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Product Specification

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

« CMQOS (AC) and TTL (ACT) voltage
level inputs

+ 50Q incident wave switching

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

+ lgc category: MSI

DESCRIPTION

The 74AC/ACT11652 high-performance
CMOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-
lies.

The 74AC/ACT11652 device is an octal

transceiver/register featuring non-invert-

ing 3-State bus compatible outputs in

both send and receive directions, D-type

flip-flops, and control circuitry arranged

for multiplexed transmission of data di-
(continued)

PIN CONFIGURATION

74AC/ACT11652

Octal transceiver/register with dual

enable (3-State)

QUICK REFERENCE DATA
CONDITIONS TYPICAL
SYMBOL PARAMETER Tamp = 25°C; GND = 0V; UNIT
Ve = 5.0V AC | ACT
toun/ Propagation delay B
tpHL Aqto B, orB to A, Cy = 50pF 5.6 6.9 ns
Power dissipation f= 1MHz; Enabled 60 59
Cpp capacitance per pF
transceiver’ Cy = 50pF Disabled 14 14
Cin Input capacitance V=0V or Vo 45 4.5 pF
Co I/O capacitance Vo = OV or V¢ Disabled 12 12 pF
Per Jedec JC40.2
ILaten | Latch-up eurrent Standard 17 500 | 500 mA
Maximum clock
f =
MAX frequency, CP toAorB Cu = 50pF 125 125 MHZJ
Note:
1. CPD is used to determine the dynamic power dissipation (PD in pW):
P =Cpp* Veod X1y + £ (C x Vo x fo) where:
'l = input frequency in MHz, CL = output load capacitance in pF,
fo = output frequency in MHz, Vcc = supply voltage in V,
p (CL x V002 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP o o 74AC11652N
(300mil-wide) -40°C to +85°C 74ACT11652N
28-pin plastic SOL " o 74AC11652D
(300mil-wide) -40°C to +85°C 74ACT11652D

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

N and D Packages 14
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16
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Philips Components—Signetics ACL Products

Product Specification

Octal transceiver/register with

dual enable (3-State)

74AC/ACT11652

rectly from the input bus or from internal
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 (OEag, OEga) and

mode, data present at the High-imped-
ance port may be stored in either the A
or B register or both,

Figure 1 demonstrates the four funda-

(SaB, Spa) determine whether data is
stored or transferred through the device
in real-time. The Output Enable pins
(OEag, OEpy) determine the direction of
the data fiow.

Select pins (Sag, Spa) are provided for
bus management. In the transceiver

mental bus-management functions that
can be performed. The select pins

PIN DESCRIPTION

PIN NUMBER SYMBOL NAME AND FUNCTION
1 OE A-to-B output enable input
14 ﬁ'sA B-to-A 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-t0-A select input
2,3,4,5
,3,4,5, CA Lo
10,11, 12 13 Ag-Az | Aside inputs/outputs (3-state)
26, 25,24, 23
. 25,24, 23, _B s
20, 19, 18, 17 Bo- B, 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 BUS ATOBUS B A,BorAandB DATATOAORB
RETGED
1 L] 1]
[ ] I
1 et 1
< [ I | 4] < [2¢]
1) 0 P »
> —r =1 > >
@ o oQ @ o
[ R} |
[
Lht !
LI
N s Sy
OF 3 OFy, CPyg CRy Spg Spa OF,g OFg, CPag CRay Sig S OF g OFg, CPyg CRy, S Saa
L L X X X L X H T x X X H L HorLHort H H
L x x T x x
L H Tt Tt x x
Figure 1
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Philips Components—Signetics ACL Products Product Specification
Octal transceiver/register with 24AC/ACT11652
dual enable (3-State)
FUNCTION TABLE
ERATING MODE INPUTS DATA 1/O*
OPERA — == ==
OEpg |OEpa | CPag | CPga| Sas | Sea | Ao~ A/ By- B
Isolation L H |JHorL|[HorL} X X
Store A and B data Ll w |t x| x Input Input
Store A, Hold B X H T [Horl] X X Input unspecified*
Store A in both registers H H T T L X Input Qutput
Hold A, Store B L X |[HeorL| T X X | unspecified* Input
Store B in both registers L L T T X L Output Input
Real time B data to A bus L L X X X L Outout Input
Stored B data to A bus L L | X {HoL] X | H P P
Real time A data to B bus H H X X L X Input Output
Stored A data to B bus H | H [Horly X | H | X P P
Stored A data to B bus
Stored B data to A bus H L {Horl|Hort{ H H Output Output

*  The data output functions may be enabled or disabled by various signals at the OE 55 and the OEg, 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 = High voltage level
L = Low voltage level
X = Don't care

T = Low-to-High clock transition

LOGIC DIAGRAM
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Philips Components—Signetics ACL Products Product Specification

Octal transceiver/register with

dual enable (3-State) 74AC/ACT11652
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 74AC11652 74ACT11652 UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 3.0 5.0 55 45 5.0 55
v Input voltage 0 Vee Y Veo
Vo Output voltage 0 Vee 0 Vee \
Atav Input transition rise or fall rate 0 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 Vo < 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
I 2 V| <0 -20
K DC input diode current’ mA
or np © curren Vi> Vee 20
\
! DC input voltage -0.51t0 Ve +0.5 \
' 2 Vo <0 -50
OK DC output diode current mA
or Vo> Vee 50
V,
o DCoutput voltage 0.5t0 Vg +0.5 \
DC output source or
| 5 =0toV,
° sink current per output pin Vo © Veo 50 mA
lee DC Vg current +400
or mA
| anp DC ground current +400
Tsta Storage temperature - -6510 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 8mwW/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 indi d under 'ded operating conditions” is not implied. Exposure o 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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Philips Components—Signetics ACL Products Product Specification

Octal transceiver/register with

74AC/ACT11652
dual enable (3-State)
DC ELECTRICAL CHARACTERISTICS
74AC11652 74ACT11652
= 4255C | Tamb = -40°C _ orops | Tamp = -40°C
SYMBOL PARAMETER TESTCONDITIONS | Vec | Tamb = +25°C | 22 %™ | Tamp = +25°C | Toy0 oo™ | UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
\
H input voltage 45 | 3.15 3.15 2.0 2.0 \
65 | 3.85 3.85 2.0 2.0
3.0 0.90 0.90
Low-level
\Y
L input voltage 45 1.35 1.35 0.8 0.8 \
55 1.65 1.65 0.8 0.8
3.0 2.9 29
lon=-80pA | 45| 4.4 4.4 44 44
85| 54 5.4 54 54
High-level Vi=Vie [ amA | 30 48
Vou output voltage orViy OH . 258 2. v
45 | 394 3.8 3.94 3.8
lon = -24mA
55 | 494 4.8 4.94 4.8
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 0.1
Low-level Vi=ViL 1. = 12mA
= 3. 0. .44
VoL output voltage orViy |t 0 36 ° v
45 03 44 0.3 0.44
loL = 2dmA 6 0 6
55 0.36 0.44 0.36 0.44
loL = 75mA! 5.5 1.65 1.65
1y Input leakage current | Vi = Vgc or GND 55 10.1 +1.0 0.1 1.0 | pA
3-State output Vi =V orVy,
1
oz off-state current Vo= Vgcor GND 55 05 50 05 50 BA
Quiescent supply V| = Vg or GND,
|
cc current 1o = OmA 55 8.0 80 8.0 80
Supply current, One input at 3.4V, other
Alee | TTLinputs High? inputs at Vog or GND | 58 09 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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Philips Components—Signetics ACL Products Product Specification

Octal transceivetr/register with

74AC/ACT11652
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
74AC11652
SYMBOL PARAMETER WAVEFORM Tamp = +25°C T-mb;;_‘ff(’:"c fo UNIT
Min Typ Max Min Max
frax Maximum clock frequency 1 65 80 65 MHz
toLn Propagation delay 1 4.3 1.2 14.3 43 16.2 ns
teHL CPpgorCPgato Ay or B, 53 13.1 16.2 53 17.8
toLH Propagation delay 3 2.9 8.5 1.1 29 12.9 ns
tonL AjorB,to ByorA, 3.9 10.3 12.9 3.9 14.2
torn Propagation delay ( A, or B, High) 2 34 9.4 120 3.4 137 ns
tont Spa O Sag to A, or B, 47 115 | 143 47 156
toLn Propagation delay { A, or B, Low) 3 3.9 10.5 133 3.9 14.9 ns
tPHL SgaorSpgto A, or B, 48 121 16.3 48 17.7
tezn Output Enable time 5 43 111 145 43 16.5 ns
tpz OFgato A, 5.2 14.4 19.8 5.2 220
oz Output disable time 5 37 6.4 8.1 37 85 s
taz | OFgaloA, 35 6.0 78 35 8.2 n
tpzn Output Enable time 5 47 116 15.0 4.7 16.9 ns
tozL OEpgto B, 586 14.8 19.9 56 21.9
tonz Qutput disable time 5 40 6.6 8.2 4.0 8.6 ns
tz OEpat0 By, 35 6.1 77 35 8.0
Setup time (High or Low)
ts A, or B, to CP g or CPgy 4 6.0 60 ns
Hold time (High or Low)
t Aq0f B to CP 5 of CPgy 4 10 10 ns
Pulse width (High or Low)
ty CP 1 of CPgs 1 77 77 ns
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Octal transceiver/register with

74AC/ACT11652
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74AC11652
SYMBOL PARAMETER WAVEFORM Tam = +25°C Tamy = 47C 10 uNIT
Min Typ Max Min Max
fmax Maximum clock frequency 1 100 125 100 MHz
toLH Propagation delay 1 3.6 6.7 95 36 10.7 ns
topL CPagor CPgatoAjor B, 4.4 7.8 108 44 12,0
trLH Propagation delay a 24 5.2 78 2.4 8.6 ns
toHL A,orB,to B orA, 3.1 6.0 8.7 3.1 956
toLH Propagation delay ( A, or By, High) 2 29 56 8.1 29 9.1 ns
touL Sgp0r Spp to A or B, 38 6.9 9.6 38 10.7
toLH Propagation delay ( A, or B, Low) 3 33 6.2 8.8 3.3 9.9 ns
toHL Sga Or Spg to A or By 4.0 741 9.9 4.0 109
oz Output Enable time 5 33 6.6 9.6 33 109 ns
tez OEaato A, 42 74 109 42 122
toHz Output disable time 5 . 36 55 7.2 36 76 ns
toiz OEaato A, 33 5.0 6.7 33 7.1
tozn Output Enable time 5 41 7.2 10.1 4.1 113 ns
tpz OEpto B, 46 7.9 1.1 46 123
tprz Output disable time 5 38 56 7.3 3.9 76 ns
trz OEpg to B, 34 5.2 6.8 3.4 7.2
Setup time (High or Low)
ts A, or B, to CP g or CPgp 4 45 45 ns
Hold time (High or Low)
t A, or B, to CPap or CPgy 4 10 10 ns
Pulse width (High or Low)
™ CPpg or CPga 1 50 5.0 ns
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Octal transceiver/register with

74AC/ACT11652
dual enable (3-State)
AC ELECTRICAL CHARACTERISTICS AT 5.5V +0.5V
T4ACT 11652
= Temb = -40°C to
SYMBOL PARAMETER WAVEFORM Tamp = +25°C 185°C UNIT
Min Typ Max Min Max
fmax Maximum clock frequency 1 100 125 100 MHz
oLy Propagation delay 1 54 8.4 118 54 13.1 ns
tomL CPpg or CPgato A or B, 6.1 9.4 13.1 6.1 14.4
toLH Propagation delay 3 3.8 7.0 9.9 3.8 1.1 ns
torL AjorB toByorA, 34 6.7 107 34 11.6
teLn Propagation delay ( A, or B,, High) 2 28 6.2 10.1 28 11.0 s
oL Sgaor Sagto A, or B, 5.5 8.7 121 55 13.3
toLH Propagation delay ( A, or B, Low) 3 49 7.8 11.0 49 i2.2 ns
tonL Sga0OrSapto A, or B, 39 75 11.6 39 126
oy O_utput Enable time 5 3.3 7.2 114 3.3 126
b | OFaaloA, 41 78 126 | 41 138 ns
iz Output disable time 5 5.2 7.2 9.3 5.2 9.9
toiz | OEaato A, 48 6.7 86 48 9.3 ns
tom Output Enable time 5 5.1 9.1 134 5.1 15.2 ns
tpz OEpg to B, 58 9.7 14.2 5.8 16.1
torz Output disable time 5 34 6.8 9.7 34 10.3 ns
trz OEpgto B, 3.1 6.0 8.8 3.1 9.3
Setup time (High or Low)
s A, or B, to CP g or CPgy 4 4.0 4.0 ns
Hold time (High or Low)
t A, or B, to CPsg or CPgy 4 25 25 ns
Pulse width (High or Low)
ty CPag or CPgs 1 5.0 5.0 ns
AC WAVEFORMS

e /v, W
I

A, orB,
OUTPUTS

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

BA
INPUTS

vu

t PHL ! PLH
B,orA, Vo Va A, 0B
ouTPUTS ouTPUTS

Waveform 2. Waveforms Showing Propagation Delay, SB A OF S ag 10 A n OF Bn
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Octal transceiver/register with
dual enable (3-State) 74AC/ACT11652

AC WAVEFORMS (Continued)

A, orB, vy Vu S,up o Sg,
INPUTS INPUTS
Yon tone
B orA
n " v v
OUTPUTS " "

Waveform 3. Waveforms Showlng Propagation Delay, A'1 to Bn orB , 1o A, and SB A of S AR 10 A n OF B,

A, orB,
OUTPUTS

A, orB
INPUTS

N

vll
A/
(U

cPg or CB,, /Vu / vy
INPUTS

Waveform 4. Waveforms Showing the Data Setup and Hold Times

Ot v v
OE“ orOE" '] L
INPUTS
v Yon tpz = Voo
cc
OUTPUT Vu
——— 20%V
7 v cc
L_ ] oL
'PZN ‘PKZ
L Vou
[ 8so%V
ouTPUT M N ce
ov

Waveform 5. Waveférms Showing 3-State Output Enable and Disable Times
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Product Specification

Octal transceiver/register with

74AC/ACT11652
dual enable (3-State)
WAVEFORM CONDITIONS
INPUTS OUTPUTS
Vin = GND to Vg,
AC Vi = 50% Ve Vour = Vo to Vo
or Viy = GND to 3.0V, Ve = 50% V.
A V=15V W = 50% Voo
TEST CIRCUIT

Vee
R
PULSE
GENERATOR S p.u.y &>
I i L I I
Test Circuit
TEST s1 DEFINITIONS
C_= Load capacitance, 50pF; includes jig
t t Open
PLY PHL pe and probe capacitance
trzltez 2Vee R, = Load resistor, 500Q
tpuz/t pzy GND Ry = Termination resistance should be

SWITCH POSITION

equal to Zgyy of pulse generators

Input pulses: PRR < 10MHz

t

=t =3ns
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