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Product Specification

74AC/ACT11646

Octal transceiver/register with

direction

pin (3-State)

FEATURES QUICK REFERENCE DATA
+ Octal bidirecticnal bus interface CONDITIONS TYPICAL
SYMBOL PARAMETER Tan = 25°C; GND = 0V; UNIT
« 3-State buffers Veg = 5.0V ACc | acT
« Independent registers for A and B ;
tpLn/ Propagation delay _
buses ton A, 10 B,, or B, to A, C_ = 50pF 5.9 7.3 ns
« Multiplexed real-time and stored data (MK Enabled s e
TN Power dissipation = Z, nable 9
Output capability: +24 mA Ces capacitance per of
+ CMOS (AC) and TTL (ACT) voltage transceiver! C, = 50pF Disabled 15 14
level inputs
+  50Q incident wave switching O Input capacitance Vi=0Vor Voo 45 | 45 PF
+ Center-pin Ve and ground configu- Cio VO capacitance Vo = OV or V; Disabled 12 12 pF
ration to minimize high-speed switch- Per Jedec JC40.2
ing noise lLateH | Latch-up current Standard 17 500 500 mA
« |~ category: MSH § Maximum clock -
cC gory MAX frequency, CP, to A or B C = 50pF 125 125 MHz
DESCRIPTION Note: ' ) o )
The 74AC/ACT 11646 high-performance 1. Cppisusedto deterrr;ne the dynamic po;ver dissipation (P, in uW):
CMCS device_es combine very high Pp=Cppx Vo™ x I+ Z(C) x Vo ° x fy) where:
speed and high output drive compa- f; =inputirequency in MHz, CL = output load capacitance in pF,
r.able to the most advanced TTL tami- fo = output frequency in MHz, Vo = supply voltage in V,
lies. 2
Z (G x V" x ) = sum of outputs
The 74AG/ACT11646 device is an octal ORDERING INFORMATION
transceiverfregistar featuring non-invert- PACKAGES TEMPERATURE RANGE ORDER CODE
ing 3-State bus compatible cutputs in - i
both send and receive directions, D-type | 28-pin plastic DIP _40°C to +85°C 74AC11846N
flip-flops, and control circuitry arranged (300mil-wide) 74ACT11646N
for multiplexed transmission of data di- 28-pin plastic SOL _40°C to +85°C 74AC11646D
rectly from the input bus or from internal (300mil-wide) 74ACT11646D
(continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
N and D Packages 1 e,
ﬁ—ﬁ JEN1 (BA)
2 EN2 (AB)
E CPAB 16 > G4
Sus 15 G5
B, 2 3 4 51011 1213 28 s
5 LELLT L] T Ta
:‘ 28— cp,  RoR1R2A A AR A, , 1 I 2
V3 27 —— Sn el v$1q _: 4D—l‘ i
cc 14— DIR o
Vee 18— ep,, s Ld] % 29 25
Be 15— Sga t’Tt :T‘;:
Bs t—gdog B,B,B,B.B,B,B_.B
Bs o¥1 23 "4 "5 ¥ M7 -;t jdz-:
e LI P —r
CPa 26 25 24 23 20 19 18 17 Dhe o>
Sea g i T
g e I R
R St >
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74AC/ACT11646

registers. Data on the A or B bus will
be clocked into the registers as the ap-
propriate clock pin goes to a High logic
level. Output Enable (OF) and DIR pins
are provided to control the transceiver
function. In the transceiver mode, data
present at the High-impedance pont
may be stored in sither the A or B regis-
ter or both.

PIN DESCRIPTION

The Select inputs (Sx) can multiplex
stored and real-time (transparent mode)
data. The DIR input determines which
bus will receive data when the Output
Enable is active (Low). In the isolation
mode (OE is High), A data may be
stored in the B register and/or B data
may be stored in the A register.

When an output function is disabled,
the input function is still enabled and
may be used to store and transmit data.
Only one of the two buses, A or B, may
be driven at a time. Figure 1 demon-
strates the four fundamental bus-man-
agement functions that can be per-
formed.

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OF Output enable input (active Low)
28 CPas A-to-B clock input
16 CPga B-to-A clock input
27 Sas A-t0-B select input
15 Sga B-to-A select input
14 DIR Data flow directional control input
2,3,4,§5
v + 1 ’ - A . B N
10,11, 12, 13 Ag- A; A side inputs/outputs (3-state)
286, 25, 24, 23
, 25, 24, 23, -B I
20, 19, 18, 17 By- B, B side inputs/ocutputs (3-state)
6,7,8,9 GND Ground (0V)
21,22 Vee Positive supply voltage
REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE FROM TRANSFER STORAGE
BUSBTOBUS A BUSATOBUSB A,BorAandB DATATOAORB
B G AL [ ] |
o oy
o ol |
B HE! Vo
P [ HE o o ¢ ot m < | o
) @ @ @ o | 0
=2 T T 2 2 > e =
@ o Ilm 0 I =] ] | -2}
[ Lo
ol I |
Lo ! Lodi ) |
OF DIR CPy CR, S, Sg, OE DIR CP, CRy, S,3 Sga OFE DIR CRy CR, S,; Sp, OF DIR CPy CRy, Sug Spa
L L X X X L L H X X L X X X T X X X L L X HelL X H
X X x Tt X X L H Hol X H X
H x T T x X
Figure 1
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Octal transceiver/register

clal transceive 74AC/ACT11646
with direction pin (3-State)
FUNCTION TABLE
INPUTS DATA 11O* OPERATING MOD

pr— RA E
OE | DIR | CPap | CPgys | Sap | Spa | Ao -A7 | Bg -B;

X | X T X X | X | Input un* | Store A, B unspecified*

X X X T X X un* Input | Store B, A unspecified*

H X T ) X X Input Inout Store A and B Data Isolation,

H| X [HorL|[HorL| x | x | U0 | TRt | storage

L L X X X L Real time B data to A bus

L| L | x [HorL| x | H |Cuweut| Input | o 4B Dataio A Bus

L H X X L X inout | Cuteut Real time A data to B bus

L | H|Hot| X | H| x P PUt | Stored A data to B bus

*  The data output functions may be enabled or disabled by various signals at the OF ad DIR inpuls. Data input functions are always enabled, i.e, data at the
bus pins will be stored on every Low-to-High transition of the clock.
un = unspecified
H = Highvoltage level
L = Low voltage level
X = Don't care
t = Low-to-High clock transition

LOGIC DIAGRAM
oE

I

1 OF 8 CHANNELS

b —
oo~
| —do
| ¢<~
A, —2 26 B,
b
e

Y

O 4 4 vy v

'

TO 7 OTHER CHANNELS
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Octal transceivet/register

with direction pin (3-State) 7T4AC/ACT11646

RECOMMENDED QOPERATING CONDITIONS

74AC11646 74ACT11646
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Voo DC supply voltage ag’ 50 55 45 5.0 55
V) Input voltage 0 Ve 0 Vee
Vo Output voltage 0 Vee ] Vee v
AVav Input transition rise or fall rate 0 10 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C

NOTE:
1. No electrical or switching characteristics are specified at V. < 3V, Operation between 2V and 3V is not recommended, but within that range, a device

output will maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS!

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voitage 065TO+7.0 v
| 2 V] <0 -20
K DC input diode current mA
or V> Ve 20
v
' DC input voltage -0.5to Vg +0.5 vV
I s Vo <0 -50
OK DC output dicde current mA
or Vo> Ve 50
V,
© DCoutput voltage 0.51t0 Vg +0.5 v
DC output source or
| =
° sink current per output pin Vo=0to Vec 50 mA
leo DC Vg current +200
or mA
I anp DC ground current +200
Tsta Storage temperature -65 to 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
Pror Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/K 400 mW

NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability,

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal transceiver/register
i - - 74AC/ACT11646
with direction pin (3-State)
DC ELECTRICAL CHARACTERISTICS
74AC11646 74ACT11646
_ iorors | Tams = -40°C = w0500 | Tamp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee | Tamp = +25°C 16 +85°C Tamb = +25°C 1o +85°C UNIT
v Min | Max | Min | Max [ Min | Max | Min | Max
3.0 2.10 2.10
High-level
v
H input voltage 45 | 315 3.15 2.0 2.0 A
55 | 3.85 3.85 2.0 2.0
3.0 0.80 0.90
v, | Lowlevel 45 135 135 08 08 | Vv
input voltage
585 1.65 1.65 0.8 0.8
30| 29 29
lok=-50pA | 45 | 4.4 4.4 44 44
55| 54 54 54 54
High-level Vi=Vie [ - amA
Vou output voltage orvVy | 80 | 2%8 2.48 v
fops = -24mA 45 | 334 3.8 3.94 38
55 | 494 48 4.94 48
lon =-75mA! | 55 3.85 3.85
3.0 0.1 0.1
lo, = 50pA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 01
Low-level Vi=Vie [ - 12mA
Voo autput voltage orvyy |l 30 0.36 0.44 v
k . . . .44
lop = 24mA 45 0.36 0.44 0.36 0
55 0.38 0.44 0.36 0.44
loy = 75mA! 55 1.65 1.65
l input leakage current | V| = Vigc or GND 55 10.1 +1.0 10.1 1.0 | pA
3-State output V=V orVy,
|
oz oft-state current Vo= Vg or GND 55 03 5.0 05 50 pA
Quiescent supply V; = Vg or GND,
I
cc cument lo = OMA 55 8.0 80 8.0 80
Supply currant, One input at 3.4V, other
o | 7 inputs High? inputs at Vg or GND 5.5 .9 10 | mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.

2. This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V.

October 17, 1990
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Octal transceiver/register

R - 74AC/ACT11646
with direction pin (3-State)
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
74AC11646
SYMBOL PARAMETER WAVEFORM Tamb = +25°C Tams = 40°C 10 UNIT
Min Typ Max Min Max
frmax Maximum dlock frequency 1 65 80 85 MHz
feLH Propagation delay 1 1.5 11.8 15.0 1.5 17.0 ns
top CPpgor CPgyto A or B, 1.5 13.7 16.8 1.5 18.3
toLH Propagation delay 3 1.5 9.1 12.% 1.5 13.8 ns
tonL AjorBtoByor A 1.5 10.7 13.4 1.5 14.5
Ly Propagation delay ( A, or B, High) 2 1.5 9.8 129 1.5 14.4 ns
teHL Sga0r Sppto A, or B, 1.5 12.0 14.5 15 15.8
toLH Propagation delay { A, or B,, Low) 3 1.5 10.7 13.8 1.5 15.4 ns
L Sgaor Sppto A, or B, 15 124 15.0 15 16.4
tozn Output Enable time 5 1.5 13.0 16.4 1.5 18.7 ns
ten OEto A, or B, 15 16.1 20.4 15 218
tozy Output Enable time 5 1.5 137 17.1 15 19.4 ns
tezL DIR to A, or B, 1.5 16.8 21.0 1.5 236
teHz Output disable time 5 1.5 7.9 9.6 1.6 103 ns
oLz OEtoA,orB, 15 7.2 88 1.5 0.6
tonz Qutput disable time 5 1.5 79 9.7 1.5 10.5 ns
tpLz DIR tOAnOl' Bn 15 7.3 9.1 1.5 99
Setup time (High or Low)
's A, or B, to CPpg or CPgy 4 65 65 ns
Hold time (High or Low)
t A, or B, to CP 55 or CPgs 4 10 10 ns
Pulse width (High or Low)
tw CPag of CPga 1 17 7.7 ns
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Octal transceiver/register

e 4 et . 74AC/ACT11646
with direction pin (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V £0.5V
74AC11646
_ .5Eo Tamp = -40°C to
SYMBOL PARAMETER WAVEFORM Tamp = +25°C L85 UNIT
#
Min Typ Max Min Max
frax Maximum clock frequency 1 100 125 100 MHz
toLn Propagalion delay 1 1.5 7.0 9.7 1.5 11.0 ns
oL CPpgorCPpato Ajor B, 1.5 8.2 11.0 1.5 12.2
toLn Propagation delay 3 1.5 55 79 1.5 8.8 ns
oL AsorBytoByor A, 15 6.3 89 1.5 9.8
oy Propagation delay { A, or B, High) 2 1.5 59 8.4 1.5 9.4 ns
tonL SgaorSpgto A, or B, 1.5 7.2 9.8 1.5 10.7
teLH Propagation delay ( A, or B, Low) 3 1.5 6.3 8.9 1.5 9.9 ns
tonL SgaorSapto A, or 8, 1.5 73 9.9 1.5 1.0
tozn Output Enable time 5 1.5 7.8 10.7 1.5 12.0
tba | OEtoA,orB, 15 8.5 119 | 15 13.1 ns
tpzH Output Enable time 5 15 8.4 11.2 1.5 t2.6 ns
tpzL DIR to A, or B, 1.5 9.1 12.3 1.5 137
trHz Qutput disable time 5 1.5 59 84 1.5 8.9 ns
tpLz OEtoA,or B, ) 1.5 59 7.7 1.5 8.3
touz Output disable time 5 15 6.3 8.2 1.5 8.7 ns
tpLz DIR to An or Bn 1.5 5.7 7.5 1.5 8.1
Setup time (High or Low)
ts Aqor By to CP g or CPgs 4 4.5 4.5 ns
Hold time (High or Low)
th A"Or Bn to CPAB or CPBA 4 1.0 1.0 ns
Pulse width (High cr Low)
ty CPpag of CPag 1 5.0 5.0 ns
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Octal transceiver/register

. . - - 74AC/ACT11646
with direction pin (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
T4ACT11646
SYMBOL PARAMETER WAVEFORM Tomb = +25°C Tamty = 40°C to UNIT
Min Typ Max Min Max
faax Maximum clock frequency 1 100 125 100 MHz
torn Propagation delay 1 1.5 88 11.9 1.5 135 ns
tonL CPagor CPgato A, or B, 15 10.0 134 15 14.9
toLn Propagation delay 3 1.5 73 10.1 1.5 115 ns
tor Aqor Byto B or A, 15 7.2 11.0 15 120
teLH Propagation delay ( A, or B, High) 2 1.5 6.7 10.3 1.5 115 ns
tonL SpaorSagto A, or B, 15 9.1 12.1 15 13.5
teLH Propagation delay ( A, or B, Low) 3 15 8.0 10.9 1.5 124 ns
tont Sgaor Sagto A, or B, 15 8.1 119 15 13.1
tozn Output Enable time 5 1.5 77 128 1.5 14.4 ns
tpz GEto A,or B, 15 9.2 13.8 15 16.3
tozn Output Enable time 5 1.5 10.2 13.7 15 15.3 ns
tpz DIR to A, or B, 15 10.9 148 15 16.5
trHz QOutput disable ime 5 1.5 8.6 10.7 15 11.6 ns
tpz OEtoA,orB, 15 7.8 9.7 1.5 10.6
oz Output disable time 5 1.5 79 10.5 1.5 11.3 ns
tpz DIR to A, or B, 15 7.3 9.5 15 10.3
Setup time (High or Low)
ts A, orB,to CPagor CPgy 4 4.5 4.5 ns
Hold time (High or Low)
b A, orB,to CP g or CPgy 4 25 25 ns
Pulse width (High or Low)
tw CPpag or CPg, 1 5.0 5.0 ns
AC WAVEFORMS

CP,, or CP,, / \b SR T p— /
INPUTS L v,
Y e /]

» U phL >t

A, orB
OUTPUTS

Waveform 1. Waveforms Showing Clock 1o Outputs Propagation Delays and Clock Pulse Width

v Va S, Of sSA
INPUTS
'PHL t PLH
B_orh A_orB
n n n n
OUTPUTS Vu Yu  outPuTs

Waveform 2. Waveforms Showing Propagation Delay, SBA orS ag 10 A , Of Bn
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74AC/ACT11646

AC WAVEFORMS (Continued)

A, orB,

INPUTS

PLH

Vu SAB or S

INPUTS

B orA,
OUTPUTS

t PHL
v A, orB,
L OUTPUTS

Waveform 3. Waveforms Showing Propagation Delay, An to Bn or Bn to A n and SB A OF S ag 10 A nOf Bn

BA

A, orB,
INPUTS

150H)

Z

N

t,(H)

ol

/..

CPp oF CPB A
INPUTS

L/T.—

Waveform 4. Waveforms Showing the Data Setup and Hold Times

N

OE and DIR Vu Va
INPUTS
[ —t_ . >
PL PLZ =V,
Ve cc
OUTPUT \V.
7‘— 20%V
cc
v oL
t PZH -+ [t PHZ -+
_\ Vou
" 0%V
OUTPUT 7 Yu \ e
ov
== 0V

Waveform 5. Waveforms Showing 3-State Qutput Enable and Disable Times
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Octal transceiver/register

. < - . 74AC/ACT11646
with direction pin (3-State)
WAVEFORM CONDITIONS
INPUTS OUTPUTS
Vin = GND to Vgg,
AC Vour=VoL o V
Vi = 50% Vg out = VoL 1o Vou
Viy = GND to 3.0V,
ACT Vi = 50% Vg
Vy =15V
TEST CIRCUIT
Vee
T 2V,
R L
GENERATOR | o.u.T & _l_ * © Open
"1 "]
= = = = = = = GND
Test Circuit
TEST S1 DEFINITIONS
CL = Load capacitance, 50pF; includes jig
t t Ope
PLHt P pen and probe capacitance
teiz/tpzL 2Vee R = Load resistor, 5000
t puz/t pzH GND Rt = Terminalion resistance should be
SWITCH POSITION equal to Zo 1 of pulse generators
Input pulses: PRR < 10MHz
t,=4=23ns
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