min. |Max. | Min. {Max. [ Min. [Max. { Min. | Max | Min. {Max. | Min. [Max.
SHce Frequenc 2 i B el Bt 5 B e Bl B Bl el
ce Frequency fuanx 45 |30 | — |25~ |25 | —|20|—|20]—|16]— | MHz
6 || —|—)—Joo|—|~]—lo3|—=|—]=
) 2 |80 — | —|—=100]—]—]=120]—=]~]—
SHee Pulse Width tw a5 |16 | —|20| ~|20]~|25|—|2a|—[30]|~]| ns
6 || —|—[~|w|—-|~|=-|ao]-|~]=
‘ 2 |60 - =1 - |5B|=-]~-1-]%|=]=]=
STer Pulse Width tw 45 |12 | — ||~ =|w6|—|18|~]|20]~] ns
6 |1w0|~|—|—Jw|=|~|=|1]|-]|=1]—
— , 2 |80 | =] =] =[100] =]~ ]=|120]=]—<]=
MR Pulse Width tw a5 |6 | — ||~ =] —-|2a|—]27]| =] ns
6 || —|—(—|w7]|—|~=|—-Joo|—]|~]=
_ 4 2 |70 ===l ]|=]—=]=]ws]=]~]=
PL Pulse Width tw 45 |14 | — |16 — 18| —]20|~ |21 —|24| =] ns
6 |12 || ~]l—|-[=lmw|-1~]=
2 100 — | == 125 = | = =110 =]—]—
?:" “’T?H:’ tsu 45 |20 — |24~ 25| |30 |~ |30|—{3 |~ ns
Stup Tim 6 || —|—|~|aa|{~{~]—]2|—|~{~
2 |50 —|—|—=|6 | == |—=|m=]=]—=
gs‘m STH“’ tsw 45 |10 ] 1ol =13 =]13|=|155]=|15|=1] ns
elup Time 8 |lo|—|—|—-|nl—-]=]=|m|l-|-]=
2 |50 ] - | —|—]6 | =]~ ]—=17]-]~]-
g;:" STT,C" teu 45 |10 —|wol=]B] (1]~ |15]=]15|=]n
up time 8 9 |~ |—|=|nn|l-J~]=]1B]|=|=]=
2 o |~]=|=lo|—-|~=|=lo0o ===
STor 0 SHer b as o |—|o|—fo|—Jo|l—=jo|=|0|=] ns
old Time 5 ol l-lellZlololotl =t
2 |3 ]| —J=-|=[3]-]|=[=13]|=-1=1=
33:(??“““ tn 45 |3 | — |3 |~|3|=|3|=|3|=|3|—] ns
old Time A PO I IR I B I R R " B R I
2z |3 | -] |—=13]|—-]<=[—=13]|—=]~]<—
& M -?-T - ta 45 |3 |—|3a|{—|38|—|38|=-]3]|= — | ns
old Time 5 sl ol lsl-l—-l-lal=]=]=
MR to SH A I Il ool - R Il At U B Bl B
. to i trem 45 {3 | —|wo|—|3|=f{1|~]3|=]15|=]| n
emoval Time 6 sl f<laslol|{=<lsl—-|=1]=
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SWITCHING CHARACTERISTICS (C, =50 pF, Input t, ¢, =6 ns)
25°C -40°C to +85°C -55°C to +125°C |
CHARACTERISTIC | SYMBOL | V.. HC HCT 74HC 74HCT S54HC S54HCT |UNITS
Min. |Max. | Min. |Max. | Min. [Max. [ Min. | Max | Min. [Max. | Min. [Max. |
Propagation Delay teun 2 - 1| -|{-|-—1220} -~ - | — |265| — | —
SHce to Q7 teri 45 —_ 3% | — |38 | — |44 | — |48 | — |83 | — | 57 ns
6 - || - - -7 | - =]~ |4 ] — |-
trLn 2 — |20~ | —]— 280 — | — | — {300} — | —
PL to Q7 ter, 45 | — |40 | — |48 | — |50 | — |80 | — [60 | — |72 | ns
6 — | 34 ] — | — — || -] = | — |5 — | —
tem 2 — |240| — | — | — J300| ~}{ — | — |360| — | —
STeeto Q7 ten 45 — | 48} — | 56| — |60 | — |70 | — |72 — | 84 ns
[+] — | 41 — | — ] — | & —_ — | — | 61 — | —
2 — |78 - | - | — 20| — | — — 1265 | — | —
MR to Q7 tons 45 | — {35 | — 44| — |44 | — |55 — |53 — |66 | ns
[3] — 13| - - -} =] =] — |45 — | — 1
trm 2 — | 75 | — — — | 95 _ — — {110 ) — —
Output Transition Y 45 — || =15} — 119 — J19 | — |22 | — | 22 ne
Time 6 - |3 -] -]l =] | =119 ] — | — ]
Input Capacitance Ci - —-—|lvwj—-—110f{=-1t10|—-|W0|—110]|— 110 pF
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TIMING DIAGRAM

FUNCTION TABLE

STep | SHep pL MA FUNCTION

_ X X X data loaded to input Flip-Fiops

A X L H data foaded from inputs to shift register

Zﬁ)ck X L H data transferred from input Flip-Flops

edge to shift register

M X L L invatid fogic, state of s_nift register
indeterminate when signals removed

X X H L shift register cleared

B N BN A

H = HIGH voltage ievel
L. = LOW voltage level
X = don’t care
7 = LOW-1to-HIGH CP transition
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STep
——— GND SHep INPUT LEVEL
— GND
- PHU
Q7
Q7 vg
-
—— INPUT LEVEL
R Vs
-~ GND
INPUT LEVEL
PHL
Q7 Vs
e INPUT LEVEL
] 1REM
SHep
vs
VALID fe—— vaLID
INPUT LEVEL INPUT LEVEL
0o-07 vg y(v
GND bs 3 GND
1Sy th ] t
INPUT LEVEL su h INPUT LEVEL
STep Vg v
SH, s
— GND ce — oND
INPUT LEVEL
I3
. s GND
‘su -
INPUT LEVEL
SHcp Vs
— GND
54/74HC 54/TAHCT
Input Level Vec 3V
Switching Voltage, Vs 50% Ve 13V

CD54/74HCTS597
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