NEC

NEC Electronics Inc.

HPD42532
32,768 x 8-Bit
Bidirectional Data Buffer

Description

The uPD42532 bidirectional data buffer features
32,768-word by 8-bit organization and CMOS dynamic
circuitry that provides for high-speed, asynchronous,
simultaneous write and read operation at a minimum
cycle time of 100 ns. Two sets of write and read
registers between the I/O pins and the storage cells
enable all data to be parallel-transmitted as a single
register group when the registers are either full or
empty. The device's main application is data trans-
mission between devices having different processing
speeds, such as between a centrai processor and a disk.

~utomatic refreshing by means of an internal capa-
bility is performed regularly for the uPD42532—without
any influence on write and read operation. A built-in
arbitration circuit performs each required read, write,
or refresh operation sequentially (even if transparent
refreshing overlaps with the transmission of data) to
simplify the device’s external timing requirements.

The uPD42532 operates from a single +5-volt power
supply and is packaged in a 600-mil, 40-pin plastic DIP.
Four FLAG pins, plus FULL and EMPTY pins, are
provided to monitor the amount of data accumulated in
storage.

The uPD42532 is capable of bidirectional input/output
by means of a port select function. Input and output
pins are also supplied for cascade connection. Cas-
cade connection allows any number of uPD42532s to
be linked together so as to expand word width and
length without limit.

Features

[J 32,768-word by 8-bit organization

O CMOS technology

O Single +5-volt power supply

O Independent, asynchronous write/read operation

03 Bidirectional transmission of input and output data
(exchange of port functions)

O Automatic, regular refreshing

O Internal addressing

0 Flag pin monitoring of accumulated data

0O Unlimited expansion of word width and depth
(cascade connection)

O Retransmit (re-read) function

O High-speed operation
— Access time: 50 ns maximum
— Cycle time: 100 ns minimum

[J 600-mil, 40-pin plastic DIP packaging

Pin Configuration

40-Pin Plastic DIP

NC[ |1 \_/ 40 NC
DBoA (]2 39[7) DBgB
DB1A[]3 38[] DB1B
DB2A[]a 37 [J pB2B
DB3A[]5 36[ 1 DBaB
GND 6 353 Vee
DBsA [(]7 334[] DB4B
DBsA ({8 33| 1 DBsB
DBgA {9 o 32[1DBeB
DB7A |10 g 311 pB78B
READY A1 a 30 [ ] READY B
REQUESTALJ12 < 29| ) REQUESTSB
FLAG1[]13 28[1pPs
FLAG2] 14 27[J IR
vec 15 261 GND
FLAG3 ] 16 25[ ] RESET
FLAGa |17 24 [ FL/RT
EMPTY |18 23[ ] Cour
FULL[]19 22[] CiN
TEST ({20 21 [ TEST
83-004544A
Ordering Information
Access Time Cycle Time
Part Number (max) [min) Package
uPD42532C-10 50 ns 100 ns 40-pin plastic DIP
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Pin Identification

Symbel Function

DBpA-DB7A Port A input/output data buses
DB(B-DB;B Port B input/output data buses
RESET Reset input

REQUEST A/REQUEST B Port A/Port B request input
READY A/READY B Port A/Port B ready output
EMPTY Empty output

FLAG1-FLAG4 Flag outputs

FULL Full output

PS Write/read port select input

IR Interrupt read request input
FL/RT First load/retransmit input

Cin Cascade connection input
Cour Cascade connection output
TEST Test pin (connect to GND in system)
GND Ground

Ve +5-volt power supply

NC No connection

Pin Functions

DBoA-DB7A/DBoB-DB7B. These pins function as 8-
bit data buses for write input or read outputdepending
on the status of the PS pin. The output drivers are
three-state outputs.

RESET. This pin initializes the internal counters and
pointers.

REQUEST A/REQUEST B. Depending on the status of
PS, one pin corresponds to the read port and the other
to the write port. To initiate a write or read cycle, the
signal goes low for the respective port (if READY A or
READY B is low, the corresponding REQUEST input is
ignored internally). These pins can be connected to the
WR and RD pins of a CPU.

READY A/READY B. Depending on the status of PS,
one pin corresponds to the read port and the other to
the write port. When a write or read cycle is possible,
the READY signal is high for the respective port. These
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pins can be connected to the READY pins of a CPU or
DMA controller.

EMPTY. The signal from this pin is low whenever the
amount of data accumulated is exactly 0 bytes, and
high in all other cases.

FLAG4-FLAG4. These pins reflect the amount of data
accumulated in the storage array. By combining the
output signals, it is possible to monitor (in 2K byte
steps) data quantities of up to 32K bytes.

FULL. Thesignal from this pin is low when the storage
cells are full of accumuiated data, and high in ali other
cases.

PS. This pin is used to specify the direction of data
transfer. When PS is high, Port A serves as the write
port and Port B as the read port. When PS is low, the
functions of the two ports are reversed.

IR. If the data accumulated in storage is less than 64
bytes (i.e., one register’s capacity), the READY signal
for the read port goes low to inhibit reading. However,
forcing IR high makes it possible to read all stored data.

Read cycles are normally executed so as to maintain
the stored data volume at levels above 2K bytes. If the
data volume drops below 2K bytes for devices with
process code K, all remaining data must be read using
the interrupt read option.

FL/RT. This pin designates the lead device when
multiple devices are cascade connected. Itis high only
for that device and low for all others. If the device is not
cascaded, a low FL/RT controls the retransmit (re-
read) function; other than during retransmission,
FL/RT must be high.

Cin. This pin is used to expand word depth and is
connected to the Coyrt pin of the device precedingitin
cascade connections. If word depth is not expanded,
Cin is connected to Coyt of the same device.

Cour- This pin is used to expand word depth and is
connected to the Ciy pin of the device following it in
cascade connections. If word depth is not expanded,
Cour is connected to Cyy of the same device.
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Block Diagram
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83-0048028

Operation
Reset Cycle

Aftter power is applied to the uPD42532, it is necessary
to clear the internal counters and initialize the write
and read address pointers by executing aresetcycle. A
reset.cycle can be executed at any time by setting the
RESET pin to a high logic level. However, once this
cycle is initiated, RESET, REQUEST, and FL/RT must
be kept high for a minimum time of tgw before the
RESET signal goes low again (see waveform for “Reset
Cycle”). The RESET, REQUEST, and FL/RT signals are
all high at the start of a reset, except in cascade
connections, in which case a high FL/RT is required
only in the first stage.

After a reset, the READY signal for the write port,
READY (W), is driven high to prepare for a write cycle.
Subsequently, the REQUEST signal for the write port,
REQUEST (W), can be set low to commence writing.

A standard read cycle can be executed once data
written to one of the 64-byte registers has filled that
register and been transferred to the storage cells. The
READY signal for the read port, READY (R), goes high
to prepare for the cycle. Subsequently, the REQUEST
signal for the read port, REQUEST (R), can be set low
to commence reading.

Write Cycle

In a write cycle, data is written to one of two 64-byte
write registers before being transferred to the storage
cells. Whenever 64 bytes have been written into one
register, write operation automatically shifts to the
other and the contents of the first are transferred to
storage. High-speed write cycles are thus executed
continuously by alternating registers repeatedly. Write
data must satisfy the requirements for setup and hold
times as measured against the rising edge of REQUEST
(W) [see waveform for “Write Cycie”].
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A write cycle can be initiated any time READY (W) is
high by setting REQUEST (W) low. To allow a write
cycle to be executed in one port even while the other
port may be executing a read cycle, READY (W) is
always high after a reset, exceptin the following cases:

e Whenever the storage cells are full of accumulated
data

e While the device is executing a forced read cycle
(see Interrupt Read Cycle)

e When a retransmit operation is being performed
(see Retransmit Cycle)

While READY (W) is off, the REQUEST (W) signal is
ignored internally and no write cycle is executed.

Figure 1. Write Register Operation
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64 x 8 x 2

83-004800A

Figure 2. Read Register Operation
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Read Cycle

In a read cycle, data is not read directly from the
storage cells but rather from one of two 64-byte read
registers. After 64 bytes of data have been read from
one register, read operation automatically shifts to the
other and the contents of the first are subsequently
replaced by data from the storage cells. High-speed
read cycles are thus executed continuously by alter-
nating registers repeatedly.

Data is output after a maximum access time of tac,
measured from the falling edge of REQUEST (R).
When REQUEST (R) is high or READY (R) is low, the
outputs are in a state of high impedance (see waveform
for “Read Cycle”).

A standard read cycle can be initiated any time READY
(R) is high by setting REQUEST (R) low. To allow a read
cycle to be executed in one port even while the other
port may be executing a write cycle, the READY (R)
signal is always high, except in the following cases:

¢ Whenever the data accumulated is less than 64 bytes
e While aretransmit operation is being performed (see
Retransmit Cycle).

While READY (R) is low, REQUEST (R) is ignored
internally and no read cycle is executed.

Flags

The uPD42532 supplies signals from the EMPTY pin,
the FULL pin, and the four FLAG pins to indicate the
amount of stored data in units of approximately 2K
bytes. Accumulated data is reflected as the difference
between the write address counter and the read
address counter. Thus, if a total of 16K bytes have been
read while 32K bytes have been written since the most
recent reset, the amount of data in storage is 16K bytes.

The FULL and EMPTY pins are used to prevent
overwriting and overreading. To control write opera-
tion on data units of register length (64 bytes), the
FULL pin outputs a low signal when stored data
reaches the 32,705- to 32,768-byte range. Whenever
write cycles are executed continuously and the storage
cells become full, REQUEST (W) is ignored and the
signals of FULL and READY (W) are driven low to
inhibit writing. Meanwhile if read cycles are executed
and the data decreases to 32,704 bytes or less, READY
(W) goes high again to enable write operation.
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The EMPTY pin goes low whenever stored data is
exactly O bytes. Since standard read cycles cannot be
executed if the quantity of data drops below 64 bytes,
READY (R) goes low to inhibit read operation. When-
ever write cycles are executed and stored data
increases to 64 bytes or more, READY (R) goes high
again to enable read operation.

The status of the FLAG pins depends on the internal
status of the write and read address counters. These
counters are incremented as data is transferred to or
from the storage array. Since the logic levels of the
FLAG pins reflect movement of blocks of data on a
64-byte-register basis rather than on a single-byte
basis, the status indicated by these pins can beinerror
by a maximum of 255 bytes with respect to the actual
amount of data accumulated [i.e., the sum of the write
register (63 bytes), the read registers (128 bytes), and
the 64 bytes currently being transferred]. This discrep-
ancy means that two adjacent ranges of stored data, as
indicated by the FLAGS, can overlap by up to 191 bytes.

The following table shows the combination of signals
output from these pins.

Table 1. Stored Data as Indicated by Flag Pins

Amount of Stored _ - FLAG
Data (bytes} FULL EMPTY 1 2 3 4
32705 to 32768 0 1 1 1 1 1
30721 to 32767 1 1 1 1 1 1
28673 to 30911 1 1 0 1 1 1
26625 to 28863 1 1 1 0 1 1
24577 to 26815 1 1 0 0 1 1
22529 to 24767 1 1 1 1 0 1
20481 to 22719 1 1 0 1 0 1
18433 to 20671 1 1 1 0 1] 1
16385 to 18623 1 1 0 0 0 1
14337 to 16575 1 1 1 1 1 0
12289 to 14527 1 1 0 1 1 0
10241 to 12479 1 1 1 0 1 1]
8193 to 10431 1 1 0 0 1 0
6145 to 8383 1 1 1 1 0 0
4097 to 6335 1 1 0 1 0 0
2049 to 4287 1 1 1 0 0 0
1 to 2239 1 1 0 0 0 0
0 1 0 0 0 0 0

Notes:

(1) 1 =high level
(2) 0= low level

Interrupt Read Cycle

Whenever the amount of stored data drops below 64
bytes (i.e., one register’s capacity), or 2K bytes for
devices with process code K, READY (R) is driven low
to inhibit reading. Any data remaining in a write
register can only be read by means of an interrupt (or
forced) read cycle.

An interrupt read cycle can be executed by forcing the
IR pin high. At this point, data is transferred from the
write register to one of the read registers via the
storage array, and write operation is disabled until all
stored data has been read. If this cycle is initiated after
READY (R) goes low, read operation will be delayed
until all data has been transferred to one of the read
registers.

Once the device completes reading of its last address,
the EMPTY and READY (R) signals are driven low and
READY (W) goes high to enable write operation again
(unless a retransmit cycle has been requested). Read
cycles will be executed only after 64 bytes or more have
been written and transferred to storage.

Retransmit Cycle

The uPD42532 will execute a retransmit cycle when-
ever a low-level pulse is applied to RT. A retransmit
cycle initializes the read address counter to starting
address 0. Although retransmission can be executed at
any time, REQUEST (W) and REQUEST (R) must be
high before and after the low RT signal is applied.

During this cycle, the READY signals are pulsed low to
temporarily inhibit writing and reading, and the FLAG
and EMPTY signals vary in accordance with the
amount of data in storage. After READY (W) goes high
again, the retransmit preparation cycle is complete.
Write operation can resume after an extra delay to
ensure stability of the FLAG and EMPTY pins. If an
interrupt read signal is applied during retransmission,
the interrupt read cycle is executed after termination of
the retransmit cycle.

The retransmit function is only useful in systems where
less than 32K bytes of data are written between resets.
If a retransmit cycle is executed after more than 32K
bytes are written, old data cannot be retransmitted.

Since the RT pin is multiplexed as the firstload (FL) pin
in cascade connections, cascaded devices cannot be
used for retransmission. In singie-device configura-
tion, this pin is always high except during a retransmit
cycle.

18315
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Port Select Function

The uPD42532 is able to change the direction of data
transfer according to the logicali level of the signal
applied to the PS pin. When a high-level input is
applied to PS, Port A becomes the write portand PortB
the read port. When PS is low, the functions of the two
ports are reversed. While port functions are being
assigned, the REQUEST signals must be kept high.

Since register and storage cell data are preserved
during port selection, data written to a particular port
can also be read from that same port.

Cascade Connection

The uPD42532 can be used in a single-device, 32K by
8-bit configuration or it can be cascade connected by
means of the C|y and Coyrt pins to aliow unlimited
expansion of word width and length.

Single-Device Configuration. When using the
uPDA42532 as a single 32K by 8-bit data buffer, connect
Court 1o Cyn and set the FL pin to a high logic level
(see figure 3).

Expanded Word Width. When using multiple devices
to expand word width, connect RESET, REQUEST, PS,
and IR to the corresponding pins of each uPD42532 in
parallel and apply common control signals. Each Coyt
pin should be connected to its own Cyy pin (as in the
single-device configuration) and a high-level input
applied to each FL. The flag pins of a single uPD42532
can be used to represent the entire system (see
figure 4).

Expanded Word Length. When using multiple devices
to expand word length, set a high-level input to FL of
the lead uPD42532 and a low-level input to FL. of all the
others. Each CoyT pin should be connected to Cyy of
the device following it; Coyt on the last device should
be connected to C;y of the lead device. Connect
RESET, REQUEST, PS, and IR to the corresponding
pins of each uPD42532 in parallel and apply common
control signals.

The EMPTY, FULL, and READY pins of each device,
respectively, can be ORed together by external logic.
‘OR’ outputs are composite EMPTY, FULL, and READY
signals for all data buffers (see figure 5).

Operation. To enable operation of uPD42532s in cas-
cade connection, set the RESET signal(s) high to clear
the internal counters and initialize the write and read
address pointers. When the reset is complete, start
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writing to the iead device. While data is being written to
the first, all other devices output low READY signals
and ignore the REQUEST signals. When write opera-
tion in the first uPD42532 (n) reaches the last address,
its CoyT pin outputs a high-level signal and forces Ciy
of the next device high. Write operation shifts to the
next device in succession (n + 1). The READY (W)
signal of the first device (n) is driven low, and the
READY (W) signal of the succeeding device (n + 1)
goes high.

If only write cycles are being executed, each data
buffer outputs a low FULL signal as writing is com-
pleted for that device. At the point where the last device
finishes writing to its last address, all uPD42532s
output low-level FULL and READY (W) signals. The
ORed composite of these signals should be used to
inhibit write operation.

If write and read cycles are being executed simultane-
ously, and the storage cells in the lead device are not
full of accumulated data when the last device com-
pletes writing to its last address, write operation shifts
to the lead uPD42532 again. Writing continues in this
manner until every data buffer is full.

Read cycles also begin with the lead device (n) and
shift to the next (n + 1) once the last address has been
read. When all devices have been completely emptied
of data, the ORed composite of the EMPTY signals is
low. If the expanded word length configuration has less
than 64 bytes of data in a write register, EMPTY wili not
be atalow level; READY (R) will be low to indicate that
standard read operation may not proceed. Forced read
or dummy write cycles will be required to continue
reading any accumulated data of less than 64 bytes.

Figure 3. Single-Device Configuration Block
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Figure 4. Expanded Word Width Block Diagram
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Figure 5. Expanded Word Length Block Diagram
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Absolute Maximum Ratings Capacitance
Tao =010 +70°C; Voo = +5.0 V £10%
Terminal voltage, Vr =15t +70V A ° cc
Operating temperature, Topr 0to +70°C _&
Storage temperature, Tsrg 55 10 +125°C Parameter : Symbol Min Typ Max Unit Pins Under Test
Output current, I 50 mA Input capacitance  Cy 10 pF ESQSIZSTRR’EE;EFT‘_T
Power supply voltage, Vcc 150 +70V  gutput capacitance Co 10 pF READY, FLAG-
Comment: Exposure to Absolute Maximum Ratings for extended FLAG4, Coyr,
periods may affect device reliability; exceeding the ratings could FULL, EMPTY
cause permanent damage. The device should be operated within the Input/output Ciso 10 pF DBy-DBy
limits specified under DC and AC Characteristics. capacitance
Recommended DC Operating Conditions
Ta =010 +70°C; Voc = +5.0 V £10%
Parameter Symbol Min  Typ Max Unit
Iinput voltage, high ViH 24 Vee v
Input voltage, low ViL -1.0 038 v
DC Characteristics
Ta =0to +70°C; Voc =+5.0 V £10%
Limits
Parameter Symbel Min Typ Max Unit Test Conditions
Standby supply  lggy 20 mA REQUESTA,B
current = V4
Write/read cycle lgc2 80 mA twg=100ns;
supply current tre = 100 ns
Write cycle lcea 60 mA twc=100ns;
supply current REQUEST (R) = Vi
Read cycle lcca 60 mA tpc=100ns;
supply current REQUEST (W) = V4
Input leakage I -10 10 wA Vi=0to Vo
current other inputs =0V
Output leakage g —10 10 wA Vo=0to Vg
current output disabled
Output voltage, Vou 24 V lgy=—1mA
high
Output voltage, Vg 04 V lge=4mA
low
1853-9
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AC Characteristics
TA =0to +70°C; Vgg = +5.0 V £10%

Limits

Parameter Symbol Min Max Unit Test Conditions
Read cycle time e 100 ns
REQUEST (R) puise width tRaw 50 10000 ns (Note 5)
REQUEST (R) precharge time trap 30 ns
REQUEST (R) low hoid time after READY (R} high tRaN 50 10000 ns (Note 6)
READY (R) low output time tRRE 30 ns {Note 14)
Access time tac 50 ns
Access time after READY (R) high tACR 50 ns
Output data hold time ton 10 ns
Output data off time toFF 40 ns
Low-impedance output delay tz 5 ns
Low-impedance output delay after READY (R) high t zm 0 ns
READY (R) low time when empty tsRR 4800 + 64 twc ns (Note 8)
READY (R) low time when almost empty tEMR 0 4800 + 63 twc ns (Note 8)
Write cycle time twe 100 ns
REQUEST (W) pulse width twaw 50 10000 ns {Note 5)
REQUEST (W) precharge time twap 30 ns
REQUEST (W) low hold time after READY (W) high twan 50 10000 ns (Note 6)
READY (W) low output time twRrF 30 ns
Write data setup time tow 30 ns
Write data hold time toH 10 ns
REQUEST high setup time taRp ty +30 ns (Note 6)
READY (W) low time when full trw 0 3200 + 64 tge ns
FLAG1-FLAG4 output times trLo 4800 ns
EMPTY and FULL output valid times tero 40 ns
EMPTY and FULL output hold times tEFH 0 ns
FULL output off time troF 3200 ns (Note 9)
Cour output off time when read request is executed  tcoR 40 ns
CoyT output on time when write request is executed  tcow 40 ns
Cyn setup time for REQUEST (R) tcR 10 ns
Cin setup time for REQUEST (W) tow 10 ns
Reset pulse width tsw 100 ns
READY, FULL, and EMPTY output times after reset tswR 80 ns
FLAG1-FLAG4 output times after reset tssF 100 ns
REQUEST precharge hold time after reset tswa 30 ns
RT disable hold time after reset tsAT 800 ns

181~-10
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AC Characteristics (cont)

Limits
Parameter Symbol Min Max Unit Test Canditions
Court output low time after reset tswc 100 ns
READY (R) on time after interrupt read is executed tFRR 0 6400 ns (Note 7)
READY (W) off time after interrupt read is executed trwR 50 ns (Note 7)
READY (W) on time after interrupt read tirw 100 ns (Note 11)
REQUEST (W) hold time after IR input troa 60 ns (Note 13)
REQUEST (W) setup time before IR input tros 60 ns 1 8 -
IR pulse width trw 50 2000 ns (Notes 4, 12, 13) t
REQUEST hold time after PS input traq 100 ns
REQUEST setup time before PS input tpea 100 ns
READY output time after port selection tpsm 50 ns
RT pulse width tRTW 50 2000 ns (Note 4)
REQUEST setup time before RT input tBRT 60 ns (Note 10)
REQUEST hold time after RT input tRTG 60 ns
READY (R) on time after retransmit is executed trRTR 6400 ns (Note 7)
READY (W) on time after retransmit is executed twrt 4800 ns (Note 7)
READY off time after retransmit is executed tRRT 50 ns
EMPTY and FULL output hold times after retransmit  trgpr 0 ns
is executed
EMPTY reset time after retransmit is executed tRTE 3200 ns
FLAG¢-FLAG4 output valid times after retransmit tRTF 8000 ns
is executed
Input transition time tr 5 50 ns
Notes:
(1) Ali voltages are referenced to GND. (7) fanRT (IR) pulse is applied during IR (RT) operation, the RT

(2) All ac measurements assume input pulse rise and fali times of (IR) operation is delayed until IR (RT) operation is released.

5ns. (8) "“Empty” is defined as the state where the amount of stored data
is zero, and “almost empty” is defined as the state where the
amount of data is 1 to 63 bytes.

troF is defined from the rising edge of the REQUEST (R)
signal when the amount of stored data reaches the prescribed
value (that s, the value at which the FULL signal changes from a
low level to a high level as defined in Table 1).

(10) tggrT = 4800 ns minimum for the devices with process code K.

(3) Theinputvoltage reference levels for timing ratings are Vj (min)
and Vy,_(max). Transition time tr is defined between Vj,yand V), .

(4) IR and RT inputs cannot be applied simultaneously. A timing ©)
delay of at least 100 ns is required. See figures 6 and 7 for
acceptable input methods.

(5) The maximum pulse width of 10,000 ns applies only when the
READY signal is on.

(6) REQUEST cannot be raised to a high tevel during the topp +
tran (or twqn) interval.

Figure 6. Input Timing for IR and RT: Method 1 Figure 7. Input timing for IR and RT: Method 2

100 ns 100 ns

" /" " ‘

83-004803A 83-004804A
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AC Characteristics (cont) Figure 9. Input Timing

Notes [cont]:
(11) After all data has been read in an IR cycle for devices with 24V
process code K, always input a RESET signal to initialize the :
internal circuitry before proceeding to the next operation. See 08V |
figure 8. :
(12) The IR signal is invalid whenever the EMPTY signal is low on 5ns — :-— 5 ns —»
devices with process code K. 83-004806A

't

(13) if an IR input signal is applied in_a cascade connection for
devices with process code K, the REQUEST (W) signal must
stay at a high level until all data has been read. Flg ure 10. Oufpul Tlmlng

(14) Read cycles are normally executed so as to maintain the stored
data volume at levels above 2K bytes. If the data volume drops 20V
below 2K bytes for devices with process code K, read all of the

remaining data using the interrupt read option. 08V

Figure 8. Reset Pulse After IR Operation 83-004807A

rFlnaI Read During IR Operation

REQUEST (R) __\—/
RESET /_—\_— Output Terminal

83-004805A

Figure 11. Oulput Loads

83-005011A

181-12
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1PD42532

Timing Waveforms

Reset Cycle

l—— tsw
RESET
L L/ / -

)

48

tSRT

FLRT /

/72777 777777777

READY(W) | /

REQUEST(W) : : /

[ tSWR~| SRR l
—— 4
READY(R) L
S‘ ))
148
tQrRP tRON
< ¢
REquEste) / /) / / N / / / \////X \
\ ¢ s
1{s
tEFO trRaw
tEFH
))
—=1¢
EMPTY \
4
))
y {8
FULL l /
—1tssF
FLAG1 to
FLAG4
)
¢
|-—tswc
Cout
)L
1€s
Notes:
(1) IR = low
(2) PS = high or low
83-0048148
12X 18
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Timing Waveforms (cont)

Write Cycle

— ‘_/*“i\_ NSNS TN

twaw twap tWRF tarpP twaN

) )L
i 1 y—
READY(W) \
tow ﬂ - e
tpH
)
'4 ¢
w7777 X X0y XX XIT2TT777X X
A )
(o
tEFO
{EFH
) ) ))
¢ ¢ 1{s
EMPTY
tero
tEFH
)L )
1 o— 1{s O
FULL \
1 —
l=-tFLO>]
)3 —) —
FLAG1 to ¢ }‘ e '
FLAGs )y 3y )
¢ U (o
Notes:
1) IR = low

(2) FURT = high
(3) PS = high or low

(#) RESETY = low
83-004815B

18114
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Timing Waveforms (cont)
Read Cycle
tRC —= traw
Mad Y Y (s
REQUEST(R) \ / / V// //X \ Y/
K 2 3l K K
(
trRQw tRaP tRRF tarp tRaN
tEMR
b)) T )t
( s —
READY(R) Z
N AN 7
149
—» 0z tac
tOFF
e tACR
tac |°" tLzR
-7 —\
Dout . -
VoH ) 5 S
EMP (¢ - .
tFOF
b)) b)Y
(49 LYY
FULL
by
{
tFLO
J) J) )]
FLAG1 to ¢ ¢ AR S
FLAGQ b)) J) J )
S L A4S
Notes:
1) IR = low
(2 FURT = high
(3) PS = high or low
(4) RESET = low
83-0048168
186115
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NEC

Timing Waveforms (cont)

Interrupt Read Cycle

ARV

S P
X

\ v

-
W

tFw
IR \
T Iy
A4 S—
tFQB -—-|1FQA
>\
7 ! 4
REGUESTn X/ P
14 .
tFWR tarp
s
READY(W) \ /
0
REQUEST(R) ; W
|e———tFRR——*]
4 {x
READY(R) /
tEFO
EMPTY
tEFH
Notes:
(1) PS = high or low
(2) FLURT = high
(3) RESET = low

)

83-004818B

16116
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NEC 1PD42532

Timing Waveforms (cont)

Retransmit Cycle

FLRT \ l
READY(W) \L /l 18i
|tarp~l—twan
REQUEST(W) f : /l ‘V///// / / : \
READY(R) \ /Z
REQUEST(R) ‘(//////////// //X \
sy lL X/ /[
gt X /LK
Notes: PO
(1) PS = high or low
2) IR = low
(3) RESET = low
18T-17
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Timing Waveforms (cont)

Port Select Cycle

PS

—
REQUEST(A) ;

——tpBQ —*| *——1tPAQ

y
REGUEST(B) /

tPSR

READY(A)

READY(B)

83-0048208

181-18
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NEC ©1PD42532

Timing Waveforms (cont)

Cascade Cycle

REQUEST(W) _\__/—\ K
N
REQUEST(R) —\_/— \ / m
tcow tcor 18i
b)) T
Cout !
{n}
twWRF L—“ tRRF
READY(W) \
) )
L§
3
READY(R) ! \
{n)
R
tciw [—ﬁ tcIr
31
CIN '
n+1)
) )
READY(W) ¢
(n+1) /
READY(R) s
(n+1) ) /
149
Notes:
{1) IR = low
(2) FURT = high or low
(3) PS = high or low
(4) RESET = low
. . 83-0048178B
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