Am29C833A/Am29C853A

High-Performance CMOS Parity Bus Transceivers

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B High-speed CMOS bidirectior:al bus
transcelvers
— T-R delay = 5 ns typical
— R-Parity delay = 8 ns typical
Error flag with open-drain output
Generates odd parity for ail-zero protection
Low standby power
200 mV typical input hysteresis on input data
ports
M Very high output drive

— loL = 48 mA Commercial, 32 & Military

W Proprietary edge-rate controlled outputs
dramatically reduce ground bounce,
overshoots and undershoots

M Power up/down disable circuit provides for
glitch-free power supply sequencing

N Minimal speed degradation with multiple
outputs switching

B Can be powered off while in 3-state, ideal for
card edge Interface applications

m JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C833A and Am29 8L3A are high-
performance CMOS parity bus trer:sceivers designed
for two-way communications. Eact device can be used
as an 8-bit transceiver, as well as a % utt parity checker/
generator. in the transmit mode, ¢t is read at the R
port and output at the T port with & > #rily bit. In the re-
ceive mode, data and parity are read af the T port, and
the data is output at the R port alo () with the ERR flag
showing the results of the parity te::t E:ach of these de-
vices is produced with AMD's excluzive CS11SACMOS
process, and features a typical propagation delay of
5ns, as well as an output current cirr.¢: of 48 mA.

Inthe Am29C833A, the error flag iz © ncked and stored
in a register which is read at the open «rrain ERR output,
the CLR input is used to clear the zrrar flag register. In
the Am29C853A, a latch replaces 1 register, and the
EN and CLR controls are used to p.ii:: store, sample or
clear the error flag output. When t 1y output enables
are disabled inthe Am29C833A ari: Am29CB53A, par-
ity logic defaults to the transmit mo {2 so that the ERR
pin reflects the parity of the R port

The output enables, OER and OET, vz used to force the
port outputs to the high-impedanc: slate so that other
devices can drive bus lines directly {n addition, the user

can force a parity error by enabling both OER and OET
simultaneously. This transmission of inverted parity
gives the designer more system diagnostic capability.

The Am29C833A and Am29C853A incorporate AMD's
proprietary edge-controlled outputs in order to minimize
simultaneous switching noise (ground bounce), over-
shoots and undershoots. By controliing the output tran-
sient currents, ground bounce and output ringing have
been greatly reduced. A modified AMD output provides
a stable, usable voltage level in less time than a non-
controiled output.

Additionally, speed degradation due to increasing num-
ber of outputs switching is reduced. Together, these
benefits of edge-rate control result in significant in-
crease in system performance despite a minor increase
in device propagation delay.”

A unigue I/O circuit provides for high-impedance out-
puts during power-off and power-up/down sequencing,
thus providing glitch-free operation for card-edge and
other active bus applications.

The Am29C833A and Am29C853A are available in the
standard package options: DIPs, PLCCs, and SOICs.

* For more details refer to a Minimizatic 11 - Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).
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LOGIC SYMBOLS
Am29C833A
OET > < ‘ {3 Parity
Parity
OER [> 9
CLK > e I > ERR
oA C _ | 11229-001A
Am29C853A
R RE———— K37
OET &> g
OER > - Parity B Pariy
BN > — T _
T > d > ERR
11229-002A
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BLOCK DIAGRAMS
Am29C833A
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CONNECTION DIAGRAMS (Top View)
Am29C833A
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*Also available in 24-Pin Small O Jline package; pinout identical to DIPs.
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FUNCTION TABLES
Am29C833A (Register Option)
Inputs Outputs
Sum of Sum of
H’s H's
OET|OER| CLR | CLK | R | of Ri | Ti | (Ti+Parity) | Ri | Ti | Parity|ERR|Function
L H X X H ODD | NA NA NA| H L NA |Transmit mode:
L H X X H | EVEN | NA NA NA|[H H NA |[transmits data from
L H X X L ODD | NA NA NA| L L NA |R portto T port,
L H X X L | EVEN | NA NA NA| L H NA |generating parity.
“ Receive path is
‘ | disabled.
H| L | H T [NA: NA | H . ODD H [NA | NA | H [Receive mode:
H L H T NA NA H EVEN H |NA NA L [transmits data from
H L H T NA NA L oDD L INA| NA | H |Tponto R porn with
H L H T NA NA L EVEN L INA| NA L [parity test resulting in
error flag. Transmit
} path is disabled.
X X L X X X X X X [ X X H |Clear error flag
register.
H H H X X X X X Z |2 z *  [Bothtransmitting and
H H L X X X X X Z |2 z H [receiving paths are
H H H T L opn | X X Z |z z H |disabled. Parity logic
H H H T b | EVEN | X X y AN IV Z L |defaults to transmit
mode.
L L X X F ODD | NA | NA NA| H H | NA |Forced-error
L L X X F EVEN | NA | NA NA| H L NA |checking.
L | | x X | L] ooo [NAl  NA NA[L | H |NA
L L X X L EVEN | NA | NA NA| L L NA
H = HIGH Z - -igh Impedanc: ODD = Odd Number
L = LOW N# = “ot Applicable EVEN= Even Number
T = LOW-to0-HIGH Transition = Slore the State of the Last i=0122345,867
X = Don't Care or Irrelevant leceiva Cycle
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Am29C853A (Latch Option)

Inputs Outputs
3 Sum of Sum of
__ H’'s H's
OET | OER | CLR EN Ri | of Ri Ti | (Ti+ Parity) { Ri | Ti | Parity|[ERR|Function

L H X X H OoDD | NA NA NA | H L NA | Transmit mode:

L H X X | EVEN | NA NA NA | H H NA |transmits data from

L H X X L QDD |NA NA NA| L L NA |R portto T port,

L H X X ! EVEN | NA NA NA| L H NA |generating parity.
Receive path is
disabled.

H L L L "NA[ NA | H oDD H [NA| NA | H [Receive mode:

H L L L MNA NA H EVEN H [NA [ NA L [transmits data from

H L L L MNA NA L oDD L [NA| NA | H |Tportto R port with

H L L L MA NA L EVEN L |NA NA L |parity test resulting in
error flag. Transmit
path is disabled.

H L H L MNA NA H ODD H |NA NA H |Receive mode:

H L H L MNA NA H EVEN H |NA NA L Jtransmits data from

H L H L MNA NA L OoDD L INAT NA | H |Tportto R pot,

H L H L MNA NA L EVEN L [NA{ NA L |passes parity test
resulting in error flag.
Transmit path is
disabled.

H L H H NA NA X X X INA | NA * | Store the state of

L error flag laich.

X X L H < X X X X |NA NA H |Clear error flag latch.

H H H H | x X X X Z |z Z | * [Bothtransmitting and

H H L H X X X X VAN W4 Z H [receiving paths are

H H X L L obD | X X Z|Z ¥4 H |disabled. Parity logic

H H X L | EVEN | X X VAN V4 z L [defaults to transmit
mode.

L L X X i ODD [ NA NA NA|H H NA |Forced-error

L L X X H | EVEN | NA NA NA | H L NA |checking.

L L X X ODD | NA NA NA| L H NA

L L X X EVEN | NA NA NA| L L NA

H = HIGH = Hign Impedance ODD = Odd Number

L = LOW t..- Not Applicable EVEN= Even Number

T = LOW-to-HIGH Transition - Store the State of the Last i =20/1,2234,567
X = Don't Care or Irrelevant Receive Cycle
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TRUTH TABLES
Error Flag Output
Am29C833A
T Internal Outputs
Inputs . ___to Device Pre-state Output
CLR CLK * Point “P” ERRn-1 ERR Function
H T L H H H
H T 1 X L L Sample (1's Capture)
H T 1 L X L
L X ] X X H Clear
Note:
OFET is HIGH and OER is LOW.
Error Flag Output
Am29C853A
i Internal Outputs
Inputs | __toDevice Pre-state Output
EN CLR Point “P” ERRn-1 ERR Function
L L L X L Pass
L L H X H
L H L X L
L TR X L N Sample (1's Capture)
L H j H H H
H L X X H Clear
H H X L L Store
H H X H H
Note:

OET is HIGH and OER is LOW.
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ORDERING INFORMATION
Standard Products

AMD standard products are avail:ble i several packages and operating ranges. The order number {Valid Combination) is
formed by a combination of: a. Device Number

b. Speed Option (if applicable)

¢. Package Type

d. Temperature RanFe

e. Optional Processing

AM29C833A
AM29CBS53A P C

-I_— e. OPTIONAL PROCESSING

Blank = Standard processing

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
P = 24-Pin (300-mil) Plastic DIP (PD3024)
S = 24-Pin Plastic Small Qutline Package
(SO 024)
J = 28-Pin Plastic Leaded Chip Carrier
(PL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
An29C833A
CMOS Parity Bus Transceiver — Register Option
An29C853A
CMOS Parity Bus Transceiver — Latch Option

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM29C833A supported in volume for this device. Consult the lo-

PC. SC, JC cal AMD sales office to confirm availability of specific

AM29C853A valid combinations or to check on newly released

combinations, and to obtain additional data on
AMD’s standard military grade products.
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Del:nse applications are available in several ackages and operating ranges. APL (Approved
Products List) products are fully corr piiant with MIL-STD-883C requirements. The order number (Valid Combination) is lormed

by a combination of: Device Number

Speed Option (if applicable)
Device Class

Package Type

Lead Finis

*aoom

AM28C833A
AM29C853A /B L A

‘L— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

- b. SPEED OPTION
Not Applicable

a. DL /ICE NUMBER/DESCRIPTION
Ar29C833A
CHOS Parity Bus Transceiver — Register Option
Ar29CB53A
CIOE Parity Bus Transceiver — Latch Option

Valid Combinaticris Valid Combinations

Valid Combinations list configurations planned
AM29C833A ain 10 be supported in volume for this device. Con-
AM29C853A ) o sult the local AMD sales office to confirm avail-

ability of specific valid combinations, or 1o check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10,11.
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PIN DESCRIPTION
Am29C833A/Am29C853A

OER

Output Enable Receive (Input. Active LOW)

When LOW in conjunction with DET HIGH, the devices
are in the Receive mode (Ri are outputs, Ti and Parity
are inputs).

OET

Qutput Enable Transmit (Input, Active LOW)
When LOW in conjunction with (ZETt HIGH, the devices

are inthe Transmit mode (Riare 1yu.'s, T and Parity are
outputs).

Ri
Receive Port (Input/Output, Trree-State)

Ri are the 8-bit data outputs in t =2 Transmit mode, and
the inputs in the Receive mode

Ti
Transmit Port (Input/Output, “"hree-State)
T, are the 8-bit data outputs in t:::2 Transmit mode, and

the inputs in the Receive mode

Parity
Parity Fiag (Input/Qutput, Thrze-State)

In the Transmit mode, the Parity signal is an active out-
put used to generate odd parity. In the Receive mode,
the T, and Parity inputs are conibined and checked for
odd parity. When both output 1ables are HIGH, the
Parity Flag is in the high imped:nce state. When both
output enables are LOW, the Farty bit forces a parity
error

Am29C833A Only

ERR

Error Flag (Output, Open Drain)

Inthe Receive mode, the parity of the Tibits is calculated
and compared to the Parity input. ERR goes LOW when
the comparison indicates a parity error. ERR stays LOW
until the register is cleared.

CLR

Clear (Input, Active LOW)

When CLRgoes LOW, the Error Flag Register is cleared
(ERR goes HIGH).

CLK

Clock (Input, Positive Edge-Triggered)

This pin is the clock input for the Error Flag register.

Am29C853A Only

ERR

Error Flag (Output, Open Drain)

Inthe Receive mode, the parity of the Tibits is calculated
and compared to the Parity input. ERR goes LOW when
the comparisonindicates a parity error. ERR stays LOW
until the latch is cleared.

CLR

Clear (Input, Active LOW)

When CLR goes LOW, the Error Flag latch is cleared
(ERR goes HIGH).

EN

Latch Enable (Input, Active LOW)

This pin is the latch enable for the Error Flag latch.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65 to +150°C
Supply Voltage to Ground
Potential Continuous -05Vio+7.0V
DC Output Voltage -05Vio+60V
DC Input Voltage -05V1o+6.0V
DC Output Diode Current;
Into Output +50 mA
Qut of Output -50 mA
DC Input Diode Current:
Into input +20 mA
Out of input -20 mA
DC Output Current per Pin:
Into Output +100 mA
Out of Output -100 mA

Total DC Ground Current
(n x loL + m x lcct) MA (Note -,

Total DC Vcc Current
(n x lon + m x lcct) MA (Note 1:

Note:
1. n = number of outputs, m = numter ¢t inputs.

Stresses above those listed under + bsclute Maximum Rat-
ings may cause parmanent device fai.ure. Functionality at or
above these limits is not implied. Exgcsure to absolute maxi-
mum ratings for extended periods ma . iftect device reliability.

OPERATING RANGES

Commerclal (C) Devices
Ambient Temperature (Ta)
Supply Voltage (Vce)

Military (M) Devices
Ambient Temperature (Ta) -55 1o +125°C
Supply Voltage (Vec) +45t0+55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

0 to +70°C
+45t0+55V

Am29C833A/AmM29C853A
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DC CHARACTERISTICS over operating range uniess otherwise specified
(for APL Products, Group A, Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter
Symbol |Parameter Description Test Conditions Min.| Max.| Unit
VoH Output HIGH Voltage Vec=45V, [lon=-15mA 2.4 \
Vin= ViHor ViL
VoL Output LOW Voltzige: Vec=45V, |MIL oL =32 mA 0.5 \'
Vin= ViHor Vi [COM'L loL = 48 mA 0.5 \'
ViH input HIGH Voltag)« IGua{aLme.edI AM29C853A
nput Logica
mg’; ¥)ollage Am2OCa3aA All Inputs 2 \
ViL input LOW Voltag; Guaranteed Input Logical LOW 0.8 \
i Voltage for All Inputs (Note 1)
Vi Input Clamp Voltag« Vec =45V, IIN=~18 mA -1.2| V
I Input LOW Currer Vee = 5.5V, Input Only Vin=0.0V -5 pA
I Input HIGH Curre Vec =55V, InputOnly  |[Vin=55V 5 | uA
lozH Output Off-State (. .1+enit Vee = 5.5V, 1/0 Port Vour =55V 10 | pA
lozL (High Impedance, Vec =55V, VO Pont Vout=0.0V -10]| uA
Isc Output Short-Circ A Carrent |Vec =55 V, Vo =0V (Note 2) -60 mA
o Vin = Ve or [MIL 15
Ieca v , Lenp COM'L 12| ™
Static Supply Cur-: Oiﬁpztss%pen R, T., Parity 5]
feet Vin=3.4V |CLR, CLK, (Note 4) 30| i
o OET, OER
lceot Dynamic Supply C irent Vee = 5.5V (Note 3) Outputs Open 275 | A/
Outputs Loaded 400 r\/IBHltZ /
Notes:
1. Input thresholds are tested in ¢:.~ity nation with other DC parameters or by correlation.
2. Not more than one output shot' - 1t a time, duration should not exceed 100 milliseconds.
3. Measured at a frequency < 10 111~ with 50% duty cycle.
4. For Am29CB853A, replace CLK v * I*N.
t Not included in Group A tests.
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SWITCHING CHARACTERISTICS for light capactive loading over operating ranges
unless otherwise specified (for APL Products, Group A, Subgroups 9, 10, 11 are tested
unless otherwise noted)

""" Commercial | Military
Symbol | Parameter Descripticsi Test Conditlons* | Min. | Max. | Min. | Max. | Unit
tPLH Propagation Delay to ¢ t3 T, 2 10.5 2 12 ns
tPHL Tito Ri (Note 3) 2 105 2 12 ns
tPLH ) ) 4 13 4 145 | ns
Propagation Delay Rito P arity
tPHL o 4 13 4 145 | ns
tzn Output Enable Time CET: OETtoR;, T, 2 | 105 2 12 | ns
tz and Parity o 2 | 105 2 12 ns
tHz Output Disable Time i17 OET to R;, Ti 15 | 105 | 15| 12 ns
tz and Parity o 15 | 105 1.5 12 ns
ts Ti, Parity to CLK SetL» Time (Note 1) 8 10 ns
- o CL=50pF
i i Am29C833A
tH Ti, Parity to CLK L Am Ri =500 Q 0 2 ns
Hold Time (Note 1) | 4m23C853A R>=5000 1 3 ns
taec | Clear (CLR—7)to C K Setup Time 2 4 ns
{Note 2) )
tPwH HIGH 6 g ns
Clock Pulse Width (Nct 1)
tPwi o LOW 6 9 ns
tpwL Clear Pulse Width LOW 6 9 ns
tPHL Propagation Delay Clg__to ERR (Note 1) 2 10 2 14 ns
teLy Propagation Delay T.F ! 8 18 8 [ 21 | ns
tPLH Propagation Delay T, i*¢ity to ERR 6 18 6 21 ns
tPHL (PASS Mode Only) Ar123C853A 6 19 6 21 ns
tPLH . — 2 13 2 15 ns
Propagation Delay Ot t* ¢ Parity
tPHL o 2 13 2 15 ns
“See Test Circuit and Waveforms liste | - Chapter 2.
Notes:

1. For Am29CB853A, replace CLK wit v
2. Applies only to Am29C833A.

3. For more details refer to a Minimi: + « i af Ground Bounce Through Output Edge-Rate Cantrol Application Note
(See Chapter 3).
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SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified (Note 4)

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min. | Max. | Unit
tPLH Propagation Delay 12 Rito T, 2 14 2 155 | ns
{PHL Tito Ri (Note 3) 2 15 2 16.5 | ns
tPLH P ation Deliy [t to Parit 4 18 4 1193 | ns
ropagati iy [ to Pard
P Pag ' Y Cu = 300 pF 4 | 18] 4 |195]ns
P —— — R+ =500Q
tzH Output Enable T me OER, OETto Ri, Ti Rz = 500 Q 2 14 2 155 | ns
tzL and Parity o 2 18.5 2 200 | ns
tPLH L — . 2 18 2 20 ns
Propagation Dela: OER o Parity
tPHL ) 2 17 2 19 ns
tHz Output Disable T:me OER. OET to R, Ti CL=5pF 1.5 7 15| 85 | ns
. Ry =500 Q e
ez and Parity Rz = 500 O 1.5 7 15 85 ns

*See Test Circuit and Waveform- I:sted in Chapter 2.
Notes:

1.
2.
3.

For Am29C853A, replace CL}. wwith EN.
Applies only to Am29C833A.

For more details refer to a Mir :m-zation of Grourd Bounce Through Output Edge-Rate Control Application Note
{See Chapter 3).

These parameters are guara v« by characterii-ation but not production tested.
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