Technical Data

File Number 1474 CDS4/74HC1 75
CD54/74HCT175

High-Speed CMOS Logic

= ?;% Quad D Flip-Flop with Reset

o1 —2 o ofl a
g
s &
= o PR Type Features:
g | Common Clock and Asynchronous Reset on four D-Type Flip-Flops
— B Positive-edge pulse triggering
= —a, 8 Complementary Qutputs
i u Buffered Inputs
? B Typical fuax =50 MHz @ Vec =5V, CL = 15pF, Ta=25° C
FUNCTIONAL DIAGRAM

The RCA C%54/74HC175 and the CD54/74HCT175 are Family Features:

high speed Quad D-Type Flip-Flops with individual D- )
inputs and Q, Q complementary outputs. The devices are Fasrt)ou;u;v(e)r Ie":perféu[gﬁgfie)'d
tabricated using silicon gate CMOS technology. They have s anDa( g ptu st_ 151STTL za sd
the low power consumption advantage of standard CMOS Wi:es O;:re;tin; ‘;gms;;erature Rangoea' S
ICs and the ability to drive 10 LSTTL devices. CD74HC/HCT: -40 to +85°C

Information at the D input is transferred to the Q and Q » Balanced Propagation Delay and Transition Times

outputs on the positive-going edge of the clock puise. All » Significant Power Reduction Compared to LSTTL Logic ICs
four Flip-Flops are controlled by a common clock (CP) and » Alternate Source is Philips/Signetics

a common reset (MR). Resetting is accomplished by a low ® CDS54HC/CD74HC Types:

voltage level independent of the clock. All four Q outputs 2 to 6 V Operation
are reset to a logic 0 and all four Q outputs to a logic 1. High Noise Immunity: NiL = 30%, NiH = 30% of Vcc; @
The CD54HC175 and CD54HCT 175 are supplied in 16-lead vec=5Vv
dual-in-line ceramic packages (F suffix) and the w CD54HCT/CD74HCT Types:
CD74HC175 and CD74HCT175 are supplied in 16-lead 4.5 t0 5.5 V Operation
dual-in-line plastic packages (E suffix) and in 16-tead dual- Direct LSTTL Input Logic Compatibility
in-line surface mount plastic packages (M suffix). Both ViL = 0.8 V Max., ViH = 2 V Min.
types are also avaitable in chip form (H suffix). CMOS Input Compatibility
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Fig. 1 - Logic block diagram. 92CM-36849A1
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Technical Data

CD54/74HC175
CD54/74HCT175

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vcc):

(Voltages referenced t0 ground) ... ... . it e e e e e e V5t0+7V
DC INPUT DIODE CURRENT, Ik (FORV,<-08VORV,>Vec +05V) ... s +20mA
DC OUTPUT CURRENT, lok (FOR Vo <<-0.5 VOR Vo > Voo #0.5V) ... iiin it i i aaas
DC DRAIN CURRENT, PER OUTPUT (15} (FOR -0.5 V <V, < Ve + 0.5V)
DC Voc OR GROUND CURRENT (I66) «+ v vt vtte et e tia ettt esia ettt e te e et e et e et e e e ee i eanrses
POWER DISSIPATION PER PACKAGE (Po):

FOr Ta=-4010 +80°C (PACKAGE TYPE B) ... .uiiti it e i e e et i e et e ian et enaas 500 mW

For Ta = +60 to +85°C (PACKAGE TYPEE) .... Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +100°C (PACKAGE TYPEF, H) ...........covvnet e e et a e e et ey 500 mW

For Ta = +100 10 +125°C (PACKAGE TYPEF, H) . ..ottt Derate Linearly at 8 mW/°C to 300 mW

FOrTa= 4010 +70°C (PACKAGE TYPE M) .. ...ttt iiieiettat e ittaserietasiorsoioessrnresisnesioiocense 400 mW

FOr Ta=+7010 +125°C (PACKAGE TYPE M) ....ciiitiiiiiiiiiiiiiiii it nannarannes Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H ..ottt ittt ettt ettt e ie e et ettt et aea e ettt r e et aenans -55 to +125°C

PACKAGETYPEE, M .........oiiiiiiiiiinn, .... -40to +85°C
STORAGE TEMPERATURE (Tug) e -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32in. (1.58 £ 0.79 mm) from case for 108 MAX. ... ....iuiiiiiiiit ittt i e ea et +265°C

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

with solder CONtacting 188C tPS ONIY ...t tuu ittt ie ittt ie et ettt ettt e e et n et aes +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal conditions should be selected so that operation is always within the foliowing ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply Voltage Range (For TA = Full Package Temperature Range) Vce:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 4.5 55 v
DC Input or Output Voltage VIN, VouT 0 vce
Operating Temperature TA:
CD74 Types -40 +85 °cC
D54 Types -85 +125 °C
input Rise and Fall Times, tr, tf
at2v 4] 1000 ns
at45vVv 0 500 ns
at6 Vv 0 400 ns
*Unless otherwise specified, ail voitages are referenced to Ground.
TRUTH TABLE ——
(EACH FLIP-FLOP) R - L vee
2 15
INPUTS OUTPUTS ae e
- 1 53
RESET | CLOCK DATA o 0o -4 P3 oy
(MR) cP Dn Qn Qn o1 2] 2 o,
L X X H & -2 e
H W H H L a4 1o a2
H A L H ano - 2 ce
— 92CS 26822
H L X Qo Qo
H = High Level (Steady State) TERMINAL ASSIGNMENT

L = Low Level (Steady State)

X = Irrelevant
-I" = Transition from Low to High Leve!

Qo, QO = Levels Before the indicated Steady-State
244 Input Conditions were Established




STATIC ELECTRICAL CHARACTERISTICS

Technical Data

CD54/74HC175
CD54/74HCT175

CD74HC175/CDS4HC175 CD74HCT175/CD54HCT 175
TEST TAHC/S4HC 74HC 54HC TEST T4HCT/S4HCT | 74HCT S54HCT
CONDITIONS TYPES TYPES TYPES | CONDITIONS TYPES TYPES TYPES
CHARACTERISTIC UNITS
/ o - R
“25°¢ -40 55/ 125°C a0/ 55/
v, o | Ve +85°C | +125°C V. Ve +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 |15 — | — |5~ |8 — 45
Input Voltage Vg 45 |35 — | — |315] — [315]) — — to 2 - | - 2 — 2 — v
6 |42 — | — |42 | — |42 | — 55
Low-Level 2 -1 —los|— {05~ {05 45
Input Voltage Vi 45| — ¢+ — |1.35] — [1.35] — [1.35 — to|{—|—108|— |0B]|— |08 V
6 |-~ |18]—]18[— |18 5.5
High-Level Vi 2189t —~1—J119]— (19| — Vi
Qutput Voltage Vou or -0.02 45 |44 | — | — |44 | — [44 | — or 45 (44 | — — |44 | — |44 | — Vv
CMOS Loads Vin 6 |59 — |~ |59 — [59 ] — Vi
Va Vi
TTL Loads or -4 45 |398| — | — |384| — [37 [ — or 45 (1398| — | — [384| — |37 | — v
Vi -5.2 6 |548] — | — |534| — |52 | — Vi
Low-Level Vi 2 — =101 | —=|01] — 01 Vo
Output Voltage Vo, or 0.02 45| — | — |0t | — |01 | — |0 or 45 | — | — 101 | — |01 | — O \
CMOS Loads Vin 6 -} —=]01]—]01|— |01 Vi
Va Vi
TTL toads or 4 45| — | — |026| — [033] — |04 or 45| — | — |026| — |033| — |04 Vv
Vin 52 6 — | — |026] — [033| — |04 Vin
Input Leakage Vee Any
Voltage
Current i or 6 | — | — [#01] — | 21 | — | #1 |Between |55 [ — [ — (01| — | #1 | — | &1 uA
Vee
Gnd & Gnd
Quiescent Vee Vee
Device or 0 6 i Bt 8 — |80 | — |160 or 855 | — | — 8 — |8 | — |60 uA
Current lee Gnd Gnd
Additionat 45
Quiescent
Device Current V21 | to | — |100|360 | — |450 [ — {490 uA
per input pin:
1 unit load Aldee” 55

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

HCY Input Loading Table

Input Unit Loads"
MR 1.0
D 0.15
cP 0.6

*Unit Load is Alcc fimit specified in Static Characteristic Chart,
e.g., 360 uA max. @ 25°C.
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CD54/74HC175
CD54/74HCT175
PRE-REQUISITE FOR SWITCHING FUNCTION 54/7T4HC SERIES AND 54/74HCT SERIES
LIMITS
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITION UNITS
HC HCT 74HC 74HCTY 54HC S4HCT
Vece
v Min. |[Max. |Min. |Max. |Min. |Max. |Min. |Max. |Min. [Max. |Min. (Max.
Clock Putse 2 80 [— ]l —{— | |20 {—|—
Width tw 45 6| 20— 2|~ |2 |— |24 |[— |3 [— ns
Fig. 3 6 “Mp|l——{—-|17]—-]=|—]20) = |—=|—
2 go|—|—]|]—Jw00| —|—]|—|120|—~|—]|—
MR Pulse Width tw 45 6 |— |20|—]20|—|25)|— 24— |30 |—] ns
Fig. 4 6 Bl =~ ]|-|=[=|20]|—=|—=|—
Setup Time Data 2 go|—-|—-—[—(10|—|—|— [120|— | — |~
to Clock tsu 45 6]— (20|~ 20— |25 |— |24 — |30 [— ns
Fig. § 6 14—~ =t —F—f—t2!— |71
Hold Time Data 5 -l =] =5 ||} 5§ |[—]— 1} —
to Clock th 4.5 5 | — 1 5 — |5 | — s |—|1 5] —156|[— ns
Fig. 5 6 5 —_—— | — 5 — | —1 =15 I I
Removal Time 2 5 -5 }-|=-1{—15 i—=]—1t~—
MR to Clock “REm 4.5 5 | — |8 (—|5|—151—|8(|—|5]|—1 ns
Fig. 4 6 s i —|—|—|s5|—|—|—|8 |—}—|—
2 6 | — | —| -5 | —=|=1=1]48/|—]—~|=
Clock Frequency fmax 4.5 V| —~|2 | — |25 —120| — |20 | — | 16 | — MHz
6 By~ |~ —-]29| -] -1 —}123]| =] -1 —
SWITCHING CHARACTERISTICS (CuL = 50 pF, Input t,, tr= 6 ns)
LIMITS
TEST 25° C -40° C to +85° C -55° Clo+125° C
CHARACTERISTIC CONDITION UNITS
HC HCT 74HC 74HCT 54HC 54HCT
Vsc Min. (Max. | Min. [Max.| Min. (Max. |Min. |Max.|Min. |Max.| Min. [Max.
Propagation Delay ~ trn 2 — 15|~ | —-|—|20| — | — | — |265 — | —
ClocktoQorQ  teu 45 — (3|~ |33|— |4 | —~ |4 | —|[53]—~ |50 ns
Fig. 3 6 -3 |{~|—-—=]37 |~ =1 ~—]4 ||
Propagation Delay  teiw 2 — (175 - [ — | — (220 — | — | — |265| — | —
(MR)t10Qor Q@ tem 4.5 —~ 3| — 3|~ 4| —|44)] - |53]—153]| ns
Fig. 4 6 — 3| - -] —=|37|=|=|—]4 |- |-
Output Transition trim 2 - | - - =9 — =10 - —
Time trae 4.5 — |15 — |15 =119 | — |19 | — |22 ]| — | 22 ns
Fig. 6 6 — 8| -] =]=|186]|—=|=—|—=119] |-
Input Capacitance C — 10}y —-310) — |10 — |10} — | 10] — |10 pF
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CD54/74HC175
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SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25°C, Input i, 1, = 6 ns)

Typical
CHARACTERISTIC :EFL HC HCT Units
Propagation Delay- toLn
1 14
Clock to Q or §, Fig. 3 tor 5 13 ns
Propagation Delay o
— — 15 14
MR to Qor Q, Fig. 4 torn 7 n
Power Dissipation Capacitance® Cep | — 65 67 pF

*CPD is used to determine the dynamic power consumption, per flip-flop.
Po = CPoVcC2fi+ ¥ CLVCC2fo  where fi = input frequency, fo = output frequency,
CL = output load capacitance, Vcc = supply voltage

54/74HC 54/7TAHCT 92CS-3695¢
input Level Voo 3V
5 50% Voo 13V

Fig. 3 - Propagation delay times and clock pulse width.

92CS - 36954R1

s4/74MC | sa7aMcT
Input Levei vee 3V
Vs 0% Voo 13V
sy7anc | sazamct
Input Leve) v, 3V
Vs mcv%c 13V 92CS - 36952
Fig. 4 - Pre-requisite and propagation delay times for master reset. Fig. 5 - Pre-requisite for clock.

92CS-36953

Fig. 6 - Transition times.
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