KM75C101A

'CMOS PROGRAMMABLE FLAG FIFO

Programmable-Flags, 512X9 FIFO

FEATURES

+ First-In-First-Out Dual Port Memory

—512 x 9 Organization ‘

Very High Speed independent of depthiwidth

—30ns Cycle Time

« Two Fully configurable Almost Full and Almost
* Empty Flags

» Register Loading via the Input or the Output

pins '

« Flag reconfiguration on the fly .

e Programmable HF Flag or Full/Empty Flag op-

_tion eliminates external counter requirement
Fully Compatible with Existing FIFOs )
Retransmit Feature in Stand-Alone Mode
Depth and Width Expandabilities

Low Power Consumption

. —Standby: 15mA

. —Active: 120mA

FUNCTIONAL BLOCK DIAGRAM

DESCRIPTION -

The 75C101A is a 512X 9 dual port memory that im-
plements a special First-In-First-Out {FIFO) algorithm that
loads and empties data on a first-in-first-out basis. Several
fixed and configurable flags have been added for efficient
device utilization. The part is fully expandable in both
depth and width without any performance loss.

No address information is required for read of write opera-
tion. A ring counter generates required addresses for
each operation. Data is toggled in and out of the device
through the use of Write {W} and Read R) pins. The
Retransmit (RT) pin allows one to re-read the previously
read data. This feature is beneficial in applications such
as graphics and data communications.
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KM75C101A

CMOS PROGRAMMABLE FLAG FIFO

DESCRIPTION (continued)

The FIFO status can be determined by its flag states. In
non-configured mode, the device defaults to 75C0O1A
mode, providing a Half-Full {FF) Flag, a Full Flag {FF) and
an Empty Flag (EF). The assertion and deassertion tim-
-ing of these flags are identical to the flag timing of the
75C01A FIFO.

In configured mode, a maximum of three Flags are pro-
vided. The First two are the Almost-Full Flag (AFF) and
the Almost-Empty Flag (AEF) with programmable offset.
The third flag is either the HF or the F/E flag based on
bit configuration of the fiag register. All three flags are
reconfigurable on the fly.

The 75C101A is fabricated using proprietary high speed

CMOS, 1.2 micron technology. These parts are ideal for
applications requiring asynchronous and simultaneous

PIN DESCRIPTIONS

read/write operation such as multiprocessing and data
acquisition. These parts are typically used as temporary
data storage for system synchronization.

Operating Mode

;1] R W DIR Mode
,L H H X Device Rest 7
L L L L Flag register loading

through input pings

Flag register loading
through output pins

Ll H] x [ NooP
) HlL | x | NnoOP

X X X V,I\Igrrhral afr;'.;ly acce;s
X: Don't Care

Symbol Pin Number Type

Name and Function

w 1 i

WRITE: A low on this pin loads data into the device. The
internal write pointer is incremented after the rising edge of
the write input.

Do-Dsg 2-6, 24-27 |

DATA INPUTS: Data on these lines are siored in the memory
array or flag registers during array write or reguister
programming respectively.

EXPANSION-IN: This pin is used for depth expansion mode.ﬂ

In single device mode, it should be grounded. In expanded mode,
it should be connected to Expansion-out of the previous device
in the daisy chain.

FULL FLAG/ALMOST FULL FLAG: This output pin indicates the
FIFO status. When in non-configured mode, this pin is a Full Flag
output. In configured mode, it is an almost Full Flag output.

9-13, 16-19

e

DATA OUTPUTS: These pins can be used for data retrieval.
The pins become inputs during register loading with DIR input
high. The outputs are disabled {Three-state) during device idle
(R=High).

15

READ: A low on this pin puts data in the memory arrary on the
output bus. The internal read pointer is incremented at the
rising edge of the read signal. Outputs are Three-state when
this pin is high.

20

EXPANSION OUT/HALF FULL/FULL/EMPTY: This pin's function
is determined by its operation mode. When in single device
mode, this pin is either HF Flag or a Ful/Empty Flag, depending
on the state of the 9th bit of Aimost Full Flag Register. The pin
is an XO output when the part is in depth expansion mode.

m|
I
>
m
T

21

EMPTY FLAG/ALMOST EMPTY FLAG: This output pin indicates
the FIFO status. When in non-configured mode, this pin is an
Empty flag output. When in configured mode, it is an Almost
Empty Flag output. This pin is active low.
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KM75C101A CMOS PROGRAMMABLE FLAG FIFO

PIN DESCRIPTIONS (continued)

Symbol Pin Number | Type Name and Function J
RS 22 | RESET: This pin is used to reset the device and load internal
flag registers. During device reset, all internal pointers and
registers are cleared.
FL/RT/DIR 23 | FIRST LOAD/RETRANSMIT/DIRECTION: When in single device
mode, this pin can be used to reread the previously read data.
When in register load mode, the pin is used for vegister loading
direction. When it is low, registers are loaded through the input
pins. When it is high, registers are loaded through the output
pins. In depth expansion mode, this pin should be tied low if
the device is the first one in the chain and tied high if it is not
| the first one.
GND 14 I GROUND
Vee 28 | Vee
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
- Voltage on Any Pin Relative to GND ViN -0.5t0 +7.0 '
. Operating Temperature Ta Oto+ 70 °C
= Temperature Under Bias Toias —-55t0 +125 °C
| Storage Temperature " Tstg —-65 to +150 °G
Power Dissipation Po 1.0 w
r DC Output Current ' lout 50 mA J

« Permanent device damage may ocaur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING COND|T|ONS (Voltage reference to GND, Ta=0to 70°C)

tem Symbol Min Typ Max Unit

Supply Voltage Vce 4.5 5.0 5.5 )

Input High Voltage ViH 2.0 — — \4

Input Low Voltage Vi = — 08 v
DC OPERATING CHARACTERISTICS (voo=5V£10%)

Parameter ‘Symbol Min Typ Max Unit

_Active Supply Current*? ‘ lcc — — | 60 mA
- Standby Current-TTL™" (Al inputs=Vn) IsB1 —_ — 15 mA

Standby Current-CMOS™ (Al inputs=Vcc-0.2V) Isg2 — - 5 mA
| Input Leakage Current®®! i -1 — 1 uA
| Output Leakage Current!® P oL -10 — 10 uA

Output High Voltage Level {lon=—2mA) VoH 2.4 — — \

Output Low Voltage Level (loL=8mA) . VoL — — 0.4 V'

NOTES: 1. Icc and Isp measurements are made with outputs open. )
2. Active supply current is 60mA for —50ns, 100mA for —35ns and 120mA for —25ns and —20ns.
3. Measurements with GND<ViN€Vce
4. B>V, GND<Vout<Vce.
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KM75C101A CMOS PROGRAMMABLE FLAG FIFO

AC TEST CONDITIONS " Figure 1. Output Load
sv

Input Pulse Levels GND to 3.0V

Input Rise and Fall Times Sns

Input Timing Reference Levels 1.5V 4700

Cutput Reference Levels 1.5V

Output Load See Figure 1 TO OUTPUT PIN ©

~2mA 2.4V s

CAPACITANCE (1a=+25°C, 1=1.0 MHz) ama0.4v  $300q 30pF *
Symbol Parameter!" Conditions | Typ | Unit

Cin Input Capacitance ViN=0V 5 | pF

Cour | Output Capacitance | Vour=0V | 7 | pF

NOTE: This parameter is sampled and not 100% tested. * INCLUDES JIG AND SCOPE CAPACITANCES

NOTE: Generating /W Signals—When using these high-speed FIFO devices, it is necessaryRo have clean inputs
on the R and W signals. It is important not to have glitches, spikes or ringing on the R, W (that violate the
ViL, ViH requirements); although the minimum pulse width low for the B and W are specified in tens of nanose-
cond, a glitch of 3ns can affect the read or write pointer and cause it to increment.

Expansion-Out Timing Diagram

WRITE TO
LAST PHYSICAL
LOCATION

READ FROM
LAST PHYSICAL
R LOCATION
txon
X0
Half Full Flag Timing (Configured or nonconfigured mode)
HALF-FULL

1 I
HALF-FULL OR LESS ! ! ORLESS
[
I
1

MORE THAN
w HALF-FULL
R
‘V'WHF

-l

HF

Full Flag timing (Pin 8 or 20)

LAST WRITE ADDITIONAL WRITE
ST WRIT| FIRST READ READS FIRST WRITI

i N_#F
w \_/

twre

FF.FE
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KM75C101A CMOS PROGRAMMABLE, FLAG FIFO

AC ELECTRICAL CHARACTERISTICS

(Vec=5V+10%, Ta=0°C to +70°C) (Non-Configured Mode})

75C101A-20 | 75C101A-25 | 75C101A-35
Symbol Parameter Unit
Min | Max | Min | Max | Min | Max
tre Read Cycle Time : 30 35 45 ns
ta " Access Time 20 25 35 ns
| tRR Read Recovery Time 10 10 10 %
| tapw Read Pulse Width® 20 25 35 ns
| tov. Data Valid after R High 5 5 5 ns
| tRHz R High to Data Bus at High Z¥ 15 20 20 | ns
“twe Write Cycle Time 30 35 45 ns
twpw Write Pulse Width® 20 25 35 ns
| twr Write Recovery Time 10 10 10 ns
| tos Data Setup Time 12 15 18 ns
| ton Data Hold Time 0 0 0 ns
tRHRS T High Before RS Low 0 0 0 ns
| twhes W High Before RS Low 0 0 0 ns
| trsc Reset Cycle Time 30 35 | 45 ns
| trs Reset Pulse Width'* 20 25 35 ns
tRSR Reset Recovery Time : 10 10 10 ns
| tRsFv Reset to Flag Output Valid (All Flags}) 30 35 45 ns
trTC Retransmit Cycle Time 30 35 45 ns |
. RY Retransmit Pulse Width* 20 | | 25 35 ns
| trTR Retransmit Recovery Time 10 10 10 ns
teFL Reset to Empty Flag Low 20 25 30 ns
| tHFH, FFH Reser to Half & Full Flag High 20 25 30 ns
| trRerF Read Low to Empty Flag Low 20 25 30 ns
| tAFF Read high to Full Flag High 20 25 30 ns
| twer Write High to Empty Fiag High 20 25 30 | ns
| twre Write Low to Full Flag Low 20 25 30 ns
twHF Write Low to Half-Full Flag Low 30 35 45 ns
| tRHF Read High to Half-Full Flag High 30 35 45 ns
txoL Expansion Out Low Delay from Clock 20 25 35 ns
_txOH“’ Expansion Qut High Delay from Clock 20 25 35 ns
| texs X7 Puise Width 20 25 35 ns
txR XT Recovery Time 10 10 10 ns
txis Xi Set-Up to Write or Clock 12 15 15 ns
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KM75C101A CMOS PROGRAMMABLE FLAG FIFO
AC ELECTRICAL CHARACTERISTICS (Configured Mode)
75C101A-20 | 75C101A-25 | 75C101A-35
Symbol Parameter Unit
Min : Max | Min | Max | Min | Max
tRe Read Cycle Time 30 35 45 ns
ta Access Time 20 25 35 ns
trRR Read Recovery Time 10 10 10 ns
trrw Read Pulse Width®® 20 25 35 ns
tov Data Valid After R High 5 5 5 ns
tRHZ R High to Data Bus at High < 156 15 15 ns
twe Write/Load Cycle Time 30 35 45 ns
twpw Write/Load Pulse Width 20 25 35 ns
twr Write/Load Recovery Time 10 10 10 ns
tos Data Setup Time 12 15 18 ns
tRHRS R High Before RS Low 0 o 0 ns
twHRS ‘W High Before RS Low 0 o] 0 ns
trs Reset Pulse Width or Reset to R Low 20 25 35 ns
toH Data Hold Time 0 0 0] ns
tRsc Reset Cycle Time(NO Register Programming) 30 35 45 ns
trRspc Reset and Register Prbgramming Cycle Time 100 115 145 ns
tRov R Low to DIR Valid (Register Load Cycle 5 5 5 ns
tRw R Low to Register Load ) 10 10 10 ns
trRsR Reset/Register programming Recovery Time 10 10 10 ns
trTC Retransmit Cycle Time 30 35 45 ns
trT Retransmit Pulse Width 20 25 35 ns
trRTR Retransmit Recovery Time 10 10 10 ns
trsFv Reset to Flag Output Valid (All flags) 15 15 15 ns
tREF Read Low to Empty Flag Low 20 25 30 ns
tRAEF Read Low to almost Empty Flag Low 30 35 45 ns
tRerF Read High to Full Flag High 20 25 30 ns
tRAFF Read High to Almost Full Flag High 30 35 45 ns
twer Write High to Empty Flag High 20 25 30 ns
twaer Wirite High to Almost Empty Flag High 30 35 45 ns
twre Write Low to Full Flag Low 20 25 30 ns
twarF Write Low to Almost Full Flag Low 30 35 45 ns
twHF Write Low to Half-Full Flag Low 30 35 45 ns
tRHF Read High to Half-Full Flag High 30 35 45 ns
txoL Expansion Out low Delay From Clock 20 25 35 ns
txoH‘® Expansion Out High Delay From Clock 20 25 35 ns
texi X Pulse Width 20 25 35 ns
IR XI Recovery Time 10 10 10 ns
txis Xi Set-up to Write or Clock 12 15 15 ns
NOTES: 1. Timings referenced as in AC Test Conditions.
2. Pulse widths less than minimum value are not allowed.
3. Values guaranteed by design, not currently tested.
4. txou is guaranteed to be greater than or equal to txoL under all conditions.
¢ SAMSUNG
Electronics



KM75C101A CMOS PROGRAMMABLE-FLAG FIFO

Expansion-Out Timing Diagram
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Retransmit -

KM75C101A CMOS PROGRAMMABLE FLAG FIFO

FLAT X f |
ww T/

[—tarA——

NOTES: . .
1. EF, AF, and FF may change state during retransmit as a result of the offset of the read and write pointers, but
flags will be valid at tarc.

Expansion-ih Timing Diagram
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KM75C101A - CMOS PROGRAMMABLE FLAG FIFO -
. — - —,_I'!_Illtl' s - akipbniith _

Read Data Flow Through Mode

W3V r .
FOV v 4

r——‘w&r———L— ta
DATA OUT : DATA OUT VALID )=
NOTE: '
1. (trre=trPW)
Write Data Fiow Through Mode
: 3v
R 1( J
oV 7 ‘ V J‘
w fam———— WiFF ———

ov

- A
r—'—' 'WFF

DATA IN DATA IN VALID >—-———

F_'"—_j/___———\ —tos '

DATA OUT ' ' oaTAOUTVALD )

NOTE:
1. (twpr=twpw}

Device Reset Timing (No Register Programming)
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KM75C101A ‘CMOS PROGRAMMABLE FLAG FIFO

Reset/Register Programming Cycie Timing

1
RS Y
R .
—] trov _
DR
e tow twpw—=f=—twr twn
w
tos [~ ton tasrv—ed
VALID VALID
oATA { Bk ] ——
ALL FLAGS VALID OUTPUTS k

Almost Full Flag Timing (2-Byte Offset)

FULL
FIFO
DATA 510 511 512 FIRST 'SECOND
BYTE BYTE BYTE J \ READ READ
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L)
——1 twarr taarr
AFF
FULL
FIFO

Almost Empty Flag Timing (1 0-va!0 Offset)
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KM75C101A

CMOS PROGRAMMABLE FLAG FIFO

OPERATING MODES

The 76C101A has several mades of operation. These
are:

1. Device Reset Mode

The 75C101A can be reset by lowering the Reset {RS)
pin with both Read {R} and Write (W] inputs high. In this
mode, all internal pointers and registers are cleared. A
reset is required upon power up to insure correct device
operation. After reset, all flags are set to appropriate
states.

2. Register Load Mode

This mode of operation is used to reset the device and
program the internal flag registers. This yields an Almost
Full and an Almost Empty flag (pins 8 and 21 respec-
tively) and a Half-Full or F/E flag.

Two 9-bit internal registers have been provided for flag
configuration. One is the Almost Full Flag Register (AFFR)

and the other is the Almost Empty Flag Register (AEFR).
Bit configurations of the two registers are shown below.

Register Set for KM75C101A

Almost Empty Flag Register (AEFR)
DEOE 3
| |

|
Reset Reserved
Locking

T
Offset Bits

Almost Full Flag Register (AFFR)

r8 7 l 6|5 o]
[ E——
HF/F/E Reserved Offset Bits

Note that bits 0-5 are used for offset setting. The offset
value ranges from 1 to 63 words. For each offset incre-
ment, a two byte offset is added in the FIFO providing
126 bytes of offset.

Bits 6 and 7 are reserved for future offset expansion.
Bit 8 of the AFFR is used for configuration of pin 20
{(28-pin DIP package). When this bit is set low, pin 20
is a HF Flag output. When it is set high, pin 20 is aF/E
flag output.

The 8th bit of the AEFR is used for reset locking. When
this bit is set low, subsequent device reset or register
loading cycle resets the device. When the bit is pro-
grammed high, subsequent reset cycles are ignored. In
this mode, the flag registers can be reconfigured without
device reset. The part can be reset again by writing a
0 into this location followed by a device reset (or register
loading) or by repowering up the device.

Flag registers are loaded by bringing RS low followed by
the B input. The T pin should be brought low trs after
the BS low. The registers can then be loaded via the in-
put pins or the output pins depending on the status of
the DIR control input. Data is latched into the registers
at the rising edge of the W control pin. The first write
loads the AFFR while the second write loads the AEFR.
This loading order is fixed.

3. Array Read/Write Mode

Reading and writing into the FIFO is accomplished via
Read (R) and Write {W) pins. The part can be written or
read simuitaneously through the input or the output ports
respectively. The read cycle is initiated on the falling edge
of the Rinput. After the rising edge of R, the outputs will
return to a high impedance state until the next read cy-
cle. If the FIFQ is empty. and read attempt is ignored (i.e.
the read pointer stays intact and the outputs stay in
three-state).

A write cycle is initiated by asserting the W input low.
Data is stored in the memory sequentially, independent
of any read operation in progress. When the FIFO is full,
additional write attempts are ignored and thememory con-
tents stay intact.

4. Retransmit Mode

Often it is necessary to retransmit data that was previous-
ly stored in the FiFO. Instead of reloading the FIFO, the
retransmit feature can be used. When in single device
mode (X input low), a low on FL/RT/DIR input with Rand
W high resets the read pointer back to zero. The write
pointer is unaffected. Then, the system can resend the
same packet. This is beneficial in communication applica-
tions where transmission errors are more likely to occur.

5. Expansion Mode

The KM75C101A facilitates expansion in width and
depth. The part can be configured for depth expansion
by lowering pin 23 (FL/RT/DIR) for the first device in the
device. The Expansion In (Xi) pin should be connected
to Expansion Out (XO) pin of the previous device. In this
way, a signal can be passed to the next device when
the current device is full. Note that the retransmit feature
is not available in this mode.

§ SAMSUNG
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KM75C101A

CMOS PROGRAMMABLE FLAG FIFO

OPERATING MODES continued)

The KM75C101A can be used for width expansion. Word
width may be increased simply by connecting the cor-
responding input control signals of multiple devices. In
this mode, the Xl input must be grounded. Status Flags

(HF, EF, FF, AFF or AEF) of any one of the devices can
be used for system interrupt.

The two expansion techniques described above can be
applied together to achieve deep FIFO with wide word
width.

6. Bidirectional Mode

Applications which require data buffering between two
systems (each system capable of READ and WRITE
operations), can be achieved by using two
KM75C101A’s. Care must be taken to assure that the
appropriate flag is monitored by each system:; (i.e., FF
is monitored on the device where W is used: EF is
monitored on the device where R is used). Both Depth
Expansion and Width Expansion may be used in this
mode.

Flag Timing

A total of 3 flag outputs are provided in either configured
or non-configured mode. In the non-configured mode,
the 3 flags are HF flag, EF and FF. The HF flag goes
active when more than half the FIFO is full. The flag goes
inactive when the FIFO is half full or less.

The Full and Empty Flags go active when the last byte
is written into or read out of the FIFO respectively. The
flags are deasserted when the first byte is loaded into
an empty FIFO or read out of a full FIFO. All three flag
outputs are active low.

When the device is programmed, the AFF and AEF go
active after a read/write cycle initiation of the location cor-
responding to the programmed offset value. For exam-
ple if the AEFR register is programmed with a 10 byte
offset (loading a Hex value of 05H), the AEF flag goes

active during reading the 10th location before FIFO emp-
ty. The flag goes inactive when there are 10 or more
bytes left in the FIFO. The assertion and deassertion tim-
ing of the AFF is the same.

The thitd flag in the program mode is either HF or F/E
flag depending-on the state of the Sth bit of the AFFR.
If the device is programmed for HF flag, it functions like
the HF flag in non-programmed mode. If the device is
configured for F/E flag, it functions like FF or EF of the
non configured mode. The pin goes active at the last FIFQ
read or FIFO write. The output is active low.

Data Flow-Through Modes

This section describestwo special conditions when the
FIFQ is full, or when it is empty. For the read flow-through
mode, the FIFQ permits the reading of a single word after
writing one word of data into an empty FIFO. The data
is enabled on the bus in (twer+ta)ns after the rising
edge of W, called the first write edge, and it remains on
the bus until the R input is raised from low-to-high, after
which the bus would go into a three-state mode after
trHzns. The EF wiil output a pulse showing temporary
deassertion and then will be asserted. In the interval of
time that R was low, additional data can be written into
the FIFQ (the subsequent writes after the first write edge
would de-assert the empty flag); however, the same world
(written on the first write edge) is presented to the out-
put bus while R is still low. The read pointer, would not
be incremented when R'is low. On toggling R, additional
data is retrieved.

In the write flow-through mode, the FIFO permits the
writing of a single byte of data immediately after reading
one byte of data from a full FIFQ. The R line causes the
FF to be de-asserted but the W line being low causes
it to be asserted again in anticipation of new data. The
new data is loaded into the FIFO on the rising edge of
the W control pin. The W line must be toggled when FF
is not asserted in order to write new data into the FIFO
and to increment the write pointer.

Table 1. Reset and Retransmit—Single Device Configuration/Width Expansion Mode

Inputs Internal Status Outputs
Mode — — —_
RS |FLRT | XTI | Read Pointer | Write Pointer | EF FF HF
Reset o] X 0 Location Zero | Location Zero 0 1 1
Retransmit 1 0 0 Location Zero | Unchanged X X X
Read/Write 1 1 0 Increment (1) | Increment (1) X X X
NOTE:

1. Pointer will increment if flag is high.

@ SAMSUNG
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KM75C101A CMOS PROGRAMMABLE FLAG FIFO

Table 2. Reset and First Load Truth Table-Depth Expansion/Compound Expansion Mode

Inputs Internal Status Outputs
Mode — T T — — _—
RS FL/IRT Xi Read Pointer Write Pointer EF FF
_Reset-First Device 0 4] (1) Location Zero Location Zero 0 1
Reset all other devices 0 1 (1) Location Zero | Location Zero 0 1
Read/Write 1 X (1) X X - X X
NOTES: :
1. Y is connected to XO of previous device.
R5=Reset Input. FL/BT=First Load/Retransmit. EF =Emply Flag Output. FE=Full Flag Output..
Xi=Expansion input. HF =Half-Fuil Flag Output.
PACKAGE DIMENSIONS

32-Pin Plastic Leaded Chip Charrier (PLCC) Unit (inches)

X 0.420 .

0.045
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0.100
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KM75C101A -~ CMOS PROGRAMMABLE FLAG FIFO

PACKAGE DEMENS'ONS {Continued)
28 Pin Plastic DIP

1.345

1.355
ek Ve ¥ e T Yk T ke Ve Yl T e Y e F

P

0.300
0.3285

0.045

0.055 |

AR RAG G AR AL I IR IR AL AL L T

Unit (inches)

0-15°
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