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CD54/74HC7038
CD54/74HCT7038

High-Speed CMOS Logic
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TERMINAL ASSIGNMENT

The RCA-CD54/74HC7038 and the CD54/74HCT7038 are
high-speed CMOS 9-bit bidirectional transceivers with
input data latch and data polarity selection capability.
These data-bus interface products are intended for two-
way asynchronous communications between data buses.
The 48 mA output sink current meets the drive requirements
for the SCS1/Q-02, multibus, and VME bus specifications.
The HC/HCT7038 devices feature the low power
consumption of standard CMOS circuits and the speed and
drive capabilities of LSTTL and TTL circuits.

The CD54/74HC7038 and CD54/74HCT7038 allow
transmission and internal latch storage of 9 bits of positive
or negative logic data from the “A” bus to the "B” bus. A low
level on the Latch Enable input (LE) stores “A” bus datain a
9 bit latch. When LB is a high level, the latch is transparent
and data flows from “A” to “B”. The “B"” bus output data
drivers are open drain N-MOS transistors that allow the “B”
bus high logic state evel to be set by the B bus termination
network which may be the SCS$1/Q-02 (220/330 ohm) or
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9-Bit Bus Transcelver With Latch

u (nverting and non-inverting data paths

w Interface compatible with SCSI, multibus, and VME bus specifications

multibus/VME (dual 330/470 ohm) terminations. B-bus data
may be transferred to the A-bus via appropriate OE control
levels as shown in the Function Table.

Data polarity may be reversed in either direction as shown
in the Function Table.

For the HC types, A-bus ports and control are compatible
with CMOS logic levels. For the HCT types, the A-bus ports
and control are compatible with CMOS or TTL logic levels.
For both types, the B-bus ports are compatible with only
TTL levels; the TTL high-logic-level must be set by the
external bus termination network.

The CD54HC7038 and CDS4HCT7038 are supplied in 24-
lead hermetic dual-in-line ceramic packages (F suffix). The
CD74HC7038 and CD74HCT7038 are supplied in 24-lead
dual-in-line narrow body plastic packages (EN suffix) and
in 24-lead dual-in-line surface-mount plastic packages (M
suffix). Both types are algo available in chip form (H suffix).

FUNCTION TABLE
CONTROL INPUTS
— OPERATION
OEA—B|[OEB — A| POLARITY

L H H Anto B,
L H L Anto B,
H L H B Datato A
H L L B Datatlo A
H H X isolation

When LE = L \“A” data is latched
When LE = H jlatch is transparent
H = High Leve!; L = Low Level; X = Irrelevant
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc):

(Voltages referenced tO Qround) ... .. c.vuieinni ittt i it e i e e i e et ay
DC INPUT DIODE CURRENT, Ik (for Vi<OVorvi>Vec +05V) ...
DCINPUT VOLTAGE, Vi..oniiiiiiiiii i e
DC QUTPUT DIODE CURRENT, lox (for Vo << 0 V or Vo > Vec H0.5 V)
DCOUTPUT VOLTAGE, Vo .o ovvriiianernniniineairinrcanesoaans
DC DRAIN CURRENT, PER OUTPUT, lo, ASIDE ..

B SIDE ..
DCVCCCURRENT, fec ..o vvvvnievienninnatn,
DC GROUND CURRENT, lawo - ... oeveveveniennn
STORAGE TEMPERATURE {Tatg) + v et vutnttntnarataintsatnaestesasnturuarstseiseraraseeiosserssceiiorsmsineenss
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32in, (1.59 £ 0.79 mm) from case for 10 S MAX. ... ...t ettt i ittt aanns +265°C
Unit inserted into a PC Board (min. thickness 1/18 in., 1.5 mm)
with solder cONActing JeBA tIPS ONIY .. ... ..o n ittt e e et e ~300°C

y o e / 9 OUTPUT n 4
— 9 - 3 h -
AnsAn O STAGES Bn/B
4 LATEH / (OPEN DRAIN] 7 OBeser

o] ]

9

9-8IT
l— BUFFER- ~
3-STATE

EEB*AO_—.?

0E A~=8 O~ 9205~ 40650
POLARITY O-

Fig. 1 - Logic block diagram.

RECOMMENDED OPERATING CONDITIONS
For maximum reliabllity, nomina! operating conditions should be selected so that operation is always within
the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.

Supply-Voltage Range (For Ta = Full Package Temperature Range) Vec: * 4.5 5.5
DC Input or Output Voitage, Vi, Vo 0 Vee
Operating Temperature, Ta:

CD74 Types -40 +85 e

CD54 Types -55 +125
Input Rise and Fall Times, t, t: 0 500 ns

* Unless otherwise specified, all voitages are referenced to Ground,
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STATIC ELECTRICAL CHARACTERISTICS

COT4HCTO38/COSAHTTON CD74HCTT038/COS4HCTTONS
T4HCT/
TEST T4HC/54HC 744C S4HC TEST saHCT T4HCT SeMCT
CHARAC- CONDITIONS TYPE TYPE TYPE CONDITIONS TYPE TYPE h
TYPE NITS
TERISTIC
+25°C -40/+85°C | -85/+128°C +28°C -40/+88°C | -58/+128°C
i lo Voo v Veo
v mA v v v
Min. (Max. | Min. [Max. | Min. | Max. Min. | Typ. | Max. [Min. | Max. | Min. | Max.
High-Level 45 45
0.7 07 07
input Voltage 10 - - - - to 2 — —_ 2 -— 2 -— v
Ve Veo Vee
Vin 55 55
Low-Level 45 45
03 0.3 0.3
Input Voitage 10 —_ - - - 1o - - 08 |~ ] 08 _ 08 v
Ve Voo Voo
Vi £5 55
High-Leve! Vi Vi
Output Voltage | or |-0.02 | 4.5 44 — 44 - 44 -— or 45 44 - — 144 | — 44 - v
“A"Side Vou | Vi -6 45 |3.98 - 3.84 - a7 — Vin 45 | 3908 — — |384| — 37 -
Low-Level Vi Vi
Qutput Voitage | or 002 | 45 —_ 01 - 04 - 01 or 45 - - 01 - | 01 - 0.1 \
“A" Side Vo Vin [ 4.5 - 0.26 - 033 - 04 Vin 45 - - 026 | ~ [033 - 04
Vu Vi
“B" Side or 002 | 45 - 0.1 —_ 0.1 — 0.1 or 45 - — 0.1 - | 0 _— 0.1 v
Vin 48 45 - 0.31 - 04 - 0.46 Vi 45 -— - 031 | — | 04 - 0.46
nput Vio= Vio=
Leaka v v,
axage = 65 | — |sos| — |25 | = Ja0]| ™ [ss | = | = [200]~|m ] = |21 |ma
Current or or
h Gnd Gnd
Quiescent Vee Vee
Device or ¢ 55 - 8 - 80 —_ 160 or 55 - - -] — | 80 - 180 | MA
Current  lec | Gnd Gnd
Additional Vi=2.4V
Quiescent Other
Device Current inputs:
55 - 100 | 390 | — | 450 -~ 490 | uA
per input pin: at Vec or
1 unitload Gnd
Alec la=0
3-State Vi Vo
Leakage or 55 - +05 | — +5 - +10 or 55 - — |05 | — +5 -_ +10 | A
Current  laz | Vim Vin
HCT Input Loading Table
input Unit Loads
Al 1
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SWITCHING CHARACTERISTICS (Voc = 5 V, Ta = 25°C, Input 1,1 = 6 ns)
CHARACTERISTIC C. TYPICAL
(pF) HC HCT UNITS
Propagation Delay tez,
1
A-B ton 8 18
I~ tewz 17 17
A—~B o 15 15 15 ns
B-—-A tecw, e " 14
B~A teLn, trre 9 10
PRE-REQUISITE FOR SWITCHING FUNCTION
LIMITS
TEST +25°C -40°C t0 +85°C -55°C to +128°C
CHARACTERISTIC | conpimioNs [ HC WCT | 74MC | 74HCT | SaHC | samcT |VMTS
Vee (V) Min. [Max. | Min. |Max. | Min. [Max.|Min. |Max.| Min. |Max.| Min. |Max.
_ 2 80 |- |—[~—[B]|—|—-|—-[9]—-|-1-
LE Pulse Width tw 4.5 22|—-—]|12!—-1]15|—]1865]~]|18]|—~]18]| ~—
6 |- -]1-{B8]|—-]-{~]15]|]—-]—=1]—
" 2 B |~|—-]|—-|45 -] —(~—|]|—|~-]|~
SD:;“:’OTL'—E“’ tou 45 -7 l=le|=fo|=fn|=fr]=" ns
6 6 ~ - | - 8 —_—f -] - 9 - -~
. 2 |~ -1—]45})~} -} —|85]|—-}|—-1-
:-loil-%Tlme Data 10} 45 7 — 17 — | e S — 11l =11 =
° ] 8 — — 8 e e B 9 -] -] -~
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SWITCHING CHARACTERISTICS (C. = 50 pF, Input 1,t = 6 ns)
LIMITS
TEST +25°C -40°C to +85°C -55°C 10 +125°C
CHARACTERISTIC | coupiTIONS | WG WCT | 7aMc | 7ancT | sanc | sanct | UN'TS
Ve (V) Min. [Max. [Min, Max. [Min. {Max.[Min. [Max.!Min. [Max.|Min. [Max.
Propagation teiz, 2 —_ 220} -~ | = | — 1276 | — [ — [ — (330 | — | —
Delay teze 45 — |44 |~ |44 — |55 —155)— 86| — |66
AtoB 6 -l |~ -|—-ja7|=|-|—-|56]—- |~
2 —J200| — | — | — |80 — | — | — |300 — | —
tez 45 — |4 -4 | —~[50]—]50|—]|60]|— |60
6 — || =] =] =8| =-]=-|~=|51]| -]~
2 — (|- =[—=25 === [|270] — | —
AtoB tezL 45 — |3 | — |3 | — |45 | — |45 | — [ 54 | — | 54
6 — |3 =-|=]=]38|—-|—~|—|46]|— |~
2 — 260 = | = | — [325| — | — | — f3%0| — [ —
LEtoBn teLz 45 —|s2|—|s52|—|es|— |65 —|78|— |78
6 —laa |-~ =55 -] -] —je8|— |~
2 — |20 == =20 | == | — 346 — | —
Polarity Low  tez 45 — |46 | — 46| — |58 | — |58 — |68 | — |68
6 — || —-|—-]|—-]as|-—|—-]—-|s08]| -]~
teiz, 2 -~ 20| -] -] ~-|200] -~ | — | — |345]| — | —
Polarity High tezL 45 — |46 | — |46 | — |58 | — |58 | — |69 | — | 69
6 — || -] == ]| -]~ |—=|508]| ]|~
OEA—-B 2 “Tol ===z === =1<=1 "
Disable toLz 45 —|3a| —|3a|—~|4a3] 43| —|561]—]851
8 — || -]|=-|~|87|=-]|=-|~|43]| ]|~
2 — |1 = = =268 = [— | — |85 — | —
Enable tez 45 — |34 ~|3a| = |a3| - ]|43|—-|[51]—]s1
6 —l2w|=-]—-]|=|87]|=]—-|—-]43]|—-]~—
trLk, 2 — (140 — | — — 175 — | — — 210 — | —
BtoA ten. 45 — |28 —]|28]| —~ 35|~ 35| —|4]~—]4
6 — |2l -] == -] —-|—-|3]~]|~
toce, 2 — 120 -~} —| ~-}180] - ]| — | — 18] — | —
BtoA teme 45 — |24 —{26 | — |30 |~ |33 —|36|— |39
8 —_ 2|~ ~]26|=|—-|—]|3]|—~]|~
OEB—A 2 — |18 — | = | =2 — | =] — [280[ —~ | —
teLr, 45 — |37 | -~ |37 | —~ |46 | — |46 | — | 56 | —~ | 66
Disable tonz 6 —t -l -~} —-|~|—]a8)]~]—
tez 2 —_ 175 — | - | —]220| — | — | — |265}| — -
Enabie tezn 45 — || —(35 |~ |44| —|aa]— 53] |53
6 —130| -] —|~tag| -} | —-}|45]| ~|—
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1,z 6as 1y =6ns

INPUT LEVEL
90°%

INVERTING T i S Vs

OUTPUT e = 10%
tpML *—tpLH
92CS - 40654
§2(05-40652
Fig. 2 - Latch enable puise width, setup and hold times. Fig. 3 - Transition times and propagation delay times, combination
logic.
OUTPUT
OTHER {CO—
INPUTS | O—] R 5
TIED HIGH & & 1¢ wiTh | L Voo FOR 117 AND tog
oRLOW | & 1 3 state GND FOR 1pyz AND tpzy
OUTPUT :LCL
QuTPUT SODF
DISABLE O“, 1
Vee A
. OUTRUTS ‘ OUTPUTS OUTPUTS Side A 45V kO
ENABLED T DISABLED ENABLED
Side B 3v 133G

92C5~32129R2
9205~ 40653

Fig. 4 - Three-state propagation delay wave shapes and test circuit.

54/74HC 54/T4HCT

input Level Vee v

Swhching Voltage, Vs 50% Vcc 1.3V

BUS STANDARD

MULTIBUS
VME SIDE A SIOE B
Ve Yee Vec
vee
s30n 1308 z20a
1%Q TYP
8US 7500 MIN BUS  SCSI OR Q-02
4700 4700 3300

92C5-40654

Fig. 5 - Recommended bus terminations.
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