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FEATURES
» Octal bidirectional bus interface

+ 3-State buffers

» Independent registers for A and B
buses

+ Multiplexed real-time and stored data

» Qutput capability: £24 mA

+ CMOS (AC) and TTL (ACT) voltage
level inputs

« 50Q incident wave switching

« Center-pin Ve and ground configu-
ration to minimize high-speed switch-
ing noise

¢ lgc category: MSI

DESCRIPTION

The 74AC/ACT11648 high-performance
CMOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-
lies.

The 74AC/ACT11648 device is an octal
transceiver/register featuring inverting 3-
State bus compatible outputs in both
send and receive directions, D-type flip-
flops, and control circuitry arranged for
multiplexed transmission of data directly

(continued)

PIN CONFIGURATION

74AC/ACT11648

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

QUICK REFERENCE DATA
CONDITIONS TYPICAL
SYMBOL PARAMETER Tamp = 25°C; GND = 0V; UNIT
Ve = 5.0V AC | ACT
tpn/ | Propagation delay
touL  |Anto By, or B to A, Cy = 50pF 89 | 104 ns
f = 1MHz; Enabled 65 61

Power dissipation

Cpp | capacitance per pF
transceiver! C_=50pF | Disabled 16 15
Civ  |Input capacitance V=0V or Vee 45 | 45 pF
Cio | l/O capacitance Vg =0V or Vg Disabled 12 12 pF
Per Jedec JC40.2
| -
LATCH | Latch-up current Standard 17 500 500 mA
f Maximumclock -
MAX frequency, CPyyto Kor B C_ = 50pF 110 108 MHz
Note:
1. CPD is used to determine the dynamic power dissipation (PD in pWy:

Pp=CppxVee
l

2y fl +3 (CL x V002 x fo) where:
f = input frequency in MHz, CL = output load capacitance in pF,

fo = output frequency in MHz, VCC = supply voltage in V,

z (CL x V002 x fo) = sum of outputs

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP 400 o 74AC11648N
{300mil-wide) 40°C 1o +85°C 74ACT11648N
28-pin plastic SOL o o 74AC11648D
(300mil-wide) -40°C 0 +65°C 74ACT11648D

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

N and D Packages
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Philips Components—Signetics ACL Products

Preliminary Specification

Octal transceivet/register

with

direction pin (3-State), INV

74AC/ACT11648

from the input bus or from internal regis-
ters. Data on the A or B bus will be
clocked into the registers as the appro-
priate 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 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 OE Output enable input (active Low)
28 CPag A-to-B clock input
16 CPga B-to-A clock input
27 Sas A-to-B select input
15 Sga B-to-A select input
14 DIR Data flow directional control input
2,3,4,5, iy S
10,11, 12, 13 Ag- Ay A side inputs/outputs (3-state)
26, 25, 24, 23, = = L
- /i -
20,19, 18,17 By- B, B side inputs/outputs (3-state)
6,7,8,9 GND Ground (0V)
21,22 Vec Positive supply voltage
REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE FROM TRANSFER STORAGE
BUSBTOBUS A BUSATOBUSB A,BorAandB DATATOAORB
- 'L e
1 1 [ |
1 1 1 (] 1
1 1 1 (M 1
< 1 1 o L4 ! 1 ' : m < L d 2]
2 2 8 2 8 2 4
D HRR @ @ AT T @ o = B
1 | 1o
1 ] 1 I|l ¥
[ f [
fI|
o ey o S
OE DIR CRg CRy, 5,5 Sga OE DIR CPg CPy, S, Sg OFE DIR CRg CR, S5 Sy, OE DR CPy CR, S Spa
L L x x X L L H X X L x x x T X X L L X Herk X H
X X x T X L H Hol X H X
H X * T X
Figure 1
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Preliminary Specification

Octal transceiver/register with

. . . 74AC/ACT11648
direction pin (3-State), INV
FUNCTION TABLE
INPUTS DATA V0" OPERATING MODE

OE | DIR | CPag | CPga | Sap | Sea |Ao A7 |Bp - B

X X 7 X X X Input un* Store A, B unspecified”

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

H X T 1 X X Inout Inout Store A and B Data Isolation,

H X |HorLjHorlL| X X ey npu hold storage

L|L X X X L L ouout | mput | PR time B datato A bus

L L X |HorL| X | H s a StoredB Data to A Bus

L | H X X Ll X | jout | outout | B time A data to B bus

L | H|Hort] X | H| X P P 1 Stored datato 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'tcare

1 = Low-to-High clock transition

LOGIC DIAGRAM
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Philips Components—Signetics ACL Products Preliminary Specification

Octal transceiver/register with
direction pin (3-State), INV 74AC/ACT11648

RECOMMENDED OPERATING CONDITIONS

74AC11648 74ACT11648
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 3.0' 5.0 5.5 4.5 5.0 55
\7 Input voltage ] Vee 0 Vee
Vo Output voltage 0 Vee 0 Vee
AVAV Input transition rise or fall rate [ 10 ] 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C

NOTE:

1. No electrical or switching characteristics are specified at Ve < 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 -0.5 TO+7.0 \Y
| 2 Vi<0 -20
K DC input diode current’ mA
or V> Vee 20
\
' DC input voltage 0.510 Vo +0.5 v
| 2 Vo<0 -50
oK DC output diode current mA
or Vo> Vee 50
V,
0 DCoutput voltage -0.510 Vg +0.5 v
DC output source or
| Vo=0
° sink current per output pin 0=0toVeg 50 mA
lec DC Vg current +200
or mA
| anD DC ground current +200
Tsta Storage temperature -65to 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 mwW
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 with

. ) . 74AC/ACT11648
direction pin (3-State), INV
DC ELECTRICAL CHARACTERISTICS
74AC11648 74ACT11648
_ vococ | Tamb = -40°C _ vogoc | Tamo = -40°C
SYMBOL PARAMETER TEST CONDITIONS | Ve | Tamp =+25°C | "amb 5ol ™ | Tamp = 425°C | "800 (oo ™ | UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 2.10 2.10
High-level
Viu input volitage 45| 3.15 3.15 2.0 2.0 \Y
55 | 3.85 3.85 2.0 2.0
3.0 0.90 0.90
Low-ievel
Viu input voltage 45 1.35 1.35 08 0.8 "
55 1.65 1.65 08 0.8
3.0 29 29
lon=-50pA | 45 | 44 4.4 4.4 44
55| 54 54 5.4 54
High-level Vi=ViL _
V, loy = -4mA 30 | 258 2.48
OH output voltage orVy, M v
lops = -24mA 45 | 3.94 38 3.94 38
55 | 494 4.8 4.94 438
lon=-75mA! | 55 3.85 3.85
3.0 0.1 0.1
loL = SOpA 45 0.1 0.1 0.1 0.1
5.5 0.1 0.1 0.1 0.1
Low-level Vi=ViL n = 12MA
= L . .44
Vou output voltage orvy |2 30 0.3 ° v
4. 0.36 0.44 0.3 0.44
loL = 24mA S 6
55 0.36 0.44 0.36 0.44
loL=75mA! | 55 1.65 1.65
[ Input leakage current | V| = Vg or GND 55 10.1 1.0 10.1 +1.0 | pA
3-State output V=V orVy,
Yoz | G tate current Vo= Vgor GND 55 035 50 05 50 1 wA
Quiescent supply V) = Vg or GND,
lee current lo = OmA 55 8.0 80 8.0 80
Supply current, One input at 3.4V, other
lec | inputs High? inputs at Vg or GND 55 0.9 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..
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Octal transceiver/register with

N - 74AC/ACT11648
direction pin (3-State), INV
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
74AC11648
PN Tamp = +40°C to
SYMBOL PARAMETER WAVEFORM Tamb = +25°C 85°C UNIT
Min Typ Max Min Max
frax Maximum clock frequency 1 40 65 40 MHz
oLy Propagationdelay 1 4.3 10.1 15.6 43 176 ns
torL CPpgor CPgato Ay or B, 5.2 1.5 176 52 19.4
toLn Propagation delay 3 3.0 8.7 126 3.0 14.3 ns
torL Aqor B, toBor A, 38 9.3 14.4 38 15.9
teLH Propagation de_lay ( _An or B, High) 2 3.7 9.1 14.1 3.7 158 ns
tpHL SgaorSpto A orB, 45 10.3 15.9 45 17.4
oLy Propagation de_lay ( _é,, or B, Low) 3 3.2 8.6 13.6 3.2 15.3 ns
tong SpaorSpgto A, or B, 46 103 156 46 17.1
tpzn Output Enable time 5 5.0 114 17.2 5.0 19.4 ns
ez OEto A,or B, 5.2 128 205 5.2 230
tozH Output Enable time 5 49 116 18.2 4.9 20.6 ns
thz DIRto A,or B, 5.2 142 | 218 5.2 24.3
oz Output disable time 5 4.1 7.2 9.9 4.1 10.6 ns
tpz OEto A or B, 37 6.5 9.1 37 9.7
torz Output disable time 5 38 7.1 10.1 38 10.9 ns
thz DIRto A, or B, 35 6.5 9.3 a5 10.1
Setup time (High or Low)
ts &, or B, to CPag or CPgy 4 6.5 65 ns
Hold time (High or Low)
th A, or B, to CPpg or CPg, 4 0.0 00 ns
Pulse width (High or Low)
tw CPag of CPga 1 125 125 ns
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Octal transceiver/register with

. . . 74AC/ACT11648
direction pin (3-State), INV
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11648
SYMBOL PARAMETER WAVEFORM Tomp = +25°C T-n*;;‘t‘(’;c to UNIT
Min Typ Max Min Max
fmax Maximum clock frequency 1 90 110 90 MHz
toLn Propagation delay 1 36 6.9 10.0 386 11.4 s
oL CPgor CPgpto Ay or By 43 8.0 11.4 43 128
tpLH Propagation delay a 2.6 56 8.3 26 9.5 ns
Ty A, or B, t0B,0rA, 3.2 5.4 9.4 3.2 10.6
oy Propagation delay ( A, or B, High) 2 31 6.2 9.2 3.1 10.4 ns
PhL Sgaor Sagto A, or B, 3.8 76 104 3.8 11.6
toLH Propagation de_lay (i\_n or B, Low) a 2.8 6.1 89 28 10.1 ns
toHL Sgaor Sagto A, orBy 38 7.3 10.4 38 11.6
tozn Output Enable time 5 42 78 113 4.2 128 ns
tpz OEto Ayor B, 4.1 8.1 12.0 4.1 13.6
tozn Output Enable time 5 4.0 8.0 11.9 4.0 13.4
ton | DIRto A,or B, 41 8.4 127 | a1 14.4 ns
tpnz Output disable time 5 3.8 63 8.6 38 9.2
tmz | OEto A,or B, 35 57 7.8 35 8.4 ns
tonz Output disable time 5 35 6.1 8.5 35 9.1 s
tpiz DIRto A, or B, 34 59 7.8 3.4 8.4
Setup time (High or Low)
's A, or B, to CPsgor CPgy 4 45 45 ns
Hold time (High or Low)
L A, or B to CPpg or CPgy 4 0.0 0.0 ns
Pulse width (High or Low)
tw CP g of CPga 1 56 56 ns
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Octal transceiver/register with

. . . 74AC/ACT11648
direction pin (3-State), INV
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11648
SYMBOL PARAMETER WAVEFORM Tomp = +25°C Tomy = 49°C o uNIT
Min Typ Max Min Max
frax Maximum clock frequency 1 75 105 75 MHz
totn Propagation delay 1 52 94 12.0 5.2 137 ns
teHL CPag or CPgato A or B, 6.0 10.5 13.5 6.0 15.2
torn Propagation delay 3 24 6.5 9.5 24 10.7 ns
tonL A, orB, 0B, 0r A, 44 85 1.3 4.4 127
toLH Propagation delay ( A, or By, High) 2 4.7 8.6 1.3 47 129 ne
torL SaaorSygto A, orB, 38 8.6 12.0 3.8 13.4
= Propagation delay ( A, or B, Low) 3 26 7.1 10.2 26 11.5 ns
tor, Sgaor Sagto A, or B, 5.4 9.7 126 5.4 14.1
tozn Output Enable time 5 4.2 9.2 13.0 4.2 146 ns
toz OEto A,or B, 4.3 98 139 4.3 15.6
tozn Output Enable time 5 3.9 9.8 14.9 39 16.9 ns
tozt DIRto A, or B, 39 108 151 3.9 17.2
torz Output disable time 5 57 8.7 113 5.7 12.2 ns
torz OEto A,or B, 5.3 8.1 105 5.3 11.4
tpHz Output disable time 5 45 8.2 10.6 45 11.5 ns
tprz DIRto A, or B, 39 7.3 2.6 39 1.3
Setup time (High or Low)
ts R, or B, to CPag or CPgy 4 5.0 50 ns
Hold time (High or Low)
'h A, 0r B, 10 CPyg or CPg, 4 20 20 ns
Pulse width (High or Low)
tw CPagor CPgy 1 6.7 6.7 ns
AC WAVEFORMS
M yax N

CP,g or CP, tylh) {
INPUTS a
—/ tw \*/
_J Lom _4

PLH

A, orB

OUTPUTS

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

a8 °F s
INPUTS

l f town
nor A Va
OUTPUTS

Wavelorm 2. Waveforms Showing Propagation Delay, SB A O'S AR 10 An or Bn
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Octal transceiver/register with
direction pin (3-State), INV 74AC/ACT11648

AC WAVEFORMS (Continued)

A, orB Y Vi S SBA
INPUTS INPUTS
Yon el
B, orA A orB
n o v v n n
OUTPUTS “ M OUTPUTS

Waveform 3. Waveforms Showing Propagation Delay, A to B or B toA, and SBA orS,pto A orB,

A, orB,
INPUTS

-y
'_'I )

CP,. or CP / l
AB BA v v
T —\__/ ’ \ / ’

Waveform 4. Waveforms Showing the Data Setup and Hold Times

OF and DIR
INPUTS

VCC

OUTPUT

OUTPUT

ov

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

. . . 74AC/ACT11648
direction pin (3-State), INV
WAVEFORM CONDITIONS
INPUTS OUTPUTS
V)N =GND to Vg,
AC Vour = VoL to V|
Vi = 50% Ve ouT = VoL 10 Vou
Vin = GND to 3.0V,
ACT Vi = 50% Ve
V=15V
TEST CIRCUIT
Vee
I 2* vCC
R 8
Gesgﬁon S p.u.y &) J_ A o Open
R R
lrT ] +p 1
= = = = = = =" GND
Test Circuit
TEST S1 DEFINITIONS
C_ = Load capaditance, 50pF; includes jig
oLt o L
PLtPHL pen and probe capacitance
teuzltez 2Veo Ry = Load resistor, 500Q
tpuz/t pn GND Rr=Termination resistance should be

SWITCH POSITION

equal to Zoy of pulse generators
Input pulses: PRR < 10MHz
t,=t=3ns
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