AVG Semiconductors DDi™

Technical Data

S

Available Q4, 1995 DV74AC651, DV74AC652

Octal Transceiver/Register | DV74ACT651, DV74ACT652
with 3-State Outputs

This device is a high speed registered, bus transceiver
circuit with outputs D-flip flops and control circuitry providing
multiplexed transmission from the buses or from the internal
registers. The 'AC/ACT 651 has inverted outputs. The
'AC/ACT 652 has normal outputs.

e Advanced very high speed CMOS

» Outputs source/sink 24 mA 2‘“
« Transmission line driving 50 ohms n

+ ACT has TTL compatible inputs

« Operation from 2 to 6 volts guaranteed
o DC & AC Parameters guaranteed over —40 to +85°C

N Suffix
Plastic DIP
AVG-011 Case

DW Suffix
Plastic SOP
AVG-012 Case

(AQ-—4-¢———_ —“—ABO\ CAB D1 L4 24 [] vec
Al -—2-——— —«-—-%f—}— B1 sap []2 23] caa
N A2 — ———] s 82 8 A []3 221 sBa
DATAL A2 8 16 oo > DATA s [ 211 cBa
PORT A4 —————o ———w—— B4 PORT
1
GBA AN PIN 24 = Vgo a8 1711 83
B — | PIN 12 = GND a5 09 16 B4
1 SAB or SBA = Select either stored of real time data - A6 [] 10 15[ 85
CAB H=Stored, L=Real Time
23 ' 1 14
CBA CAB or CBA = Clock into on Low to High transition A7 E D B6
2 GAB or GBA = Output Enabls sither stored or real eND [ 12 13 B7
232 22 ;;T; :Trru(:ependmg on status of AC651 — Inverting Outputs
) ACT652 ~ Noninverting Outputs
TRUTH TABLE
Inputs Data /O Operation or Function
GAB | GBA | CAB | CBA | SAB | SBA A0-A7 B0-B7
L H HorL | Horl X X Input Input Isolation
L H T T X X Store A and B Data
X H T Horl X X Input Unspecified* | Store A, Hold B
H H 1 T X X Input Qutput Store Ain Both Registers
L X Horl T X X Unspecified* Input Hold A, Store B
L L 7 7 X X Qutput Input Store B in Both Registers
L L X X X L Output Input Real-Time B Data to ABus
L L X Horl X H Stored B Data to A Bus
H H X X L X Input Qutput Real-Time A Data to B Bus
H H Horl X H X Stored A Data to B Bus
H L HorL | Horl H H Output Qutput Stored A Data to B Bus and
Stored B Data to A Bus

H=HIGH Voltage Level L=LOW Voltage Level X=Don't Care  T=LOW-to-HIGH Transition

* The data output functions may be enabled or disabled by various signals at the GBA and GAB 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 appropriate clock inputs.

** Select control=L:Clocks can occur simultaneously
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651, 652

ABSOLUTE MAXIMUM RATINGS
Maximum ratings are those values beyond which damage to the device may occur.

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) ~0.5t0+7.0 v
ViN DC input Voltage (Referenced to GND) -0.5t0Vcc +0.5 A

Vout | DC Output Voltage (Referenced to GND) —0.5t0 Vcc +0.5 \
N DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
lcc DC Vcc or GND Current per Output Pin +50 mA
GUARANTEED OPERATING CONDITIONS over full range
Symbol Parameter Min Typ Max Unit
Vcec | Supply Voltage 'AC 2.0 5.0 6.0 \
'ACT 4.5 5.0 5.5
Vin, VouT) DC input Voltage, Output Voltage, (Ref. to GND) 0 Vce Vv
t, tt | Input Rise and Fall Time (ViNtrom30%te70%VCC) | Vec @ 3.0V 150 ns/V
AC Devices except Schmitt Inputs Vo @ 45V 40 Yy
Vec @55V 25 ns/V
t, tt | Input Rise and Fall Time (VINfrom 0.8102.0V) Vec @45V 10 ns/V
ACT Devices except Schmitt Inputs Vec @ 5.5 V 8.0 ns/V
CiN | Input Capacitance 45 pF
Cep | Power Dissipation Capacitance 45 pF
1. VIN from 30% to 70% Vcc
2.VIN from 0.8t0 2.0V
AC — 651, 652
DC ELECTRICAL CHARACTERISTICS
Symbol Parameter Conditions Vee AC651, AC 652 Unit
V) Ta=+25°C | Ta=-40
to +85°C
Typ | Guaranteed Limits
ViH | Minimum High Level Vour=0.1V 3.0 1.5 2.1 2.1 \
Input Voitage orVec-0.1V 4.5 2.25 3.15 3.15
5.5 2.75 3.85 3.85
ViL Maximum Low Level Vour=0.1V 3.0 1.5 0.9 0.9 \
Input Voltage orVec-0.1V 45 2.25 1.35 1.356
5.5 2.75 1.65 1.65
Von | Minimum High Level lout = -50 pA 3.0 2.99 29 29 \
Output Voltage 4.5 4.49 4.4 44
5.5 5.49 54 5.4
ViN=ViLor ViH
-12mA 3.0 2.56 2.46
loH —24mA 45 3.86 3.76 v
—24 mA 5.5 4.86 4.76
DV74AC651-652, DV74ACT651-652 6-160 1-800-AVG-SEMI




2S9 ‘LS9

VoL | MaximumLow Level louT= 50 pA 3.0 0.002 0.1 0.1 \
Output Voltage 45 0.001 0.1 0.1
55 0.001 0.1 0.1
ViN=ViLor VIH
12mA 3.0 0.36 0.44
loH 24mA 4.5 0.36 0.44 \
24 mA 5.5 0.36 0.44
N Maximum Input Leakage Current ViN=Vce, GND 5.5 +0.1 1.0 pHA
loz | Maximum 3-State Current Voe =VIH 55 +0.6 +6.0 pA
Vin= Ve or GND
Vo =Vccor GND
lcc | Maximum Quiescent Supply Current | Vin= Vcc or GND 55 8.0 80 nHA
AC CHARACTERISTICS (*Voltage Range 3.3V is 3.3 V+0.3 V; Voltage Range 5.0 Vis 5.0V 0.5V)
Symbol Parameter Vee + AC651, AC652 Unit
V) 250 a0 °
(CL =50 pF) Ta=+25"C TA 40°Cto +85°C
Min Max Min Max
tPLH 3.0 4.0 17 3.0 19 ns
Propagation Delay 5.0 25 12 2.0 14
tpr, | CBACTCABto AnorBn 3.0 3.0 145 2.5 16.5
5.0 2.0 10.5 1.5 12
tPLH 3.0 3.0 14 25 16 ns
Propagation Delay 5.0 2.0 9.5 1.5 11
. | AOrBloBnorAn 3.0 2.5 13 2.0 15 ns
5.0 1.5 8.0 1.0 10.5
tPLH 3.0 3.0 14 25 16 ns
Propagation Delay 5.0 25 10 2.0 11.5
L | SBAOrSAB1o AnorBn 3.0 25 135 2.0 155 | ns
5.0 2.0 10 1.5 11.5
tPzH 3.0 25 12 2.0 13.5 ns
Output Enable Time 5.0 1.5 9.0 1.0 10
tpz. | A0 An 3.0 25 12 2.0 14 ns
5.0 1.5 9.0 1.0 10.5
tPHZ 3.0 3.0 13 25 14 ns
Output Disable Time 5.0 2.0 11 1.5 12
tpz | CBAL AN 3.0 2.5 125 2.0 14 ns
5.0 2.0 10.5 1.5 12
ts Setup Time, Data to Clock 5.0 7.0 8.0 ns
th Hold Time,Clock to Data 5.0 25 25 ns
tw Clock Pulse Width 5.0 6.0 7.0 ns
ACT — 651, 652
DC ELECTRICAL CHARACTERISTICS
Symbol Parameter Vece ACT651,652
V) TA = +25°C =4
Conditions * ;roA+85°g Unit
Typ | Guaranteed Limits
ViH | Minimum High Level Voutr=0.1V 45 1.5 2.0 20 \
Input Voltage orVcc—-0.1V 5.5 1.5 2.0 2.0
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Symbol Parameter Vee ACT651,652
Conditions W TA=+25°C ;';A :8;048 Unit
Typ | Guaranteed Limits
ViL | Maximum Low Level Vour=0.1V 45 15 0.8 0.8 \
input Voltage orVcc-0.1V 55 15 0.8 0.8
VoH | Minimum High Level louT=-50 uA 4.5 4.49 44 4.4 A
Output Voltage 5.5 5.49 54 54
VIN= ViLor VIH
loH —24mA 4.5 3.86 3.76
—24 mA 55 4.86 476 \'
VoL | Maximum Low Level lout= 50 pA 4.5 0.001 0.1 0.1 \'
Output Voltage 5.5 0.001 0.1 0.1
ViN=ViLor ViH
loL 24mA 45 0.36 0.44
24 mA 55 0.36 0.44 A
N Maximum Input Leakage Current Vin=Vee, GND 5.5 0.1 1.0 A
Alcer | Additional Max Icc/Input ViIN=Vec-2.1V 55 0.6 1.5 mA
loz | Maximum 3-State Current Voe = VIH 5.5 0.6 6.0 pA
Vin= Ve or GND
Vo= Vce or GND
lcc | Maximum Quiescent Supply Current | Vin = Vcc or GND 5.5 8.0 80 HA
AC CHARACTERISTICS
Symbol Parameter Vee * ACT651, 652
(CL= 50 pF) W Ta=+25°C Ta :,549;(: ! Unit
Min Max Min Max
trLH | Propagation Delay, CBA or CAB to An or Bn 5.0 4.0 14.5 3.5 16.5 ns
tPHL 5.0 35 14.5 3.0 16.5 ns
teLH | Propagation Delay, Aor B to Bnor An 5.0 25 115 2.0 13 ns
tPHL 5.0 25 11.5 2.0 133 ns
trn | Propagation Delay, SBA or SAB to A, or Bp 5.0 25 12 2.0 13.5 ns
tPHL 5.0 3.0 12 25 13.5 ns
trzH | Qutput Enable Time, GBA to A 5.0 2.0 11.5 1.5 13 ns
tpzL 5.0 25 15 2.0 13 ns
tpHz | Output Disable Time, GBAto An 5.0 3.0 13 25 14 ns
trLz 5.0 25 12.5 2.0 14 ns
tpzn | Output Enable Time, GAB to By, 5.0 25 12 2.0 135 ns
tpzL 5.0 25 12 2.0 13.5 ns
trHz | Output Disable Time, GAB to Bn 5.0 3.5 13.5 3.0 145 ns
trLz 5.0 3.0 135 2.5 15 ns
ts Setup Time, HIGH or LOW 5.0 7.0 8.0 ns
An or Bn to CBA or CAB
th Hold Time, HIGH or LOW 5.0 25 25 ns
An or Bn to CPBA or CPAB
tw CAB, CBA Pulse Width, HIGH or LOW 5.0 6.0 7.0 ns
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SWITCHING WAVEFORMS

Clock

20%

Qorq 10%

Input and output threshold voltage:
V1 =50% Vcc for AC; 1.5V for ACT
VH = Vcc for AC, 3V for ACT
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DV74AC651-652, DV74ACT651-652

Real-Time Transfer Bus B to Bus A Real-Time Transfer Bus A to Bus B
Pin # 21 3 1 23 2 22 Pin # 21 3 1 23 2 22
Function GBA | GAB | CAB | CBA | SAB | SBA Function GBA | GAB | CAB | CBA | SAB | SBA
Logic State L L X X X L Logic State H H X X L X
‘-' \
\ N A
\ ] I
| |
/ ! |
' Bus (| rup-f ruip- BUS » e
/' A FLOPS | | 'FLoPs B BUS FLIP— FLIP— BUS
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! \ \ \
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Storage From Transfer Stored Data
A, B, or A and B To A or B
Storage From A, B or GAB Transfer Stored Data to A or B
Pin # 21 3 1 23 2 22 Pin # 21 3 1 23 2 22
Function GBA | GAB | CAB | CBA | SAB | SBA Function GBA | GAB | CAB | CBA | SAB | SBA
Logic State | H L T T X X Logic State L H X X H H
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