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Octal transceiver/register with
direction pin (3-State)

Status Product Specification
ACL Products
FEATURES QUICK REFERENCE DATA
« Octal bidirectional bus interface CONDITIONS TYPICAL
SYMBOL PARAMETER Tamp = 25°C; GND = 0V; UNIT
+ 3-State buffers Ve = 5.0V aAc | AcT
« Independent registers for A and B "
torn/ Propagation delay _
buses fon A, 10B,, or B, to A, C_ = 50pF 5.9 7.3 ns
« Multiplexed real-time and stored data f1MH Enabled s
. Power dissipation = z, nable 9 63
Output capability: £24 mA Ceo 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=0VorVeo 45 | 45 | #F
+ Center-pin V¢ and ground configu- Cio /O capacitance Vo = OV or Vg; Disabled 12 12 pF
ration to minimize high-speed switch- Per Jedec JC40.2
Ing noise ILaten | Latch-up current Standard 17 500 | 500 mA
« lee category: MSH t Maximum clock -
cC gory MAX frequency, CP, to Aor B C_ = 50pF 125 125 MHz
DESCRIPTION Note:
The 74AC/ACT 11646 high-performance 1. CPD is used to determine the dynamic power dissipation (PD in pW):
CMOS devices combine very high Pp=Cppx Vc02 xf+Z(C, x Vc02 x fo) where:
speed and high output drive compa- fl = input frequency in MHz, CL = output load capacitance in pF,
rable to the most advanced TTL fami- fy = output frequency in MHz, V.. = supply voltage in V,
lies. p (CL x VCCZ x fo) = sum of outputs
The 74.{\C/ACT1 1 6‘#6 de\{ice is an octal  ORDERING INFORMATION
transceiver/register featuring non-invert- PACKAGES TEMPERATURE RANGE ORDER CODE
ing 3-State bus compatible outputs in - a
both send and receive directions, D-type | 28-pin plastic DIP 40°C to +85°C 74AC11848N
flip-flops, and control circuitry arranged {800mil-wide) 74ACT11646N
for multiplexed transmission of data di- 28—pinApIastic SOL 40°C 10 +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 LI N
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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 (OE) and DIR pins
are provided to control the transceiver
function. In the transceiver mode, data
present at the High-impedance port
may be stored in either the A or B regis-
ter or both.

PIN DESCRIPTION

The Select inputs (Sx) can muitiplex
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 ons 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 Sus A-to-B select input
15 Sga B-to-A select input
14 DIR Data flow directional control input
2,3,4,5
,3,4,5, -A L g
10,11, 12, 13 Ag- A, A sida inputs/outputs (3-state)
28, 25, 24, 23,
, 25, 24, 28, _B s
20, 19, 18, 17 By- By B side inputs/outputs (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
BUS BTOBUS A BUSATOBUS B A,BorAandB DATATOAORB
NS ‘L e ==
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OE DIR CPy CRy, S Spa OF DIR CPyy CPy, S,3 Sgu OF DR CRg CPy, S,; Sy OF DIR CPy CRy, S, Sga
L L X X X L L H X X L X X X T X X X L L X HoL X H
X X X T X X L H Hol X H X
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Figure 1
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Octal transceiver/register

. . . . 74AC/ACT11646
with direction pin (3-State)
FUNCTION TABLE
INPUTS DATA VO" OPERATING MODE

OE | DIR | CPag | CPga | Sag | Sga | 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 T X X Store A and B Data Isolation,

H| X [Hort|HorL| x | x | MUt | Input | storage

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

L| L | X |[HorL] x | R |Oueut | Input | o @ B DatatoA Bus

L H X X L X fnout | Output Real time A data to B bus

L | H|Hot|] x | H I x P PU | Stored A data to B bus

.

The data output functions may be enabled or disabled by various signals at the OF ad DIR inputs. 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
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Octal transceiver/register

with direction pin (3-State) 74AC/ACT11646
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 74AC11646 74ACT11646 UNIT
Min Nom Max Min Nom Max
Veo DC supply voltage 30’ 5.0 55 45 5.0 55
v Input voltage 0 Vee ] Vec
Vo Output voltage 0 Vee 0 Vee
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 voltage -0.5TO +7.0 v
Ik DG input diode current® V<0 20 mA
or V> Vee 20
vi DC input voltage -0.5to Vg +0.5 Y
Vo< 0 -50
lok DC output diode current? mA
or Vo> Vee 50
Vo DCoutput voltage 0.51t0 Vg +0.5 Vv

lo DC output source or

Vo=0toV,
sink current per output pin ° o Veo 50 mA
lee DC Vg current +200
or mA
| aND DC ground current +200
Ts1e Storage temperature -65 t0 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mwW
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

- - . . 74AC/ACT11646
with direction pin (3-State)
DC ELECTRICAL CHARACTERISTICS
74AC11646 74ACT11646
_ o Tamp = -40°C - o Tamp =-40°C
syMsoL PARAMETER TESTCONDITIONS | Voo | Tamy = +25°C | "0 %o ™ | Tamp = +25°C | Tamb o ™ | UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 2110 2.10
High-level
\
H input voltage 45 | 3.15 3.15 2.0 2.0 \
§5 | 385 3.85 2.0 2.0
3.0 0.0 0.90
vy | Lowlevel 45 135 135 0.8 08 | Vv
input voltage
55 1.656 1.65 0.8 0.8
3.0 28 29
lon = -50pA 45| 44 4.4 4.4 4.4
55 54 54 5.4 54
High-level Vi=Vie [ " amA 48
Von output voltage orViy OH 30 | 258 2 v
{on = -24mA 45 | 3.94 3.8 3.94 3.8
55 | 494 4.8 4.94 4.8
loy =-75mA! | 55 3.85 3.85
3.0 0.1 0.1
lor = 50pA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-level Vi=ViL [0 2 12mA
VoL output voltage orvy |-=* 30 0.36 044 v
X . . X .44
I, = 24mA 45 0.36 0.44 0.36 0
55 0.36 0.44 0.36 0.44
lor = 75mA! 55 1.65 1.65
[ input leakage current | V| = Vg or GND 55 0.1 1.0 +0.1 +1.0 | pA
3-State output Vi=ViorVy,
|
oz off-state current Vo= Vggor GND 58 035 50 035 50 KA
Quiescent supply V)= Vg or GND,
I
cc current lo = OMA 585 8.0 80 8.0 80
Supply current, One input at 3.4V, other
Moo | TTL inputs High? inputs at Vg or GND 55 0.9 1.0 | 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.
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Octal transceiver/register

. . . - 74AC/ACT11646
with direction pin (3-State)
AC ELECTRICAL CHARACTERISTICS AT 3.3V +£0.3V
74AC11646
SYMBOL PARAMETER WAVEFORM Tomp = +25°C T'"‘b;;‘fgc to UNIT
Min Typ Max Min Max
fuax Maximum dock frequency 1 65 80 85 MHz
toLn Propagation delay 1 1.5 118 15.0 1.5 17.0 ns
topL CPagor CPgato A, 0r B, 15 137 16.8 15 18.3
toLn Propagation delay 3 1.5 9.1 12.4 1.5 138 ns
tonL A orB toByorA, 15 10.7 13.4 15 145
toLm Propagation delay ( A, or B, High) 2 1.5 9.8 12.9 1.5 14.4 ns
tonL SgporSpgto A, or B, 15 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
tPHL SgaorSagto A, or B, 15 124 15.0 15 16.4
tpzn Output Enable time 5 1.5 13.0 16.4 1.5 18.7 ns
ez OEtoA,orB, 1.5 16.1 20.4 1.5 21.8
trzn Output Enable time 5 15 13.7 17.1 1.5 19.4 ns
tpzL DIR to A, or B, 1.5 16.8 21.0 1.5 236
oz Output disable time 5 1.5 7.9 96 1.5 10.3 ns
tprz OEtoA,or B, 15 7.2 89 15 9.6
toriz Output disable time 5 1.5 79 9.7 1.5 10.5 ns
to 2 DIR to A, or B,, 15 7.3 9.1 15 9.9
Setup time (High or Low)
ts A, or B, to CP g or CPgp 4 65 65 ns
Hold time (High or Low)
b A, or B, to CP g or CPgp 4 10 10 ns
Pulse width (High or Low)
tw CPag of CPga 1 7.7 7.7 ns
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Octal transceiver/register

. . . . 74AC/ACT11646
with direction pin (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11646
SYMBOL PARAMETER WAVEFORM Tomp = +25°C Tams =49 C 10 UNIT
rd
Min Typ Max Min Max
fuax Maximum clock frequency 1 100 125 100 MHz
toH Propagation delay 1 1.5 7.0 9.7 1.5 11.0 ns
oL CPpgor CPgato A or B, 15 8.2 11.0 1.5 12.2
toLH Propagation delay a 1.5 55 79 1.5 8.8 ns
tpHL A orB,toB,or A 1.5 6.3 8.9 1.5 9.8
toLn Propagation delay { A, or B, High) 2 15 59 8.4 15 9.4 ns
teHL Sgaor Spgto A or B, 1.5 7.2 9.8 1.5 10.7
toLn Propagation delay ( A, or B, Low) 3 1.5 6.3 8.9 1.5 9.9 ns
tont Sga OF Sap to A, or B, 15 73 9.9 1.5 110
tozy Output Enable time 5 1.5 7.8 10.7 1.5 120
tra | OEtoA,orB, 15 8.5 119 15 13.4 ne
tozn Output Enable time 5 15 84 11.2 1.5 126 n
toz DIR to A, or B, 15 9.1 123 15 13.7 s
tonz Output disable time 5 15 59 8.4 15 8.9
tnz | OEtoA,orB, 15 59 77 15 8.3 ns
tpuz Output disable time 5 1.5 6.3 8.2 1.5 8.7 s
taz | DIRto A orB, 15 57 7.5 15 8.1 n
Setup time (High or Low)
ts Aqor By to CP »g of CPaa 4 45 45 ns
Hold time (High or Low)
t A, or B to CPyp or CPgy 4 10 10 ns
Pulse width (High or Low)
ty CPag of CPgy 1 50 5.0 ns
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. - . . 74AC/ACT11646
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AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11646
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tamy = 19'C 10 uNIT
Min Typ Max Min Max
fumax Maximum clock frequency 1 100 125 100 MHz
tpLH Propagation delay 1 1.5 8.8 11.9 1.5 13.5 ns
toHL CPpagor CPgpato A or B 1.5 10.0 134 1.5 14.9
toLn Propagation delay 3 1.5 73 10.1 1.5 115 ne
tonL A orB toB,orA, 15 7.2 1.0 15 120
toLH Propagation delay ( A, or B, High) 2 1.5 6.7 10.3 15 115 ns
tohL SpaorSagtoA, or B, 15 9.1 1241 1.5 135
toLH Propagation delay ( A, or B, Low) a 15 8.0 10.9 15 12.4 s
tor Sga OF Spg to A, or B, 15 8.1 119 15 13.1
tozn Output Enable time 5 15 77 12.8 15 14.4 ns
tez OEtoA,orB, 15 9.2 13.8 15 15.3
oz Output Enable time 5 15 10.2 13.7 15 15.3 ns
top DIR to A, or B, 15 10.9 148 15 16.5
tonz Output disable ime 5 1.5 86 10.7 1.5 11.6 ns
torz OEtoA,or B, 15 7.8 9.7 15 106
oz Output disable time 5 1.5 7.9 10.5 1.5 113 ns
tpiz DIR to A, or B, 15 7.3 9.5 15 103
Setup time (High or Low)
ts Anor B, to CP g or CPgp 4 45 4.5 ne
Hold time (High or Low)
b A, or B, to CP g or CPgp 4 25 25 ns
Pulse width (High or Low)
tw CPag of CPgy 1 5.0 5.0 ns
AC WAVEFORMS
W ax

CP,g or (:P.A 1,0
INPUTS a Z
—/ tw \——/

t —»t

A, orB,
OUTPUTS

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

v Spgor s
INPUTS

\M
Uone ton
B, orA A_ orB
n n OB,
OUTPUTS. Vu Vu  outpuTs

Waveform 2. Waveforms Showling Propagation Delay, SBA orS Ag 1© A , or Bn

B8A

October 17, 1990 273



Philips Components—Signetics ACL Products

Product Specification

Octal transceiver/register
with direction pin (3-State)

74AC/ACT11646

AC WAVEFORMS (Continued)

A, orB, v

INPUTS

B orA,
OUTPUTS

Waveform 3. Waveforms Showing Propagation Delay, An to Bn or Bn toA n and SB A OF S ag 10 A 0 OF B N

Vu Sgeors 8A
INPUTS
t e
v A, o8B
M QUTPUTS

A, orB,
INPUTS

Y

vl‘
A/
1L

[\,

Waveform 4. Waveforms Showing the Data Setup and Hold Times

\_j/“"—

OE and DIR
INPUTS

OUTPUT

OUTPUT

ov

Waveform 5. Waveforms Showing 3-State Output Enable and Disable Times
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. ] . - 74AC/ACT11646
with direction pin (3-State)
WAVEFORM CONDITIONS
INPUTS OUTPUTS
Vin = GND to Veg,
AC Vout = VoL to V
Vit = 50% Veo ouT = VoL 10 Vou
Viy = GND to 3.0V,
ACT Vm =50% Vo
Vg =15V
TEST CIRCUIT
Vee
T 2 VCC
. R L
I GENERATOR D.U.T o— _L A © Open
" T ]
= = = = = = GND
Test Circuit
TEST S1 DEFINITIONS
C_ = Load capacitance, 50pF; includes jig
t t
P/ P Open and probe capacitance
teiz/tez 2Vee R = Load resistor, 500Q
tpz/t pzH GND Ry = Termination resistance should be
equal to Zoyt of pulse generators
H [o]
SWITCH POSITION Input pulses;: PRR < 10MHz
t,=4=3ns
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