FAST CMOS PARITY

IDT BUS TRANSCEIVER
®

IDT74FCT833A/B

FEATURES:

+ Equivalent to AMD's Am29833 bipolar registers in pinout/
function, speed, and output drive over full temperature and
voltage supply extremes

+ High-speed bidirectional bus transceiver for processor-
organized devices

+ IDT74FCT833A equivalent to Am29833 speed and output drive

+ IDT74FCT833B 30% faster than Am29833

+ Buffered direction and 3-state controls

* Error flag with open-drain output

o loL=48mA

« TTL input and output level compatible

* CMOS output level compatible

+ Substantially lower input current levels than AMD's bilopar
Am29800 series (5pA max.)

+ Available in SOIC package

DESCRIPTION:

TheIDT74FCT833s are high-performance bus transceivers designed
fortwo-way communications. They each contain an 8-bitdata path fromthe
R (port) tothe T (port), an 8-bit data path from the T (port) to the R (port),
and a 9-bit parity checker/generator. The error flag can be clocked and
stored in aregister and read at the ERR output. The clear (CLR) inputis
used to clear the error flag register.

The outputenables OErand OEr are usedto force the port outputs to the
high-impedance state so that the device can drive bus lines directly. In
addition, OErand OET can be used to force a parity error by enabling both
lines simultaneously. Thistransmission of inverted parity gives the designer
more systemdiagnostic capability. The devices are specified at 48mA output
sink current over the commercial temperature range.
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PIN CONFIGURATION
OErR [ |1 ~ 24
Ro[ |2 23
Ri[ |3 22
Rz [ |4 21
R3[ |5 20
Ra[ |6 19
Rs [ |7 18
Re [ |8 17
R7[ |9 16
ERR [ |10 15
CLR [ |11 14
GND [ |12 13

SOIC

TOP VIEW

COMMERCIAL TEMPERATURERANGE

ABSOLUTE MAXIMUM RATINGS®)

Symbol Description Max Unit
VTERM®@ | Terminal Voltage with Respect to GND 0510 +7 \
VTERM® | Terminal Voltage with Respect to GND -0.5to0 Ve v
TA Operating Temperature 0to+70 °C
TBIAS Temperature under BIAS -5510 +125 °C
TsTG Storage Temperature -55to +125 °C
PT Power Dissipation 05 w
lout DC Output Current 120 mA
NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage may exceed
Vee by +0.5V unless otherwise noted.

2. Input and Vcc terminals only.

3. Output and /O terminals only.

CAPACITANCE (Ta=+25°C, F=1.0MHz)

Symbol Parameter® Conditions | Typ. | Max. | Unit

CIN Input Capacitance VIN =0V 6 10 pF

Cout Output Capacitance Vout = 0V 8 12 pF
NOTE:

1. This parameter is measured at characterization but not tested.

ERROR FLAG OUTPUT FUNCTION PINDESCRIPTION
TABLE®? Pin Name 110 Description
Internal Output OER | | RECEIVE enable input.
___Inputs ToDevice | Pre-State | Output Ri 10 | 8-bitRECEIVE datainputioutput.
LR CLK Point P~ ERRn-1 ERR Function ERR O | Outputfromfaultregisters. Register detection of odd
H T H H H Sample parity fault onrising clock edge (CLK). Aregistered
H 0 X L L s ERR outputremains LOW until cleared. Open drain
H 0 L X L Capture) output, requires pull up resistor.
L X X X H Clear CIR | Clearsthe faultregister output.
NOTES: o T I/0 | 8-bit TRANSMIT datainput/output.
;: HEl l:sl(‘:':;” and OEg is LOW. PARITY 0 | 1-bitPARITY output.
L =LOW OET | TRANSMIT enable input.
T = LOW-to-HIGH transition of clock CLK I | Externalclock pulseinputforfaultregister flag.

X = Don't Care
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FASTCMOSPARITY BUSTRANSCEIVER COMMERCIAL TEMPERATURERANGE
FUNCTION TABLE®
Inputs Outputs
Ti Incl Parity
OEr | OEr | CLR | CLK RI (Z or H's) (Z of H's) Ri | T | Parity | ERR® | Function
L H H 7 H (Odd) NA NA H L H Transmitdata from R Port
L H H 0 H (Even) NA NA | H H L to T Port with parity;
L H H 0 L (Odd) NA NA L L H receiving pathis disabled.
L H H 0 L (Even) NA NA | L H L
H L H 0 NA H (Odd) H NA NA H Receive datafrom T Port
H L H 0 NA H (Even) H NA NA L to R Port with parity test
H L H 0 NA L (Odd) L | NA NA H resultinginflag:
H L H 0 NA L (Even) L NA NA L transmitting path is disabled.
X X L X X X NA | NA NA H Clearthe state of error flag
register.
H H H HorlL X X z z z * Both transmitting and
H H L X X X z z z H receiving paths are disabled.
H H H 0 H or L (Odd) X Z Z Z H Parity logic defaults to
H H H 0 H or L (Even) X Z Z Z L transmitmode.
L L H 0 H (Odd) NA NA | H H L Forced-error checking.
L L H 0 H (Even) NA NA | H L H
L L H 0 L (Odd) NA NA | L H L
L L H 0 L (Even) NA NA | L L H
NOTES:
1.H =HIGH

Z = High-Impedance
Odd = Odd number of logic one’s
L =LOW
NA = Not Applicable
Even= Even number of logic one’s
T = LOW-to-HIGH transition of clock
X =Don't Care
| =0,1,23,456,7
* = No change to stored Error State
2. Output state assumes HIGH output pre-state.
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DCELECTRICALCHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: Vic =0.2V; VHc = Vee - 0.2V
Commercial: TA=0°Cto +70°C, Vcc =5.0V £5%

Symbol Parameter Test Conditions® Min. Typ.@ Max. Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2 — — v
ViL Input LOW Level Guaranteed Logic LOW Level — — 08 v
IIH Input HIGH Current Vcce = Max. Vi=Vce — — 5 HA
(Except /0 Pins) Vi= 2.7V — — 54
IiL InputLOW Current Vi= 0.5V — — )
(Except I/0 Pins) Vi= GND — — -5
IIH Input HIGH Current Vcce = Max. Vi=Vcc — — 15 HA
(/O Pins Only) Vi= 2.7V — — 15
IiL InputLOW Current Vi= 0.5V — — -15%
(I/O Pins Only) Vi= GND — — -15
VIK Clamp Diode Voltage Vee = Min., IN = -18mA — -0.7 -12 V
los Short Circuit Current vee = Max.®), Vo = GND —60 -120 — mA
VoH Output HIGH Voltage Vce = 3V, VIN = VLC or VHC, [oH = -32pA VHC \Vce — vV
(Except ERR) Vee = Min. IoH =-300pA \HC \Vice —
VIN = VIH or ViL loH =-24mA 24 43 —
VoL OutputLOW Voltage Vcee = 3V, VIN = VLC or VH, loL = 300pA — GND Vi %
Vee = Min. Except loL = 300pA — GND vic?
VIN = VIH ERR loL = 48mA — 03 05
or ViL ERR loL = 48mA - 0.3 05
NOTES:

1. For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second.

4. This parameter is guaranteed but not ttested.
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POWER SUPPLY CHARACTERISTICS
Vic=0.2V; VHc=Vce-0.2V

Symbol Parameter Test Conditions(%) Min. Typ.@ Max. Unit

Icc Quiescent Power Supply Current Vce = Max.; VIN > VHC, VIN < VLC — 0.2 15 mA

Alcc Quiescent Power Supply Current Vee = Max. — 05 2 mA
TTL Inputs HIGH Vin=3.4v0

lccp Dynamic Power Supply Current™® Vee = Max. VIN > VHC — 0.15 0.25 mA/
Outputs Open VIN <VLC MHz
OET = OER = GND
OnelnputToggling
50% Duty Cycle

Ic Total PowerSuppIyCurrent(G) Vee = Max. VIN > VHC — 14 34 mA
Outputs Open VIN <VLC
fcp=10MHz (FCT)

50% Duty Cycle
OET = GND VIN = 3.4V - 19 54
OER = Vce VIN = GND
fi= 2.5MHz

OneBitToggling

Vce = Max. VIN > VHC — 4 7.8%
Outputs Open VIN <VLC
fcp= 10MHz (FCT)
50% Duty Cycle
OET = GND VIN = 3.4V — 6.2 168"
fi= 2.5MHz VIN = GND
OFER = Vce
EightBits Toggling

NOTES:
. For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Per TTL driven input (ViIN = 3.4V). All other inputs at Vcc or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
. Values for these conditions are examples of Alcc formula. These limits are guaranteed but not tested.
. Ic = IQUIESCENT + lINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + Iccp (fcp/2 + fiNi)
Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
Icco = Dynamic Current caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for register devices (zero for non-register devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.

OB WN
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT74FCT833A IDT74FCT833B

Symbol Parameter Conditions® Min.@ Max. Min.@ Max. Unit

tPLH Propagation Delay CL = 50pF — 10 — 7 ns

tPHL RitoTi, Tito RI CL=300pF® — 175 — 145

tPLH Propagation Delay CL = 50pF — 15 — 105 ns

tPHL Rito PARITY CL=300pF® — 25 — 18

tPzH OutputEnable Time CL = 50pF — 12 — 85 ns

tPzL OER, OETto RI, Tl Cr=300pF®) — 195 — 16

tPHZ OutputDisable Time CL= 5pF(3) — 10.7 — 72 ns

tPLz OER, OETto Ry, Ti CL = 50pF — © — 85

tsu Ti, PARITY to CLK CL = 50pF 12 — 85 — ns
Set-upTime

H Ti, PARITY to CLK 0 — 0 — ns
Hold Time

tREM Clear Recovery Time 15 — 105 — ns
CLR to CLK

w Clock Pulse Width 7 — 55 — ns
HIGH or LOW

w ClearPulse Width 7 — 55 — ns
LOW

tPHL Propagation Delay — 12 — 85 ns
CLK to ERR

tPLH Propagation Delay — 16 — 15 ns
CLRt0 ERR

tPLH Propagation Delay CL = 50pF — 15 — 105 ns

tPHL OERto PARITY CL=300pF® — 25 — 18

NOTES:

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. These parameters are guaranteed but not tested.
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TEST CIRCUITS AND WAVEFORMS

Vcc o—e 7.0V
T 500Q
VIN
Pulse
Generator D.UT
500Q
RT l
Octal link
Test Circuits for All Outputs
XXX i
INPUT — 1av
Sy~ ==t ov
TIMING >/ - 3V
INPUT N _ 1.5V
ASYNCHRONOUS CONTROL tREM ov
PRESET - 3V
CLEAR — 1.5V
ETC. ov
SYNCHRONOUS CONTROL . av
PRESET ! N _
Reetr XXF T T XXX = 2
CLOCK ENABLE H
ETC. '
Octal link
Set-Up, Hold, and Release Times
SAME PHASE / v
INPUT TRANSITION _/ é\fv
tPLH [ tPHL
T—— VOH
OUTPUT 7 N — 1.5V
tPLH |et—»{ tPHL Vot
\ 3V
OPPOSITE PHASE —— 15V
INPUT TRANSITION \ OV

Octal link

Propagation Delay

COMMERCIAL TEMPERATURERANGE

SWITCHPOSITION
Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Tests Open

DEFINITIONS:
CL = Load capacitance; includes jig and probe capacitance.
Rt = Termination resistance: should be equal to Zout of the Pulse Generator.

LOW-HIGH-LOW

PULSE 1.5V
—y tW o
HIGH-LOW-HIGH 1.5V
PULSE
Octal link
Pulse Width
ENABLE DISABLE
S 3v
CONTROL /— ———— 15V
INPUT )j oV
tPzL - - tPLZ |-
OUTPUT — = — N[ 3.5V 3.5V
NORMALLY SWITCH: 4 gy /L
Low CLOSED (0 0.3V voL
tPzZH |- " tPHZ |- L A
OUTPUT /) jovsv VoH
SWITCH / -
NORMALLY  Joc 1.5V (
HIGH _/_
ov oV
Octal link

Enable and Disable Times

NOTES:
1. Diagram shown for input Control Enable-LOW and input Control Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0MHz; Zo < 50Q; tF < 2.5ns; tR < 2.5ns.




IDT74FCT833A/B
FASTCMOSPARITY BUSTRANSCEIVER COMMERCIAL TEMPERATURERANGE

ORDERING INFORMATION

IDT XX FCT XXXX X
Temp. Range Device Type Package

SO Small Outline IC

833A Parity Bus Transceiver

833B
74 0°C to +70°C
CORPORATE HEADQUARTERS for SALES: for Tech Support:
I DT 2975 Stender Way 800-345-7015 or 408-727-6116 logichelp@idt.com
® Santa Clara, CA 95054 fax: 408-492-8674 (408) 654-6459

www.idt.com



