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Fite Number 1660 CD 54/74HC670 )
CD54/74HCT670

HARRIS SEMICOND SECTOR 27E D EE 4302271 D0L7858 T BEHAS
High-Speed CMOS Logic

15 10 . .
oo »® 4 x4 Register File
2 7

g: i (e g; Type Features:

we-4 B Simultaneous and Independent Read and

Ll Write Operations

® Expandable to 512 Words of n-Bits

ant — 5| 8| ® 3-State Outputs

RAQ W Organized as 4 Words x 4 Bits Wide
WA ——— 8 Typical read time: 16 ns for HC670 at Vec =5V, CL= 15 pF, Ta = 26°C
W s -3as0s 8 Buffered inputs

FUNCTIONAL DIAGRAM

The RCA-CDS54/74HC670 and CD54/74HCT670 are 16-bit Family Features:
register files organized as 4 words x 4 bits each. Read and 8 Fanout (Over Temperature Range):

write address and enable inputs allow simultaneous writing Standard Quiputs - 10 LSTTL Loads .
into one location while reading another. Four data inputs Bus Driver Qutputs - 15 LSTTL Loads

are provided to store the 4-bit word. The write address N Wide Operating Temperature Range:

inputs (WAO and WA1) determine the location of the stored CD74HC/HCT: -40 to +85°C

word in the register. When write enable (WE) is low the B Balanced Propagation Delay and Transition Times
word is entered into the address location and it remains 8 Significant Power Reduction Compared to LSTTL
transparent to the data. The outputs will reflect the true Logic ICs

form of the input data. When (WE) is high data and 8 Alternate Source is Philips/Signetics

address inputs are inhibited. Data acquisition from the four B CD54HC/CD74HC Types:

registers is made possible by the read address inputs (RA1 2to 6 V Operation

and RAQ). The addressed word appears at the output when High Noise Immunity:

the read enable (RE) is low. The output is in the high NiL = 30%, Nih = 30% of Ve, @ Vee =5V
inpedance state when the (RE) is high. Outputs can be tied B CD54HCT/CD74HCT Types:

together to increase the word capacity to 512 x 4 bits. 4.5 to 5,5 V Operation

Direct LSTTL Input Logic Compatibility

H H - V=08V Max., Viu=2V Min.
The RCA CD54HC/HCT670 are supplied in 16-lead cera CMOS Input Compatibility

mic dual-in-line packages (F suffix). The CD74HC/HCT670 1< Vo, V.
are supplied in a 16-lead dual-in-line plastic package (E 151 pA @ Vou Vou
suffix) and in 16-lead dual-in-line surface mount plastic

packages (M suffix). Both types are also available in chip

form (H suffix).
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Flg. 1 — Logic Diagram.
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WRITE MODE SELECT TABLE READ MODE SELECT TABLE '
OPERATING INPUTS INTERNAL OPERATING mpqrs OUTPUT
MODE WE Dn LATCHES® MODE RE | INTERNAL Q
Write D L L L LATCHES® N
rite Data
L H H Read L L L
Data H no change L H H
Latched o chang Disabled | H X @
NOTE: NOTE:

a. The Write Address (WAO and WA1_u_o the “inter-
nal latches” must be stable while WE is LOW for
conventional operation.

b. The selection of the “internal latches” by Read
Address (RAO and RA1) are not constrained by
WE or RE opération

H = HIGH voltage level

L = LOW voltage level

X =Don'’t care

Z = HIGH impedance “off" state.

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

(Voltages referenced 10 GrouNd) ... ..ottt ittt ittt i a e et it et e e as ey 050 +7V
DC INPUT DIODE CURRENT, I (FOR V. <-0.5VORV,>Veec +0.5V) .....ivviiiinininennnnes rreeanane ersreaes cerveaess £20mMA
DC OUTPUT DIODE CURRENT. Iok (FOR Vo, <-05VOR Vo> Ve +0.5V) ..o iiiiniiviiienneriornncenes cvare. £20mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5V < Vo< Vee + 0.5V) o oiniiiinienarnesenicnnetnsiastonoesetoneesans +35 mA
DC Vec OR GROUND CURRENT {IE) +o vttt iiiat ittt ersstsasnsistansssssosarsnes Gevreesatasenieanrnen +70 mA
POWER DISSIPATION PER PACKAGE (Po): -

FOr Ta=-4010 +680°C (PACKAGE TYPE E) .. ...iitiiiiitiiii ittt iiairesasssannsssrsasessroesssrversorsnnren 500 mW

For Ta = +60t0 +85°C {(PACKAGE TYPEE) .....ccitiiiniiieiiniiienineisniiansaenanns Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +100° C (PACKAGE TYPE F, H) ...i.iiriiitienrnrinrtnsraritnossnsersnsesscersantons Ciereriiaraeaene 500 mW

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

For Ta = -40 to +70°C (PACKAGE TYPEM) .................. e ereeeriernee e, 400 MW

For Ta=+7010 +125°C (PACKAGE TYPE M) ... ..ttt iiaannnes «+... Derate Linearly at & mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE FLH ... i ittt e iaeas hesararasereraraeesns Vesrieaa -55to +125°C

PACKAGE TYPE E M ittt et ce ittt et aaaa s e esaanestastessssesnasssnsarsnn Vevees -40 to +85°C
STORAGE TEMPERATURE (Tatg) - . .voiiiti ittt ittt ittt i e enanrsennreanass v b sisaceseaenas +« 65 to +160°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from case for 10 S MAX. . ... .. .iieeiiiiriiriinasiionsioecrescssirssssnserens +265°C

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

with solder contacting 18ad tiPS ONIY . ... ...t ittt iertatrantetiseasosassasasracsrsnasanssnssorsararansone +300°C
RECOMMENDED OPERATING CONDITIONS:

For maximum rellability, nominal operating conditions should be selected so that operation is always within
the followlng ranges:
LIMITS
CHARACTERISTIC MIN. AKX, UNITS
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vge:*
CD54/74HC Types 2 6 v
CDS54/74HCT Types : 4.5 5.5
DC Input or Qutput Volitage V), Vo 0 Veo
Operating Temperature Ta:
CD74 Types -40 +85 oG
CD54 Types -55 +125
Input Rise and Fall Times t,, t
at2v 0 1000
at4s5v 0 500 ns
at6 Vv 0 400
*Unless otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS
CDT4HCE70/CD54HCET0 CD74HCYE70/CDS4HCTE70
TEST TAHC/84HC TAHC S4HC TEST TAHCY/S4HCT | TAHCT | S4HCT
CONDITIONS SERIES SERIES | SERIES | CONDITIONS SERIES | SERIES | SERIES
CHARACTERISTIC . UNITS
v lo Vee 15°c *::’IC +1 :::c v, Vee 125°C 4:5“)’10 +125::C
\] mA v v v
Min | Typ [Max | Min |Max | MIn {Max Min | Typ |Max | Min [Max | Min |Max
High-Level 2 115 — |~ }15|—|15]— 45
Input Voltage Vo 45 [315) — | — |15 — (345 — - ofj2|~}—-{2|~}2]|-— v
6 [42] - | — 42| — Ja2| — 5.5 .
Low-Level 2|—|—|05]~ |05 —]05 45
Input Voltage V. 45| — | — |13s| = [13s] — J1as] — to|—1{—los|—t{oa]—los| v
6| —|—118]—|18|— |18 55
High-Level Vi 2 |19f—]— V8| — |19 — Vo
Output Voltage Ve or -0.02 45 (44 ) — | — Jad | — |44 | — or 45 |44 | — | — |44 | — [44 | — v
CMOS Loads Vi 6 |69} — | — |59 — |58 — Vin
Vn Vo
TTL Loads or -6 45 1398| — | —~ [|384| — |37 | — ar 45 |398| — | — 384 — |37 | — v
Bus Driver Ver 78 |6 |se8| — [ — [s3a] = [s2 |~ ] w.
Low-Level Vo 2 - | = }J01}—]01]~ 01 Vi
Output Voltage Vo, or 0.02 45— | —j01 | — |01 | — O or 45| - | = |0t ] — |01 }|— J01 v
CMOS Loads Vi 6 |—-|—fjo01}]—]01{— |01 Vin
Vi Va
TTL Loads or [} 45| —~ | — |026| — |033| — |04 or 45|~ { — |026] — {033] — |04 v
Bus Driver Vou 78 6 |—|— |0o26] — {033 — |04 ] W
Input Leakage Vee Any
Voitage
Current ) or 6 | — | = |01 — &1 | — ]+ |Between |55 | — | — j#01] — a1 |~ |21 | pA
Gnd &chzd
Quiescent Vee Vee
Device or 0 6 |—|~|8}|— |80~ |160 or 56| —|— |8 |— |8 |— {160| wpA
Current lee Gnd Gnd
Additional 45
Quiescent
Device Current Vees21 [ to | — [100]360 | — 1450 — |490 | pA
per input pin:
1 unit load Alee” 55
3-State Vo Vo = Vec Vn
leakage or or 6 | — | — [205]—~ 125} — js10 or 55| — | — |205]| — [ 25| — |¢10| pA
current Vi Gnd Vi

*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vee = 5.5 V) specification is 1.8 mA.
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HCT Input Loading Table '

Tnput Unit Loads®

WE 03

WAO 02 :
WA1 0.4

RE 1.5

DATA 0.15

RAO 0.4

RA1 0.7

*Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.

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

c TYPICAL |
CHARACTERISTIC L SYMBOL UNITS
(PF) HC | HCT
Propagation Dglay 15 trin 16 17 ns
Reading any word tenL
Write Enable to Output 15 :PL" 21 21 ns
PHL -
Data to Output 15 ot 21 21 ns
teuL
) ) teLz
Qutput Disable Time 15 12 14 ns
tpuz
Output Enable Time 5 Yoz 12 16 ns
tezu
Power Dissipation Capacitance” —_ Cro - 59 66 pF

*Ceo is Used to determine the dynamic power consumption, per output.
PD = Cro Vee? , + I Cu Vee? fo where f, = input frequency,

fo = output frequency.

C. = output load capacitance

Vee = supply voltage

PREREQUISITE FOR SWITCHING FUNCTION

25°C -40°C to +85°C -55°C to +125°C “
CHARACTERISTIC | SYMBOL | Vcc HC HCT 74HC 74HCT 54HC 54HCT |UNITS
Min. |Max. | Min. [Max. | Min. [Max. | Min. [Max. [Min. [Max. | Min. |Max.
Set-up time 2 6| —|—-—|—-}|]=-1—=1—-19%]|—|—|—
Data to WE taw 45 12| —t12|—-115|— |15 | — 18]~ | 18] — ns
6 Wwl—]—-]—-]1B8fl=—]=}|—=116—=]—=1]=
Hold time 2 s | —|—|—-[5|—-]|—1—|8}—f{—1|—
Data to WE tn 45 s | —-|5)—~|86}|—~}|5}|—1]8|—151]— ns
6 s | —|l—-|—=|5]|—=]—|—=I|86—}—1—=
Set-up time 2 o0|l—|—{~-~lmB}|—-]—-|—19|—-1—1|-
Write to WE tau 45 |12 | — |18 — 18] —128| — (18— |27 | — ns
6 w|l—-|—-]|=]1B]|—-|-]—-1158]—1—=1-=
Hold time 2 § | —|—|—|85]|—|—t—1858|—|—|—
Write to WE th 45 5§ | ~—~|s5|—{8]|—18|—]|85]|—}5}|— ns
6 § | —-|—|=|8|l—-|—-]—1{86|=1-=1=
WE 2 -1 —-1—J10|—|—]—-[120]~]—-1~—
Pulsewidth tw 45 |6} —]l20(—j20|—|258|—|24a]—|8]|— ns
6 HBloj=-l—=—t17|=-j—=fj=]l20t—-}—-1—-
Latch time 2 ] - —-|— 128 —|—(|— 1180} — | — 1| —
WE to RAO, RA1 tLarcn 4.5 20— |25t — 25|~ fj8}]—|[3]|—}38]|— ns
6 7l-|l-|-i21}j—-|-|—j26|]=|—}{—
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l SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt, ti=6 ns,)
m 25°C -40°C to +85°C -55°C o +125°C
m CHARACTERISTIC | SYMBOL | V¢ HC HCT 74HC 74HCT | 54MC 54HCT |UNITS
0 Min. |Max. | Min. |Max. | Min. {Max. | Min, [Max. [Min. [Max. |Min. |Max,
«0 | Propagation Delay [ 2 — (195 — | — | — 245 — [ — | — | 2051 — | — '
S Reading any word towy 45 | — |89 | — |40 | — {49 | —|50| —|589|— |80 ns
o 6 - | Bj—|—-—|—]42|—-—]—|—150]—|-
o Write Enable toun 2 -~ ]850} — | — | — 815} — | — | — [375| — | —
to Output tere 4.5 — |50}~ |5} —|63]|—163]—|75|—1]75 ns
2 6 |—Jo|-|-]—-[sa]—-|—=|—|86s]—1}—
r Data to Output trun 2 — |26} — | — | — |88 )| — | — | — |378} — | —
n ter 45 — |50 | —|s0|—|63|—|63|—1|75]—175 ns
2 6 |—la|—|-|—-|sa|l-f—-[=|6a]—=1|—=
= Output Disable Time tez 2 — |80 — | — | — {180 — | — | — {228 — | —
terz 45 — |3 |~ ]3| —]|38]|—}144 | — 45| — | 53 ns
l 6 —l2| -] —|—lo3| —|—|—1t8]— |~
Output Enable Time tezL 2 — {180 — | — | — 190 — | — { — | 226| — | —
tezn 45 — |3} — | 38| — | 38| — |48 | — | 45| — | 67 ns
A 6 | —|2|—|—|—|8|—|—-|—]38]|—1~—
(] Output Transition tren 2 — |- -}~ |9}~ —~|]|—=|110] —}] =
n- Time tr 45 — |15 |- —|19|—}19]|—|2}|—]22 ns .
n 6 |=dmn]l—|=]=Jwl-|=|<lw]—=1]-=
3-State Qutput Co — |20 — ]2 —~|2|—]20|—]2]|—|20] pF
Capacitance .
Input Capacitance Ci — || —-j100]{—t10|—110]—j10] — 1|10 pF
g fer6ns tpe6 a8
= INPUT
[ - LEVEL
w WE Vg tr =8 ns —t; =8 ns
Z " 7
———————— —===o0%
s RAO, RA1 } vg
= —— ko —=—10%
<O — lLNEP\:)gL tpHL
o D Vs
- ——-Vg
=
Lad
1 toLn—™ PHL THL
92C$-38508
(%] .
E Qp vg 92Cs-38786 Fig. 3 — Propagation delay, Read Address to Output
g Fig. 2 — Propagation Delay, Write Enable and Data to Output
xI
INPUT LEVEL fr=6éns . tr=8ns
WAO, WA1 &
——————— 20 %
GND N Vg
————— = ————— 10 %
tpLz 4
-tpZL
Dn
/ ———V,
tay th LOW T0 OFF A" — 10 s
et N Qn 'PHZ a-tpzy=y.
R Ry - OUTPUT HIGH————]
wE \ _____ ?‘ _____ ~~7£s°% TO OFF ———Vg
'\-———;,3 ————— ————10%
R oUTPUTS _ |, OUTPUTS QUTPUTS
LATCH CONNECTED DISCONNECTED CONNECTED
f—vo80% 92CS-38510R|
vy
RAO OR RA1 A——310%
92CS- 38509RI ) . ) .
Fig. 4 — Setup and Hold Times, Write Address and Data Fig. 5 — 3-State Enable and Disable Times

to Write Enable
456




T-46-09-09 -___ Technical Data

CD54/74HC670
CD54/74HCT670

HARRIS SEMICOND SECTOR 27t D M 4302271 0017864 5 EMEHAS
—_— fm—————— ——90 % T _sa/7aC_ | sa/7aHCT

RAO, RA1 _______:\V ___‘1'3% Input Level — Voo ;V

lﬁ Switching Voltage, Vs 650% Ve 13V

ty th
RE X @ gf———— Vs
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Fig. 6 — Setup and Hold times, Read Address to Read Enable
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