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puPD4A1264
Dual-Port Graphics Buffer

Description

The uPD41264 is a dual-port graphics buffer equipped
with a 64K x 4-bit random access port and a 256 x 4-bit
serial read port, The serial read portis connectedto an
internal 1024-bit data register through a 256 x 4-bit
serial read output circuil. The random access port is
used by the host CPU to read or write data addressed in
any desired order and has a write-per-bit option that
allows each of the four data bits t0 be individually
selected or masked for a write cycle.

The uPD41264 features fully asynchronous dual ac-
cess, except when transferring stored graphics data
from a selected row of the storage array to the data
register. During a datatransfer, the random access port
requires a special timing cycle using a transfer clock,
while the serial read port continues to operate nor-
mally. Following the clock transition of a data transfer,
serial read output data changes from an old line to a
new line and the starting location on the new line is
addressable in the data transfer cycle.

The puPD41264 is fabricated with a double polylayer,
N-channel, silicon gate process that provides high
storage cell density, high performance, and high reli-
ability. Refreshing is accomplished by means of RAS-
only refresh cycles or by normal read or write cycles on
the 256 address combinations of Ay through Ay during
a 4-ms period. Automatic internal refreshing, by means
of either hidden refreshing or the CAS before RAS
timing and on-chip refresh circuitry, is also availabie.
The transfer of a row of data from the storage array to
the data register also refreshes that row automatically.

All inputs and outputs, including clocks, are TTL-
compatible. All address and data-in signals are latched
on-chip to simplify system design. Data-out is un-
iaiched to allow greater system flexibility,. The
1iPD41264 is available in a 24-pin plastic DIP, or 24-pin
plastic ZIP, and is guaranteed for operation at 0 to
+70°C.
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Three functional blocks

— 64K x 4-bit randormn access storage array

— 1024-bit data register

— 256 x 4-bit serial read output circuit

Two data ports: random access and serial read

Dual-port accessibility except during data transfer

Addressable start of serial read operation

Healtime data transfer

Single +5-volt = 10% power supply

On-chip substrate bias generator

Random access port o

— Two main clocks: RAS and CAS

— Multiplexed address inputs

— Direct connection of I/O and address lines
allowed by OE to simplify system design

— Refresh interval: 256 cycles/4 ms

- Read, early write, late write, read-write/read-
modify-write, RAS-only refresh, and page mode
capabilities

— Automatic internal refreshing by means of the
CAS before RAS on-chip address counter

— Hidden refreshing by means of CAS-controlled
output

-—Write-per-bit capability

- Write bit selection multiplexed on 104-103

RAS-activated data transter

— Same cycle time as for random access

— Row data transferred to data register as
specified by row address inputs

— Starting location of following serial read
operation specified by column address inputs

— Transfer of 1024 bits of data on one row to the
data register, and the starting location of the
serial read circuit, activated by a low-to-high
transition of DT

— Data transfer during real-time operation or
standby of serial port

Fast serial read operation by means of 5C pins

— Serial data presented on $0g-803

— Direct connection of multiple serial outputs for
extension of data length

Fully TTL-compatible inputs, outputs, and clocks

Three-state cutputs for random and serial access

24-pin plastic DIP and 24-pin plastic ZIP packaging
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Pin Configurations

24-Pin Plastic DIP and S04

sct S 247GND
Sog (12 2317] 503
s01 3 2217 s0p
DT/OE (34 21{"] 50F
Wy/lOg T35 3 200 WallO3
wy/i0, [l g 1917 Wo/10p
WBWEj7 g 18[1CAS
AAS s 2 1717 Ag
Ag o 18] A4
As o 1500 Ag
Ag 314 140] ag
vee Lz 181 Ay
B3H-E531A
24-Pin Plastic ZIP
W2/10 Wa /iy
S0E $0,
503 GND
sC
504 S9g
Wy10g DT/OE
—_— W40
A As
4 Voo
A7 Ag
Az Ay
Ag cAS
B3IH-53804

Ordering Information

Row Access Serlal Access
Part Number Time {max) Time {max) Package
uPD41264C-12 120 ns 40 ns 24-pin
c15 150 ns 80 ns plastic DIP
uPD41264V 12 120 ns 40 ns 24-pin
V-15 150 ns 60 ns plastic ZIP

Pin identification

Symbol Function

Ag - Az Address inputs

CAS Column address strobe
OTGE Data transferfoutput enable
RAS Row address strobe

5S¢ Serial control

8Qg - 803 Serial read cutputs

SCE Serial output enable
Wo/lOg - Wa/lO5 Write-per-bit inputs/deta inputs and outputs
GND Ground

WBWE Write-per-bitfwrite enable
Veo + 8-volt power supply
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Recommended Operating Conditions Capacitance
Parameter Symbol Min Typ Max uUnit AT 010 *+70°CiVog = +50V =10%:f= 1 MHz
Supply voltage Veo 4.5 50 55 v Parameter Symbol Max Unit Pins Under Test
Input voltage, high Vi 2.4 55 v input capacitance Gy 5 PF Ao-hy
Input voltage, low ViL -1.0 0.8 v SCIIC) 6 pF ETiOf_
Operating temperature Ta 0 70 °C CiWBWE) 8 pF "_Y_E_B_,W E

Cipas) 8 pF  RAS
Absolute Maximum Ratings Cichy & PP OAS
Voltage on any pin except Vg relative to GND, ~1.0to +7.0V Gigo) 8 PP SOk
Vi Cyso) 8 pF 8C
Voltage on Vg relative to GND, Ve -10Vio +7.0V inputioutput Ciomwio) 7 pF  WollDg - WafiOg
Operating temperature, Topp 0to +70°C capeacitance
Storage temperature, Igrg -85to +125°C Quiput capacitance G (sg) ! PF__SC0-%0s
Short-circuit output current, ipg 50 mA
Power dissipation, Pp 1.5W

Exposure to Absolute Maximum Ratings for extended pericds may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.
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Block Diagram
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Device Operation

The uPD41264 has a random access port and a serial
read port. The random access port executes standard
read/write cycles as well as data transfer cycles, all of
which are based on conventional RAS/CAS timing. Ina
data transfer, data in each storage cell on the selected
row is transferred simulianeously through a transfer
gate to the corresponding register location, The serial
read port shows the contents of the data register in
serial order. The random access and serial read poris
can operate asynchronously, except when the transfer
gate is turned on during the data transter period.

Addressing

The storage array is a 256-row by 1024-column matrix.
Each of 4 data bits in the random access port corre-
sponds to 65,536 storage cells, and 16 address bits are
required to decods one celllocation. Eight row address
bits are set up on pins Ap through Ay and latched onto
the chip by RAS. Eight column address bits then are set
up on pins Ag through Ay and latched onto the chip by
CAS. All addresses must be stable, on or before the
falling edges of RAS and CAS,

RAS is similar to a chip enable signal; whenever it is
activated, 1024 cells on the selected row are sensed
simultaneously and the sense amplifiers automatically
restore the data. CAS is a chip selection signal that
activates the column decoder and inputfoutput buff-
ers.

Through 1 of 256 column decoders, 4 storage cells on
a row are connected to 4 data buses, respectively. ina
data transter cycle, 8 row address bits are used to
select 1 of the 256 possible rows involved inthe transfer
of data to the data register. Eight column address bits
are then used to select the 1 of 256 possible serial
decoders that corresponds to the starting location of
the next serial read cycle, Inthe serial read port, when
SC is activated, 4 data bits in the 1024-bit data register
are transferred to 4 serial data buses and read out.
Activating SC repeatedly causes a serial read cycle
(starting from the location specified in the data trans-
fer) to be executed within the 1024 bits in the data
register.

Random Access Port

An operation in the random access port begins with a
negative transition of RAS. Both RAS and CAS have
minimum pulse widths, as specified in the timing table,
which must be maintained for proper device operation
and data integrity. Once begun, a cycle must meet ali
specifications, including minimum cycle time. To re-
duce the number of pins, the following functions are
multi-plexed in the random access port:

e DT/CE

» WBWE

® WG, (i=0,123

The OE, WE and 10; functions represent standard oper-
ations while DT, WB, and W, are special inputs to be
applied in the same way as row address inputs, with
setup and hoid times referenced to the negative tran-
sition of RAS. The DT level determines whether a cycle

is a random access operation or a data transfer oper-
ation. WB affects only write cycles and determines

whether or not the write-per-bit option is used. W, gg

defines data bits to be written with the write-per-bit |

capability. In the following discussions, these multi- SEREEE

plexed pins are designated as DT(/OE), for example,
depending on the function being described.

To use the uPD41264 for random access, DT(OE) must
be high as RAS falls. Holding DT(/OE) high disconnects
the 1024-bit data register from the corresponding 1024-
digit lines of the storage array. Conversely, to execute
a data transfer, DT(/OE) must be low as RAS falls to
open the 1024 data transfer gates and transler data
from one of the rows to the data register.

Read Cycle. A read cycle is executed by activating
HAS CAS, and OE and maintaining (WB/JWE high while
CAS is active. The (W)IO, data pin (i = 0, 1, 2, 3)
remains in high impedance until valid data appears at
the output at access time, Device access time, tace, IS
the longest of the following three calculated intervals:

® iRaC
¢ RAS to CAS delay (tg:]gp) + teac

e RAS to OE delay + topa

12A-5
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Access times from RAS (tgac), from CAS (tcac), and
from OE OE (toea) are device parameters. The RASto CAS
and RAS to OE delays are system-dependent timing
parameters.

Output becomes valid after the access time has
elapsed and it remains valid while both CAS and OE are
low. CAS or OE high returns the output to high imped-
ance,

Write Cycle. A write cycle is executed by bringing
(WB/)WE low during the RAS/CAS cycle. The falling
edge of CAS or (WBAWE strobes the data on (WO,
into the on-chip data latch, To make use of the write-
per-bit capability, WB(/WE)} must be low as RAS falls. In
this case, data bits targeted for write operation can be
specified by keeping Wi{/IO} high, with setup and hold
times referenced to the negative transition of RAS,

For those data bits of W{(/IO)) that are kept low as RAS
falls, write operation is inhibited onthe chip. if WB(/WE)
is high as RAS falls, the write-per-bit option is not used
and a write cycle is executed for all four data bits.

Early Write Cycle. An early write cycle is executed by
bringing (WBAWE low before CAS. Data is strobed by
CASB, with setup and hold times referenced to this
signal, and the output remains in high impedance for
the entire cycle. As RAS falls, (DT)OE must meet the
setup and hold times of a high DT, but otherwise
(DTHOE does not affect any circuit operation while CAS
is active,

Read-Write/Read-Modify-Write Cycle. Bringing the
(WB/WE signal low with RAS and CAS low executes
this cycle. (WHIO; shows read data at access time.
Afterward, in preparation for the upcoming write cycle,
(WiNiO; is returned to high impedance by a high (o31)]
OE. The data to be written is strobed by (WB/)WE, with
setup and hold times referenced to this signal.

Late Write Cycle. This cycle shows the timing flexibility
of (DT))CE, which can be activated just after (WB/)WE
falls, even when (WB/)WE is brought low after CAS.

Refresh Cycle. A cycle at each of the 256 row ad-
dresses (Ag through A;) will refresh all storage cells.
Any cycle in the random access port (i.e, read, write,
refresh, or data transfer) refreshes the 1024 bits se-
lected by the BAS addresses or by the on-chip refresh
address counter

RAS-only Refresh Cycle. A cycle having only RAS
active refreshes one row of the storage array. A high
CAS is maintained while RAS is active to keep (WAIG;in
a state of high impedance. This cycle is preferred for
refreshing, especially when the host system consists of
multiple rows of random access devices. The data
outputs may be OR-tied with no bus contention when
RAS-only refresh cycles are executed.

CAS Before RAS Refresh Cycle. This cycle executes
internal refreshing using the on-chip control circuitry.
Whenever CAS is low as RAS fails, this circuitry auto-
matically refreshes the row addresses specified by the
internal address counter. In this cycle, the circuit oper-
ation based on CAS is maintained in a reset state.
When internal refreshing is complete, the address
counter automatically increments in preparation for
the next CAS before RAS cycle.

Hidden Refresh Cycle. This function performs hidden
refreshing after a read cycle, without disturbing the
read data output. Once valid, the data output is con-
trolled by CAS and OE. Afterthe read cycle, CAS is held
low while RAS goes high for precharging. A RAS-only
eycle is then executed (except that CAS is heid low
instead of high) and the data cutput remains valid,
Since hidden refreshing is the same as CAS before RAS
refreshing, the data output remains valid during either
operation.

Fast-Page Cycle.This feature allows faster data access
by keeping the same row address while successive
column addresses are strobed onto the chip. By main-
taining RAS low while successive CAS cycles are exe-
cuted, data is transferred at a faster rate because RAS
addresses are maintained internally and do not have to
be reapplied. During this operation, it is also possible
to execute read, write and read-writefread-modify-write
cycles. Additionally, the write-per-bit control specified
in the entry write cycle is maintained through the
following fast-page write cycle.
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Data Transfer Cycle. A datatransfer cycle is executed
by bringing DTY/OE) low as RAS falls. The specified 1 of
the possible 256 rows involved in the data transfer,
aswell as the starting location of the following serial
read cycle in the serial read port, are defined by
address inputs. DT(/OE) must be low for a specified
time, measured from BAS and CAS, so that the data
transfer condition may be satisfied . The low-to-high
transition of DT causes two transfer operations
through the datatransfer gates: column address butfer
outputs are transferred to the serial address counters,
and storage cell data amplified on digit lines is trans-
ferred to the data register At least one SC cycle is
required 1o hold the data in the register Otherwise, the
beginning of the next transfer cycle destroys the newly
transferred data. RAS and CAS must be low during
these operations o keep the transferred data in the
random access port.

Serial Read Port

The serial read port is used only to read serially the

transfer cycle. Data stored inthe serial register remains
valid for a minimum of 4 ms after the transfer cycle. The
onty condition under which the serial read port must
synchronize with the random access port is when the
positive transition of DT(/OE) must occur within a
specified period in an SC cycle. Except for this SC
cycle, the serial read port can operate asynchronously
with the random access port. The output data appears
at SO, after an access time of tgga, Mmeasured from SC
high, only when SOE is maintained low. The SC cycle
that includes the positive transition of DT({/OE) shows
old data in the data register; subsequent SC cycles
show new data transferred to the data register serially
and inalooped manner. The serial outputis maintained
until the next SC signal is activated. SOE controls the
impedance of the serial output to allow multiplexing of
more than one bank of uPD41264 graphics buffers into
the same external circuitry. When SOE is low, SO; is
enabled and the proper data is read. When SOE is ata

high logic level, S0 is disabled and in a state of high I

contents of the data register starting from a specified  impedance.

location, The entire operation, therefore, follows a datza

DC Characteristics

Ta= Oto +70°C; Voo = 5.0V =10%

Parameter Symbol Min Typ Max Unit Test Conditions

input leakage current L -10 10 LA Vi = 0to 5.5 V; all other pins not under test = OV
Qutput leakage current lor -10 10 17 Dour (I0; S0) disabled; Vour = 0to 55V
Random eccess port output voltage, high  Vour) 24 v loHR = -2 MA

Random access port cutput voltage, low Vo (p 0.4 v oL = 42 mA

Serial read port output voltage, high Vouis) 2.4 v loH(s) = -2 MA

Serial read port output voltage, low Vou(g) 0.4 v lorg = 42 mA

12LA-7
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Power Supply Current
Ta = Oto +70°C; Voo = +5.0V =10%
12 -15

Random Access Port Serial Read Port Symbaol Max Max Unit Test Conditions

Readfwrite cycle Standby lect a5 85 mA RAS and CAS cycling; tne = tge min;
0 = 0 mA; 85C = 8OE = Vyy (Note 1)

Standby Standby lcan 12 12 mA RAS = Vyy; Doyt = high impedance;
SC = SOE = Vi

RAS-only refresh cycle Standby lees 75 &5 mA BAS cycling; CAS = Vi tge = tge mim;
8C = SCE = Viy

Page cycle Standby lcea €5 85 mA RAS = Vy; CAS cycling; tpe = tpe min;
SC = S0E = V) (Note 1)

CAS before RAS refresh cycle Standby lees 75 65 mA CAS low as RAS falls; tge = tge min;
8C = SOE = Vi (Note 1)

Data transfer Standby lees 120 100 mA DT low as RAS falls; tge = tge min;
§C = SOE = Viy

Readfwrite cycle Active ey 155 130 mA RAS and CAS oycling; trg = tre min;
SOE = Vyi; 8C eyeling; tsce = tsco min
{Note 1)

Standby Active lccs 80 45 mA RAS = Vyy; Doyt = high impedance;
S0OF = VIL; SC cyeling; tSCC = g0 min
{Note 1}

RAS-only refresh cycle Active lccs 135 110 mA RAS cycling; CAS = Vi tge = tpe mim;
SOE = V|i; SC cycling; tsce = tsce min
(Note 1)

Page cycle Active lecin 125 100 mA RAS = Vy; CAS eyeling; tpe = tpc min;
SOE = V), 8C cycling; tgae = tsce min
{Note 1)

CAS befora RAS refresh cycle Active oot 135 110 mA CAS low as BAS falls; tge = tge min;
SOE = V; 8C eyeling; tgoe = tgoe min
{Note 1)

Data transfer Active lociz 180 145 mA DT low as RAS falis; tpg = tpe min;
SOE = V3 SC cyeling; tgoc = tgge min
(Note 1)

Notes:

{1} Noload on IO;or 8Oy, Exceptiorleco. looa, and loog real values

depend on output loading and oyole rates.
AC Characteristics
Ta = 0te +70°C; Vo = +50VE10%
pPD41264-12 uPD41264-18

Parameter Symbol Min Max Min Max Unit Test Conditions

Column address hold time after RAS low tan 80 100 ns

Column address setup time tasce ¢] ns

Row address setup time tasp ns

Access time from CAS teas 60 75 ns {Notes 2, 5)

Column address hold time toaH 20 25 ns

CAS pulss width ioas 80 10,000 75 10,000 ns
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AC Characteristics (cont)

pPDA1264-12 uPD41264-15
Parameter Symbol Min Max Min kMax Unit Test Conditions
DT low hold time after RAS low tcpn 40 55 ns {Note 12)
CAE before RAS refresh hold time fcuR 25 30 ns
TAS precharge time (page cycle only) tcp 50 60 ns
CAS precharge time {(nonpage cycle) topn 25 30 ns
CAS high to RAS low precharge time topp 10 10 ns
CAS hold tims teeH 120 150 ns
CAS before RAS refresh setup time icsn 10 10 ns
€AS 10 WE delay tewn 100 120 ns {Note 10)
Write command to CAS lead time towl 40 45 ns
Data-in hold time ton 35 45 ns {Note 11)
BT high hold time tHH 20 25 ns
Data-in hold time after RAS low tDHR 85 120 ns
BT high setup time tpHs ] 0 ns
DT low setup time thLs 0 0 ns
Data-in setup time tos 0 0 ns {Note 11}
DT high to CAS high delay tore 10 10 ns
DT high hold time after RAS high iDTH 20 25 ns
DT high to RAS high delay toth 10 10 ns
OE pulse width top 35 40 ns
Access time from OF toea 30 40 ns (Note 2)
OF to data-in setup delay oED 35 40 ns
BE hold time after WE low tOEH 30 40 ns
OF to HAS inactive setup time toES 10 10 ns
Output disable time from OE high toez 0 30 0 40 ns (Note 8)
Output disable time from TAS high tore 0 30 o] 40 ns (Note 6)
Page cycle time to 120 145 ns
Access time from BAS nAC 120 150 ne {Notes 2, 4)
Fow address hold time RAH 15 20 ns
HAS pulse width thas 120 10,000 150 10,000 ns
Random read or write cycle time fre 220 270 ns
RAS to TAS delay time fren 25 80 a0 75 ns {Note 4)
Read command hold time after CAS high troH 0 ] ns {(Note 9)
Read command setup time tRcs o 0 ns
DT tow hold time after FAS low tnDH 100 130 ns
{serial port active)
Hefresh interval tReF 4 4 ms
RAS precharge time tgp 90 100 ns
FAS high to TAS low precharge time trpc 0 o ns
Read command hold after RAS high RAH 20 20 ns (Note 9)
RAS hold time tpsh &0 75 ns

TLA=2
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AC Characteristics {cont)

pPD41264-12

wPD41264-15

Parameter Symbol Min Max Min Max Unit Test Conditions
Read-write/read-modify-write cycle time tawe 300 355 ns
FAS 10 WE delay tawn 180 195 ns {Note 10)
Write command to RAS lead time thwL 40 45 ns
SC pulse width tscy 10 20 ns
Serial output access time from SC tsca 40 €0 ns {Notes 2, 7}
Serial clock cycle time tsce 40 50,000 60 50,000 ns
8C precharge time tscL 10 20 ns
SC high to DT high delay tspn 10 20 ns
§C iow hold time after DT high tspH 10 20 ns
Serial output access time from SOE tson 35 50 ns
S0E pulse width tsoE 15 20 ns
Serial output hold time after SC high tsoH .10 10 ns
SOE low to serial output setup delay ts0o 5 5 ns
E0E precharge time isop 15 20 ns
Serial output disable time from SOE high tsoz 30 o 40 ns {Note 8}
Rise and fall transition time ir 3 50 3 S0 ns
Write-per-bit hold time tWEH 20 25 ns
Write-per-bit setup time twas 0 0 ns
Write command hold time twen 35 45 ns
Write command hold time after RAE low fWeR 95 120 ns
Write command setup time wes o o ns {Note 10}
Write bit selection hold time e 20 25 ns
Write command pulse width twp 35 45 ns
Write bit selection setup time tws o 0 ns
Notes:
See input/output timing waveforms for timing reference volt- ) Either tppy of tagy must be satisfied for a read cycle.

m

@
&)

)

&
®

&

VLA -10

ages.
Ses figures 1 and 2 for output loads.

An initial pause of 100 s is required after power-up, followed by
any eight RAS cycles (except CAS-before-RAS cycles), before
proper device operation is achieved.

Operation within the tpgop (max) limit ensures that tpac (Mmax)
can be met. The tpep (max) limit is specified as a reference point
only. ¥ tpep is greater than the specified tgap {max) limit, access
time is controlled exclusively by tcac.

Assumes that thepn 2 tgep (maxg.

An output disable time defines the time at which the output
achieves the open-circuit condition and is not referenced to
output voltage levels.

Data in the serial output register remains valid for 4 ms (min)
after a data transfer cycle.

Vi (min) and V) (min} are reference levels for measuring the
timing of input signals. Additionally, transition times are mea-
suted between Vyy and Vg

(10)

ay

(12)

wes tewns and tgwp are restrictive operating parameters in
read-writs and read-modify-write cycles only. If twoe =2 twes
{min), the cycle is an sarly write cycle and the data output will
romain open-circuit throughout the entire eycle. K towp = town
{min) and tgwp =tqwp (Min), the cycle is a read-write cycle and
the data output will contain data read from the selected cell. i
neither of the above conditions is met, the condition of the data
output (at access time and untif CAS returns to Vi) is indeter-
minate.

These parameters are referenced to the falling edge of CAS in
early write cycles and to the falling edge of (WB/WE in delayed
write or read-modify-write cycles.

Use tppy and iopy when the serial port is active and tppyq,
trsn. togn and tege i it is in standby,

{13) SOE may be tied to GND if the output enable function of the

serial port is not needed.
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Figure 1. Input Timing
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Figure 2. QOuilpul Timing
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Figure 3. QOuiputl Loading in Random Access Port
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Figure 4. QOuilput Loading in Serial Read Port
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Timing Waveforms
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Timing Waveforms {cont)
Early Write Cycle
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Timing Waveforms (cont)
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle
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pPD41264 N E C

Timing Waveforms (cont)

HAS-Only Refresh Cycle

tRC

tRAS o b 1RC

[ X 4 Y

RAS N\ L
%

ICRP

ﬁ—tgpcﬁ
CAS /

TASR |

o TN e

¥

WB/WE

'DHS 4-——>l L—b 1DHH
e 4 3
BT/OE 7 \

W O

High Impedance

B3IH-68021

CAS Before RAS Refresh Cycle

TRC

. g AP
IosR | M——ICHR

e——{RPC

CAS

High impedance
Wi 710

B3H-66038

1" A-16



N E C pPD41264

Timing Waveforms (cont)

Hidden Refresh Cycle
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NEC

Timing Waveforms (cont)

Page Read Cycle
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Timing Waveforms (cont)

pPDA41264

Page Early Write Cycle
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NEC

Timing Waveforms (cont)

Page Late Write Cycle
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pPD41264

Timing Waveforms (cont)

Page Read-Modify-Write Cycle
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NEC

Timing Waveforms (cont)

Data Transter Cycle (Serial Port in Standby)
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NEC

pPD41264
Timing Waveforms (cont)
Data Transfer Cycle (Serial Port Active)
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Timing Waveforms (cont)

Serial Read Cycle
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