Technical Data

Fite Number 1771

High-Speed CMOS Logic
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC125 and CD54/74HCT125 contain 4
independent 3-state buffers, each having its own output
enable input, which when “HIGH" puts the output in the
high impedance state.

The CD54HC 126 and CD54HCT 125 are supplied in 14-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC125and CD74HCT125 are supplied in 14-lead dual-
in-line plastic packages (E suffix) and in 14-iead dual-in-
line surface mount plastic packages (M suffix). Both types
are also available in chip form (H suffix).
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Fig. 1 - Logic diagram.
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CD54/74HC125
CD54/74HCT125

Quad Buffer; 3-State

® Separate output enable inputs

Family Features:

® Fanout (over temperature range):
Standard outputs - 10 LSTTL foads
Bus driver outputs -~ 15 LSTTL loads
®» Wide Operating Temperature Range:
CD74HC/HCT/HCU: -40 to +85°C
® Balanced Propagation Delay and Transition Times
® Significant Power Reduction Compared to LSTTL
Logic ICs
= Ajternate Source is Philips/Signetics
& CD54HC/CD74HC Types:
2 to 6 V Operation
High Noise Immunity. Ny = 30%, Nin = 30% of Ve,
@ Vec=56V
® CO54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vi = 0.8V Max,, Viu =2 V Min.
CMOS Input Compatibility f, < 1T uA @ Vou, Voo

TRUTH TABLE
inputs Outputs
nA nOE nY
H L H
L L L
X H z
H = High Level
L = Low Levet
X = Don't Care

Z = High Impedance, OFF State
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec):

(Voltages referenced tO GroUNG) .. ...\ ittt et b e e e e e -05t10+7V
DC INPUT DIODE CURRENT, 1 (FORV, <-0.5 VORVI > Voo + 0.8 V) L i e +20mA
DC OUTPUT DIODE CURRENT, Jok (FOR Vo < ~0.5V OR Vo > Ve +0.5 V) .
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-05V <Vo<Vgc +05V) ..
DC Vec OR GROUND CURRENT (166) . « -« vt vttt ottt et e e e e e e e e et e e
POWER DISSIPATION PER PACKAGE (Po):

For Ta = -40 10 +60°C (PACKAGE TYPE E)

For Ta = +60 to +85°C (PACKAGE TYPE E)

For Ta = -5510 +100°C (PACKAGE TYPE FL H) ..o i e e

For Ta = +100to +125°C (PACKAGE TYPEF H) ... ...

For Ta=-401t0 +70°C {(PACKAGE TYPE M) ... .o

For Ta = +7010 +125°C (PACKAGE TYPEM) . ... ... ... . ... o
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H L. e et e e e e e -55to +125°C

PACKAGE TYPE E, M ittt et et et et e e e e e e e -40 to +85°C
STORAGE TEMPERATURE {Tatg) - -« o vttt teete et ettt e e e e e e e e e e e e e -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 = 1/32in. (1.5 £ 0.79 mm) fromcase for 108 Max. . ...... ... o i +265°C

Unit inseried into a PC Board {min. thickness /16 in,, 1.58 mm}

with solder contacting 1ead tips ONIY . .. ... i it 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) Vcc:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 45 55
DC Input or Output Voltage Vi, Vour 0 Vee \4
Operating Temperature Ta:
CD74 Types -40 +85 oc
CD54 Types -55 +125
Input Rise and Fall Times t,, t
at2Vv 0 1000
at45v 0 500 ns
at6 Vv 0 400
*Unless otherwise specified, all voltages are referenced to Ground.
1 \_/
10E —— LVCC
11\—-—2 L. 40E
1y —3 12 4a
26E—2 L ay
283 LAY, 1
2v—2 2 __3a
aNno—] 83y
92C5-39808
TERMINAL ASSIGNMENT
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STATIC ELECTRICAL CHARACTERISTICS

CD74HC125/CD54HC125 CD74HCT125/CD54HCT125
TEST 74HC/54HC 74HC 54HC TEST 74HCT/54HCY | 74HCT | 54HCT
CONDITIONS TYPES TYPE TYPE |CONDITIONS TYPES TYPE_. | TYPE
CHARACTERISTIC UNITS
-40/ -55/ -40/ -85/
o o
v o |Vee| %€ +es°c | +1zsoe | v (vee| € +85°C | +125°C
v mA v r v v
Min | Typ [Max | Min [Max |Min |Max Min { Typ [Max | Min |Max | Min {Max
High-Level 2 |15~ — 35— |15 — 4.5
input Voitage Vi 45 |35 — | — [315) — |3.15)] - — to 2 -]~ 2 — 2 — v
6 |42 — | — 42|~ |42] — 55
Low-Level 2 - | — 05| — |05 — |05 4.5
Input Voltage Vi 45| — | — .35 — |135] — [1.35 —- to|—|— |08~ [08] — |O8 v
6 |—|— 18] —[18]— |18 55
High-Levet Vi 2 j1rofj—-|—119|— 19| — 'n
Output Voltage  Von or 002 |45]4a| - — Jsa| ~ |aa]|— or 45 44| — | — |a4a| - |4a]| — v
CMOS Loads Vin 6 [59|— |~ |59~ |5%]— Vin
Vi Viu
TTL Loads or -6 451398 — | — |384| — |37 | — or 45 1398 — | — (384 — [37 | — v
(Bus Driver) Vin ~7.8 6 [548] — | — 15.34| — |52 | — Vin
Low-Level Vi 2 |-~ —]o1|]—]01]—~]O1 Vi
Cutput Voltage Voo or 0.02 45—~ | — o1 —|ot1]|] — |01 or 45| — | — |01 | — JO1 ] — |01 v
CMOS Loads Vin 6| ~—}jot|—]o1}—]01 Vi
Vie Vi
TTL Loads or 6 45{1 — | — |0.26] — |033]| — |04 or 45| - | — |0.26] — [033] — |04 v
{Bus Driver) Vin 7.8 6 | ~|— [026] — }0.33] — |04 Vis
Any
input Leakage Vec Voitage
Current Wl oor 6 | = — || = Lan | = [r [ %o {ss | = | — Jroa] — |21 | — [21]| wa
and
Gnd Gnd
Quiescent Device Ve Vee
Current fec
or 0 6 ~- | = 8 — |80 | — |t60 or 551 — | — 8 — |80 | — |160 HA
Gnd Gnd
Additional
Quiescent Device 4.5
Current per Vec-2.1 | to | — |100[360) — |450| — |490 HA
Input Pin: 55
1 Unit Load Alec®
3-State Vi Vo=Vce Vi
Leakage or ar 6 ~ | — |£05) — {5 | — |£10 or 55| — | — {205 — |45 | — |10 uA
Current loz Vin Gnd Vin

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

HCT Input Loading Table
Input Unit Loads*
nA, nOE 1

*Unit Load is Alce limit specified in Static Characteristics
Chart, e.g., 360 ¢A max. @ 25°C.
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SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input 1, =6 ns)

C. TYPICAL
CHARACTERISTIC pF HC | HCT UNITS
Propagation Delay Time: (Fig. 2) tere 15 8 10
nAtonY teon
Qutput Enabling Time teze, tezm 15 10 10 ns
Output Disabling Time tpiz, teuz 15 10 11
Power Dissipation Capacitance” Ceo — 29 34 pF

*Ces is used to determine the dynamic power consumption, per channel. Po=Vcci (Cro+Cu) where: fi=input frequency

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

C.=load capacitance
Vee=supply voltage

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC |SYMBOL | Vcc HC HCT 74HC 74HCT 54HC 54HCT
v [Min.|Max.|Min. [Max.|Min. [Max.|Min. [Max.]Min. [Max.|Min. [Max.
Propagation Delay teLn 2 — |10 - | —{ —[125| — | — | — |150 | — | —
Time nA to nY tere 4.5 —_ 20| — |26 — |26 —~ (31|~ 30| — | 38
(Fig. 2) —_ |17~ —}=]2r| == —-]26| = | —
Enable Delay tezn 2 — {125 -4 — | - [185( —}| —~ | — 190 — | —
Time tezL 45 — 25| — {25 | — | 31 — | 3 — | 38| — | 38
{Fig. 2) 6 — |2t -] —-|—=]|2] -] —|—]3]|—]|—
Disable Delay tonz, teez — |15 - |~ | — 1155 - - | — J190| — | —
Time 45 — |25 — |28 | — | 3 — {3 | — |38 — 1|42
-1l -] -] —|26| |~ —[3]| |-
Output Transition trim — 60| ~ | —|—-—175|—{| —-|—[9 ] — ]| —
Time tre 4.5 — 12 | — 12 { — 15 | — 15 | — 18 — | 18
6 — ||| -] =] —=|=|15]—1—-
input Capacitance C — - ||l ~{10|—-l10f—ft10}] —]10{— |10
3-State Ouput Co — — |20} —-t1t20 | — (20| — |20 | — [20 |} — | 20
Capacitance
‘l i ‘rﬁ tpzy e
ouTeuUT | | ;
LOW TO OFF Zio0s | ——Vsg vou
|
QUTPUT V¥ | tPHZ, h_gof tozH F Vo
ouTPUT b S o — —vg
HIGH TO OFF
— OUTPUTS OQUTPUTS OUTPUTS —
CONNECTED DISCONNECTED CONNECTED
92C5-3980€
92¢S-3853IRI
54/74HC 54/74HCT
Input Level Vee 3V
Switching Voltage, Vs 50% Vce 1.3v
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Fig. 2 — Transition and propagation delay times.
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QUTPUT R lhg {"cc tor gy 7z 90 tz,

oL SND10r Ty Ond to7y

lSOpF

92C5-38(30R2

Fig. 3 - Three-state propagation delay test circuit.

159




