SN74ABT7815
64 X 36 X 2 CLOCKED FIRST-IN, FIRST-OUT MEMORY
WITH BUS MATCHING AND BYTE SWAPPING

SCBS126—JUNE 1992

Free-Running CLKA and CLKB May Be * EFA, FFA, AEA, and AFA Flags
Asynchronous or Coincldent Synchronized by CLKA

* Two Independent 64 x 36 Clocked FIFOs * EFB, FFB, AEB, and AFB Flags
Buffering Data In Opposite Directions Synchronized by CLKB

¢ Malibox Bypass Register for Each FIFO ® Passlive Parity Checking on Each Port

¢ Dynamic Port B Bus Sizing of 36 Bits (Long ¢ Parity Generation Can Be Selected for Each
Word), 18 Bits (Word), and 9 Blts (Byte) Port

¢ Selection of Big- or Little-Endian Format for * Low-Power Advanced BICMOS Technology
Word and Byte Bus Sizes * Supports Clock Frequencies up to 67 MHz

¢ Three Modes of Byte Order Swapping on * Fast Access Times of 10 ns
Port B * Avallable in 132-Pin Quad Flatpack (PQ) or

¢ Almost Full and Aimost Empty Flags Space-Saving 120-Pin Shrink Quad

¢ Microprocessor Interface Control Logic Flatpack (PCB)

description

The SN74ABT7815 is a high-speed, low-power BICMOS bidirectional clocked FIFO memory. It supports clock
frequencies upto 67 MHz and has read access times as fast as 10 ns. Two independent 64 x 36 dual-port SRAM
FIFOs on board the chip buffer data in opposite directions. Each FIFO has flags to indicate empty and full
conditions and two programmabile flags (almost full and almost empty) to indicate when a selected number of
words is stored in memory. FIFO data on port B may be input and output in 36-bit, 18-bit, and 9-bit formats with
a choice of big- or little-endian configurations. Three modes of byte order swapping are possible with any bus
size selection. Communication between each port may bypass the FIFOs via two 36-bit mailbox registers. Each
mailbox register has a flag to signal when new mail has been stored. Parity is checked passively on each port
and may be ignored if not desired. Parity generation can be selected for data read from each port.

The SN74ABT7815 is a clocked FIFO, which means each port employs a synchronous interface. All data
transfers through a port are gated to the low-to-high transition of a continuous (free-running) port clock by enable
signals. The continuous clocks for each port are independent of one another and can be asynchronous or
coincident. The enables for each port are arranged to provide a simple bidirectional interface between
microprocessors and/or buses controlled by a synchronous interface.

The full fiag and almost full flag of a FIFO are two-stage synchronized to the port clock that writes data to its
amray. The empty flag and almost empty flag of a FIFO are two-stage synchronized to the port clock that reads

data from its array.
I
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Terminal Functions

PINNAME | 1/O DESCRIPTION
A0-A35 /O | Port A data. 36-bit bidirectional data port for side A.
AER o FIFO2 aimost empty flag. AEA is synchronous to CLKA and is low when the number of 36-bit long words in FIFO2 isjess
than or equal to the selected offset value.
AEH o FIFO1 almost empty flag. AEB is synchronous to CLKB and is low when the number of 36-bit long words in FIFO1 is less
than or equal to the selected offset value.
AFA o FIFO1 elmost full flag. AFA is synchronous to CLKA and is low when the number of 36-bit empty locations in FIFO1 is
less than or equal to the selected offset value.
AFB o FIFO2 almost full flag. AFB Is synchronous to CLKB and is low when the number of 36-bit empty locations in FIFO2 is
less than or equal to the selected offset value.
B0-B35 /0 | Port B data. 36-bit bidirectional data port for side B.
BE I Big-endian select. Selects the bytss on port B for use with byte or word data transfers. A low on BE selects the most
significant bytes of BO—B35 for use, and a high selects the least significant bytes.
CLKA I Port A clock. CLKA is a continuous clock that synchronizes all data transfers through port A and may be asynchronous
or coincident to CLKB. EFA, FFA, AFA, and AEA are all synchronous to the low-to-high transition of CLKA.
Port B clock. CLKB is a continuous clock that synchronizes all data transfers through port B and may be asynchronous
CLKB | or coincident to CLKA. Port B byte swapping and data port sizing operations are aiso synchronous to the low-to-high
transition of CLKB. EFB, FFB, AFB, and AEB are synchronous to the low-to-high transition of CLKB.
TSA : PortA chip select. CSA must be iow to enabile a low-to-high transition of CLKA to read or write data on port A. The AO—A35
outputs are in the high-impedance state when TSA is high.
B | Port B chip select. TSB must be low to enabie a low-to-high transition of CLKB to read or writs deta on port B. The BO—B35
outputs are in the high-impedance state when CSB is high.
FIFO2 empty flag. EFA is synchronized to the low-to-high transition of CLKA. When EFA s low, FIFO2 is empty, and reads
EFA O | are disabled. EFA is forced low when FIFO2 s reset and goes high on the second low-to-high transition of CLKA after
data is loaded to empty memoty.
FIFO1 empty flag. EFB is synchronized to the low-to-high transition of CLKB. When EFBislow, FIFO1 isempty, and reads
EFB O | are disabled. EFB is forced low when FIFO1 is reset and goes high on the second low-to-high transition of CLKB after
data is loaded to smpty memory.
ENA ! Port A master enable. ENA must be high to enable a low-to-high transition of CLKA to read or write data on port A.
ENB | Port B master enable. ENB must be high to enable a low-to-high transition of CLKB to read or write data on port B.
FIFO1 full flag. FFA is synchronized to the low-to-high transition of CLKA. When FFA is low, FIFO1 Is full, and writes to
FFA O | ts amray are disabied. FFA goes low when FIFO1 is reset and goes high on the second low-to-high transition of CLKA after
reset
FIFOZ full flag, FFE Is synchronized to the low-o-high ransition of CLKB. When FFB is low, FIFO2 is full, and writes 10
FFE O | tsarray are disabled. FFB goes low when FIFO2 is reset and goes high on the second low-to-high transition of CLKB after
reset.
FS0. FS1 | Flag offset selects. The low-to-high transition of RESET latches the value of the FS0 and FS1, which selects one of four
! preset values for the aimost empty and aimost full offsets.
Port A mallbox sslect. A high level chooses a mallbox register for a port A read or writs operation. When the AO-A35
MBA | outputs are active, a high level on MBA selects data from the mail2 register for output, and a low level selects FIFO2 data
for output. :
Mail1 register flag. MBF] s set low by the low-to-high transition of CLKA that writes data 1o the mail1 register. MBF1 Is
MBF1 o setbaokhlghbyalow-b-hlghtnndﬁonofCLKBwhonaponBrsadlssobcbdandbothSIbandSIZOuohlgh.mFT
is set high when FIFO1 is reset.
Meil2 register flag. MBF 2 Is set low by the low-to-high transition of CLKB thet writes data to the mail2 register. MBF2 is
MBF2 O | setback high by a low-to-high transition of CLKA when a port A read is selectad and MBA is high. MBF2 is set high when
FIFO2 is reset.
oDD/ Odd/even parity sslect. Odd parity is checked on each port when ODD/EVEN is high, and even parity is checked when
EVEN 1 ODD/EVEN is low. ODD/EVEN also selects the type of parity generated for each port if parity generation is enabled for
read operations.
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Terminal Functions (continued)

PIN NAME | /O DESCRIPTION

Port A parity error flag. When any byte on AO~A35 fails parity, PEFA Is forced low. Bytes are organized as AO-AB,
PEFA O [A9-A17, A18-A26, and A27—A35, with the most significant bit of each byte serving as the parity bit. The type of parity
checked is determined by the level on the ODD/EVEN select input.

Port B perity error flag. When any valid byte on BO~B35 fails parity, PEFB is forced low. Bytes are organized as BO—B8,
B9-B17, B18-B26, and B27 B35, with the most significant bitof sech byts serving as the parity bit. A byts is valid when

° itis used in the bus size salection for port B. The type of parity checked is determined by the level on the ODD/EVEN select
input.
PGA | PortApamygeneraﬁon.AhighonPGAsdectspamytobegenorlmedfordmrudﬁomponA.?helovelonmo
ODD/EVEN parity select input determines the type of parity generated.
PGB I PoanarItygeneraﬁon.AhighonPGBsdectspnﬂtymbogenormdiordmwfmnponB.Tholevolonh

ODD/EVEN parity select input determines the type of parity generated.

Reset. To reset the device, four low-to-high transitions of CLKA and four low-to-high transitions of CLKB must occur while
RESET 1 R'ESETisbw.ThismmeKFKlMKFBﬁagquhandﬂ\eEFK,EFB,KEK,NEB,FFK,NFFBM:IW.TMWM@
transition of RESET latches the status of FS1 and FSO for almost full and aimost empty offset selection.

Port B bus size selects. A low-to-high transition of CLKB latches the vaius of SIZ0, SIZ1, and BE for a bus size select,
and the following low-to-high transition of CLKB implements the latched value as a port B bus size. Port B bus sizes may

Sizo, siz1 ! be selectsd from long word, word, and byte. A high on both S1Z1 and SI1Z0 directs a write or read on port B to a malibox
register.
PonBbyhswapselocts.Aﬂhebeglnnlngofead\Imgwordtrmsfor,onoofburmodosdbmovduwapphglssob@ed

SWoO, Swi | by SWO0 and SW1. The four modes of byte order swapping are no swap, byts swap, word swap, and byte-word swap. Byte
order swapping is possibie with any bus size selection.

W/RA : PonAwﬂb/Wsaled.AhighsabctsawﬂteoperaﬂmmdalowsdectsarudoponﬁononpoﬁAbrabw-b—N@
fransition of CLKA. The A0~A35 outputs ars in the high-impadance state when W/RA is high.

WRB i PorthrhaMaeloct.Ahlghsobdsawﬂuopemﬂmmdulwsdman.dwmonponabnbw-b-ﬁqh
transition of CLKB. The BO—B35 outputs are in the high-impedance state when W/HB Is high.

FIFO function

The state of the AO~A35 outputs is controlled by TSA and W/RA. When both TSA and W/RA are low, the outputs
are active. The outputs are in the high-impedance state when either CSA or W/RA is high. Data is written to
FIFO1 from port A on the low-to-high transition of CLKA when CSA is low, W/RA is high, MBA is low, ENA is
high, and the FFA flag is high. Data is read from FIFO2 to the AO—A35 outputs on the low-to-high transition of
CLKA when CSA is low, W/RA is low, MBA is low, ENA is high, and the EFA flag is high.

The state of the BO—-B35 outputs is controlled by TSB and W/RB. When both CSB and W/RB are low, the outputs
are active. The outputs are in the high-impedance state when either CSB or W/RB is high. Data is written to
FIFO2 from port B on the low-to-high transition of CLKB when CSB is low, W/RB is high, ENB is high, the FFB
flag is high, and either SIZ0 or SiZ1 is low. Data is read from FIFO1 to the port B outputs on the low-to-high
transition of CLKB when TSB is low, W/RB is low, ENB is high, the EFB flag is high, and either SIZ0 or SIZ1
is low.

The setup and hold time constraints to the port clocks for the chip selects (CSA, CSB) and write/read selects
(W/RA, W/RB) are for enabling write and read operations and are not related to high-impedance control of the
data outputs. If the master enable signal for a port (ENA or ENB) is set low during a clock cycle, the chip select
and write/read select may switch at any time during the cycle to change the state of the data outputs.

Each FIFO flag is two-stage synchronized to a port clock for use as a reliable synchronous control signal. CLKA
synchronizes the status of the empty flag (EFA) and almost empty flag (AEA) of FIFO2 and the full fiag (FFA)
and almost full flag (AFA) of FIFO1. CLKB synchronizes the status of the empty flag (EFB) and almost empty
flag (AEB) of FIFO1 and the full flag (FFB) and atmost full flag (AFB) of FIFO2.
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FIFO function (continued)

Whenthe full flag (FFA, FFB) of a port is low, the FIFO receiving input from the port is full, and writes are disabled
to its array. When the empty flag (EFA, EFB) of a port is low, the FIFO that outputs data to the port is empty, and
reads from its memory are disabled.

mailbox registers

A 36-bit data word may be exchanged between ports and circumvent the normal FIFO path. The mailbox select
input (MBA) chooses between a mail register and a FIFO for a port A data transfer operation. Port B accesses
a mail register when the bus size select inputs (SIZ0, SIZ1) are both high. A0O—-A35 data is written to the mail1
register on a low-to-high transition of CLKA when CSA is low, W/RA is high, ENA is high, and MBA is high.
BO—B35 data is written to the mail2 register on alow-to-high transition of CLKB when TSB is low, W/RB is high,
ENB is high, and both SIZ0 and SIZ1 are high.

When data is written to a mail register, its maitbox flag (WBFT, MBF2) is set low. The MBFT flag is set high on
a low-to-high transition of CLKB when a read is selected for port B and both SIZ0 and SIZ1 are high. The MBF2
fiag is set high on a low-to-high transition of CLKA when a read is selected for port A and the MBA input is high.
The data in a mailbox register remains intact after it is read and changes only when new data is written to the
register. When the BO—B35 outputs are active, mail1 data is output if both SIZ0 and SIZ1 are high, and FIFO1
data is output if either bus size input is low. The level on MBA selects between FIFO2 and mail2 data for output
on A0—A35.

reset

The SN74ABT7815 is reset by taking the reset input (RESET) low for at least four CLKA and four CLKB
jow-to-high transitions. This resets the internal read and write pointers of each FIFO to their initial locations and
forces AFA and AFB flags high and EFA, EFB, FFA, FFB, AEA, and AEB flags low. The reset input may by
asynchronous with respect to either clock. Resetting the device also forces the mailbox flags (MBF1, MEF2)
high. Data outputs of the FIFO and mailbox register are not reset to any specific logic level. The device must
be reset upon power up.

almost full and almost empty flags

Four preset values are available for the offsets of the aimost full and almost empty flags of the SN74ABT7815.
The flag select inputs (FSO, FS1) are sampled by the low-to-high transition of the reset input (RESET), and the
offsets for AFA, AEA, AFB, and AEB are set according to the flag programming table.

An almost empty flag is low when the number of 36-bit words stored in its FIFO is less than or equai to the flag’s
offset value. An almost full flag is low when the number of empty locations left in its FIFO is less than or equal
to the flag’s offset value. Data in the output register of a FIFO has been read from memory, and its previous
location is free.

FLAG PROGRAMMING TABLE
AF AND AE
FS1 FS0 | RESET OFFSET
H H t 16
H L t 12
L H t 8
L L 1 4
A
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dynamic bus sizing

Port B may be configured in a 36-bit long-word, 18-bit-word, or 9-bit-byte bus size with a choice of big- or
little-endian formats to read data from FIFO1 or input data to FIFO2. The bus size can be changed synchronous
to CLKB to accommodate peripherals of various bus sizes.

A bus size is selected on the low-to-high transition of CLKB by the levels on the bus size inputs (SiZ0, SiZ1)
and the big-endian input (BE) according to Figure 1. The bus size is implemented on port B by the following
low-to-high transition of CLKB. When reading data from FIFO1 and a bus size of word or byte length is
implemented for port B, the unused outputs of BO—B35 remain active but static, holding the last data value to
decrease power consumption.

The port B almost empty flag (AEB) and almost full flag (AFB) always measure the number of 36-bit memory
locations in the FIFOs regardless of the bus size. The port B empty flag (EFB) and full flag (FFB) are based on
the bus size selection.
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A5 A27 A26 A18 A17 A9 A8 A

BYTE ORDER ON PORT A: A B C D Write to FiIFO2/Read From FIFO1

Bs5 B2y B2 B1s Bi17 B B8 BoO

BE siz1 Sizo A B C D Read From FIFO1/Write to AFO2

(a) LONG WORD SIZE

B3S B27 Bi18 Bi7 B9 B8 BO

BE Siz1 Sizo A B 7// 7// 1st: Read From FIFO1/Write to FIFO2
L L H B35 B27 B2s Bi1s B17 Be B8 BO
Y, 7 .
C D // /A 2nd: Read From FIFO1/Write to FIFO2

(b) WORD SIZE-BIQ ENDIAN

B35 B27 B2 B18 B17 Be B8 Bo

BE siz1 Sizo / / ,////A C D 1st: Read From FIFO1/Write to FIFO2

B27 B28 Bis B17 B9 Bs BO

% //// A B 2nd: Read From FIFO1/Write to FIFO2

(c) WORD SIZE-UTTLE ENDIAN

Bs5 B27 B2 B1s B17 Be B8 Bo

BE Sizt sizo A Z A 7//[ /// 1st: Read From FIFO1/Write to FIFO2

L H L B35 B2r B2s Bi1s B17 Be B8 BO

B % V//A ,//A 2nd: Read From FiIFO1/Write to FIFO2

B35 B27 B2 Bis Bi7 B B8 Bo

c % // % 3rd: Read From FIFO1/Write to IFO2

4 pa
B35 B27 B2 B1s Bi17 Be B8 Bo

D A // // 4th: Read From FIFO1/Write to AFO2

g
(d) BYTE SIZE-BIG ENDIAN

Figure 1. Dynamic Bus Skzing
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B35 B27 B2s B18 B17 B B8 BO

BE | s sizo % / // D ‘| 1st Read From AFO1/Wiite to IFO2
Bz

B26 B18 B17 Be Bs BO

% // / C 2nd: Read From FIFO1/Write to RFO2

B26
/ B 3rd: Read From FIFO1/Write to FIFO2

// / A 4th: Read From FIFO1/Write to AIFO2

(o) BYTE SIZE-UTTLE ENDIAN

Figure 1. Dynamic Bus Sizing (continued)

byte swapping

The byte order of port B can be changed synchronous to CLKB for FIFO data passing through port B. Four
modes of byte order swapping (including no swap) can be done with any data port size selection. The order of
the bytes can be rearranged, but the bit order within the bytes remains constant.

When reading data from FIFO1 to port B, the byte arrangement is chosen by the swap inputs (SW0, SW1) on
a low-to-high transition of CLKB that reads a new long word from FIFO1. Data is unloaded to the data outputs
according to Figure 2.

When writing data from port B to FIFO2, the byte arangement is chosen by the swap inputs (SW0, SW1) on
a low-to-high transition of CLKB that writes a new long word to FIFO2. Data is loaded to memory according to
Figure 2. The status of the SW0 and SW1 inputs has no effect when a port B read or write operation accesses
a bypass register.
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A5 A27 A28 A18 A17 A9 A8 A0
swW1 SWo A B c 0
b
L L
A B c D
B35 B2 B2¢ B18 B17 Bs B8 BO
(a) NO SWAP
A35 A27 A26 A18 A17 A9 A8 A0
SW1 SWo A B c D
L H
D c B A
B35 B27 B2 B1e B17 B9 B8 BO
(b) BYTE SWAP
AS5S A27 A26 A18 A17 A9 A8 A0
swW1 swo A B c D
H L
c ) A B
B35 B27 B26 Bi1s Bi7 B9 B8 BO
(c) WORD SWAP
ASS A27 A26 A18 A17 A9 A8 A0
sW1 SWo A 8
H H ;> i:
B A D c

B35 B27 B26 Bi1s B17
(d) BYTE-WORD SWAP

Figure 2. Byte Swapping (Long Word Size Example)
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parity. checking and parity generation

The parity error flag for port A (PEFA) is low if any byte on AO—A35 fails a parity check. The bytes are arranged
as A0—A8, A9-A17, A18—A26, and A27—A35, with the most significant bit of each byte used as the parity bit.
The bytes on port B are also arranged as B0—-B8, B9—B17, B18-B26, and B27—B35 with the most signicant
bit of each byte used for parity. Only the port B bytes selected by the bus sizing inputs (BE, SIZ1, SI20) are
checked for parity, with a parity failure of any of the selected bytes forcing a low on the port B parity error flag
(PEFB). The odd/even select input (ODD/EVER) chooses the type of parity checked on both port A and port B.

Parity can be generated for data read from a port by asserting the port’s parity generation input (PGA, PGB)
for the low-to-high transition of the clock that reads the data to the output. When parity generation is selected
for a port read, parity is generated for each byte based on the ODD/EVEN input selection and stored in the most
significant bit of the byte. Parity can be generated for reads from FIFO memoty and reads from the mailbox
register.

recommended operating conditions

MIN MAX ] UNIT
Vec Supply voltage 4.5 5.5 v
ViH High-level input voltage 2 \'
ViL Low-level input voltage 0.8 \'
lox High-level output current -4] mA
loL Low-level output current 81 mA
Ta Operating free-air tamperature 0 70 *‘C
E— —
TEXAS @
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, Ci_ = 30 pF (unless otherwise noted)

FROM TO 'ACT7815-15 | "ACT7815-20 | 'ACT7815-25 | 'ACT781540
PARAMETER (INPUT) (OUTPUT) MIN MAX| MIN MAX] MIN MAX| MIN MAX UNIT
finax CLKA or CLKB 67 50 40 25 MHz
CLKAt A0-A35 10 12 14 16
CLKBt BO—B35 10 12 14 16
o CLKAt EFA, FFA, AEA, AFA 10 12 14 16
CLKBY EFB, FFE, AEB, AFB 10 12 14 B
MBA AO—-A35 11 12 14 16
tpd SIZ1, sizot Bo-~B35 11 12 14 16
ot MBA A8, A17, A26, A35 14 15 17 iCl -
SiZ1, SiZo B8, B17, B26, B35 14 15 17 19
toHL CLKAt — 10 12 14 iCl .
P CLKBt 9 7] 13 15
tonL CLKB? 10 12 14 16
- CLKAT MBF2 9 T 13 ] ™
AO-A35 ~ PEFA 13 14 16 18
o B0-B35 FEFB 13 14 16 ] ™
PEFA 12 13 15 17
pa ODD/EVEN BEFB 12 13 15 7| ™
toHL RESET AEA, AEB ns
o RESET | — e
CSA, WRA A0-A35
fen TSB, W/RB B0O-B35 e
TSR, WIFA AO-A35
b TSB, WRB B0-B35 ns
T Selecting between FIFO1 and maill output with SIZ1 and SIZ0
# Parity generation is selected when reading a bypass register.
_ _ ]
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