HM53051 Series

262,144-Word x 4-Bit Frame Memory

H DESCRIPTION

HM53051P is a 262,144-word x 4-bit frame memory, using the most advanced
1.3 um CMOS processes. It performs serial access by an internal address genera-
tor.

it offers a high-speed cycle time of 45 ns or 80 ns (min). As input data and out-
put data can be written or read in any cycle, synchronized with a system clock, and
the delay between data read/write operations is freely settable. Y/C separation and
frozen pictures can be realized easily in 4 fsc NTSC digital TV or VCR systems.
Also, it enables random access in 32-word x 4-bit data block. With this function,
picture in picture or a multiplexed picture can be displayed with ease.

# FEATURES

* 262,144-Word x 4-Bit Serial Access Memory
« Organized with Dual Ports

Serial INPUL .. ..o x 4-Bit

Serial OUIPUL ...« verie et ee e x 4-Bit
* High Speed

Read/Write Cycle Time .........c..ooiiviiiiniinnenes 45 ns/60 ns (min)

Access Time
¢ Semi-Synchronous Read/Write Cycle
* Low Power

Active: 200 mW (typ)
« Random Access in 32-Word x 4-Bit Blocks
« External Refresh Control is Unnecessary

B ORDERING INFORMATION

Part No. Access Time Package
HMS53051P-45 45ns 300 mil 18-pin
HMS53051P-60 60 ns Plastic DIP

(DP-18B)
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(Top View)
B PIN DESCRIPTION
Pin Name Function
Din Data Input
Dout Data Output
OF Output Enable
TAS Transfer Address Strobe
CIK System Clock
CGW Clock Gate (Write)
CGR Clock Gate (Read)
SAD Serial Address
SAS Serial Address Strobe
WE Read/Write Enable
961



HM53051 Series
Bl FUNCTIONAL DESCRIPTION

® Serial Access Memory with 1/0 Separated

Read cycle and write cycle of HM53051 can be operated
independently synchronized with a system clock. It realizes
time compression or expansion for picture in picture in digital
TV, for example.

® Write Cycle by CGW

Write data are taken in at the falling edge of the system
clock CLK when CGW is low. If CGW is high, HM53051
does not enter write cycle (cycle time is defined by system
clock cycle time). Time is compressed easily with CGW.

ax g

Din Xx Dn W Dn+1
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¢ Read Cycle by CGR

Read data is output at the falling edge of the system
clock CLK when CGR is low. If CGR is high, HM53051 does

not enter read cycle (cycle time is defined by system clock
time). Time is expanded is realized easily with CGR.

Tk L 1]

| 1 | l ]
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B RANDOM ACCESS

The HM53051 is also capable of random access by serial
address input, SAD. Random access by the unit of 32-word
x 4-bit is performed, when TAS is low after read address
(ARO-AR12), write address (AW0-AW12) and mode setting

flags, RF {Read Flag), WF (Write Flag) and MF (Mode Flag)
are read into by SAD with synchronous SAS. In order to out-
put data continuously, the address specified by SAD incre-
ments automatically.

SAD ABR12 AW1Z AR1 AWD

e R 00RO

TA3
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B MODE PROGRAMMING

Operation mode in HM53051 is programmed by the combination of SAD 5-bit.

MF WF RF AWO AR) Mode
0 0 0 X X ‘Write/Read Address Asynchronous Transfer
0 0 X X Write Address Asynchronous Transfer
0 1 0 X X Read Address Asynchronous Transfer
0 1 1 X b3
1 0 0 X b3 Write/Read Address Synchronous Transfer
1 0 1 x X Write Address Synchronous Transfer
1 1 0 X X Read Address Synchroncus Transfer
1 1 1 1 1 System Reset
1 1 0 0
1 1 0 1 Inhibit
1 1 1 1 [

Note: x means Don’t Care.
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HM53051 Series

B READ/WRITE ADDRESS ASYNCHRONOUS TRANSFER MODE

» Read Address Asynchronous Transfer Mode
{1) Read address asynchronous transfer mode (1) (CGR: Low)

1 2 3 31 32 33 63 64 65

b OB R -~ e

Add AR _L Add AR+1
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Note: The data block at read address AR, specified by SAD, is output starting from the 32nd system clock after the falling of TAS.
(2) Read address asynchronous transfer mode (2) (CGR: High)

1 2 3 31 3z 33 34 35 36

ax L LT LI T e resrereregr
TAS U """
e |
Dowt _ —ee-- o Wnﬂmﬂmm
| Add AR
b
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Notes: 1. The data block at read address AR, specified by SAD, is output starting from the 32nd system clock after the falling of

TAS.
2. 1If CGR is turned to low after 33rd clock from falling edge of TAS, the data at read address AR( D2, D3, D4 .. .) is output

with synchronous CLK while CGR is low.

« Write Address Asynchronous Transfer Mode
(1) Write address asynchronous transfer mode (1) (GRW: Low)

1 2 3 31 32 33 63 64 65

CGW
e SONERERC - - QT T - - TN TR PR
!_ Add AW Add AW+1 I Add AW+2

T
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Note: The data block at write address AW, specified by SAD, is taken in starting from the Lst clock after the falling edge of TAS.
(2) Write address asynchronous transfer mode (2} (CGW: High)

1 2 3 31 32 33 34 35 36

TILLETIE YTy

LR LU0

AKX XK

O ROGROOCOMIONO

X000
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Note: If CGW is turned to low after falling of TAS, the data block at write address AW is taken in with synchronous CLK.
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HM53051 Series
B READ/WRITE ADDRESS SYNCHRONOUS TRANSFER MODE
* Read Address Synchronous Transfer Mode
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Note: When TAS turns to low, the data block at read address AR, specified by SAD, is output after the data block at the present read
address ARN, and the next address ARN + 1 is put out.

* Write Address Synchronous Transfer Mode

N 1 2 n n+1l 31 32 33 1£ns32
K —/ Moo
TAS %‘r-l f 45
CGW -4 4y
Din W D1 B D2 gg Dn mDn+lKD31 QX D32 )00 D1 XX D2 0 D3
Add AW Add AW+1
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Note: When TAS turns to low, the data block being written is taken into write address AW.

B SYSTEM RESET MODE

System reset mode is the same as read/write address asynchronous transfer mode except that read/write address are reset
to 0.

* System Reset by SAD
Note: System reset mode starts when MF, WF, RF, AWO, and ARO are all high.
¢ System Reset by SAS and TAS

(@]
fwl
-

gy
T

L——Sysmm reset mode
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Note: System reset mode starts when both SAS and TAS are low at the falling edge of the CLK.
¢ 1 Field Delay

Note: Field-delayed data is output, when CGR and CGW turn to high before the system reset at the beginning of every field, and turn
to low simultaneously after the 33rd clock from the system reset.
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HM53051 Series

B NOTES ON USING HM53051

 Input/Output data of 32 words is not written or read in ¢ Input data is not read out immediately. The data (32 word

read/write address asynchronous transfer mode or during
system reset. The data is written or read out in blocks of
32-word x 4-bit. Input data of less than 32 words is not
written in write address asynchronous transfer mode or
during system reset. When asynchronous read address
transfer mode or system reset mode is activated, output
from the current data block will continue. When output
data from the current data block is finished, the next data
block is not read out if it has less than 32 words.

(1) Read/write address asynchronous transfer mode

x 4-bit) is written into the memory array in the next 32 cy-
cles after it is taken in.

The data can be read out only after writing to the memory
array is completed. If read address transfer mode is pro-
grammed after the 33 word clock from on input data block,
new data can be read out. If this mode is programmed be-
fore the 33 word clock, new data or old data is output.

CIx 2 I 2 2| 3 -~-132
ax T =l e =]l J=]:T:]:] |
TaS ‘ I l I

{ Write Address (Read Address
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|
| i
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(2) Read/write address synchronous transfer mode
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HM53051 Series

* Mode Programming

Do not reprogram read address transfer mode before a
read operation of the previous read address transfer mode
or system reset mode is completed. If it is reprogrammed
during a read operation, address becomes invalid, and the
device may malfunction.

(1) Read address asynchronous transfer mode

Do not reprogram write address transfer mode or system
reset mode before a write operation of the previous write ad-
dress transfer mode or system reset mode is completed. If it
is reprogrammed during a write operation, address becomes
invalid, and the device may malfunction.

TIK 1[2[3['--132[1[213[~-4132]1I2[3l-~-]32
cycle | |
wo L L
(Read Address AN) {Read Address AM)
Dout
Reading from Reading from Dout of
Address AN Address AM Address AM
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Address AN
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(2) Read address synchronous transfer mode
CLK 1]2[3‘---]32Il|2l1,~--I32]1l2]3]---]32l[Zj
cycle | l
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{3) Write address asynchronous transfer mode
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(4) Write address synchronous transfer mode

HM53051 Series

CLK [lzl3!"~I32l1[2l3]"'[32 1]213]""32
cycle
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* Addresses must be set by read and write address asyn-
chronous transfer or system reset 100 us after power on.

B ABSOLUTE MAXIMUM RATINGS

Before an address can be set, 32 CLK initialization cycles or
more are required.

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vg Vr —1.0to +7.0 v
Power Dissipation Pt 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tste —35t0 +125 °C
Storage Temperature (under Bias) Thias —10to +85 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 45 5.0 5.5 v
Vsg 0 0 0 v
Input Voltage Vin 27 — 63 v
ViL -05 — 0.8 \ 1
Note: 1. — 3.0V for pulse width < 10 ns.
* DC and Operating Characteristics (Ty = 0 to +70°C, Vgc = 5V +10%, Vss = 0V)
Parameter Symbol Min Typ Max Unit Test Conditions Note
Operating Power Supply Current Iec — 40 60 mA i\dm. Ey(c)le,
out = OmA
Ve = 55V
Input Leakage Current 1 —10 — 10 A cC
P ge tu L a Vin = Vssto Ve
OE = Viy
Output Leakage Current 1 —10 — 10 A
by ge urren Lo " Vour = Vssto Ve
Outpu t Voltage VOL — — 0.4 v IOL = 42mA
VOH 24 — b v IOH = —2mA
* Capacitance (Tp = 25°C, f = 1.0 MHz)
Parameter Symbol Min Typ Max Unit Test Conditions Note
Input Capacitance Cin — — 5 pF Vip = 0V
Output Capacitance Cout — — 7 pF Vout = 0V
Note: This parameter is sampled and not 100% tested.
G HITACHI
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HM53051 Series

* AC Characteristics (Voc = 5V $10%, Ta = 0 to +70°C)

AC Test Conditions
Input and Output Timing Reference Levels: 1.5v
Input Pulse Levels: Vgg to 3V
Input Rise and Fall Times: 5ns
Output Load: 2 TTL + 50 pF
(Including scope and jig)
Parameter Symbol .HM53051-45 HMS53051-60 Unit
Min Max Min Max
System Clock Cycle Time tcc 45 300 60 300 ns
TIX Pulse Width teL B = 15 - ns
tcH 15 — 15 — ns
Access Time from CLK tac — 35 — 40 ns
Output Hold Time ton 5 — 8 — ns
Output Enable Access Time tOEA — 25 — 30 ns
Output Enable to Output in Low Z toLZ 5 — 5 — ns
Output Disable to Output in High Z tOHZ 0 20 0 20 ns
CGR Setup Time tGRS 15 — 15 — ns
CGR Hold Time t{GRH 5 — 5 — ns
CGW Setup Time tGws 15 — 15 — ns
CGW Hold Time 1GWH 5 — 5 — ns
Write Command Setup Time twes 15 — 15 — ns
‘Write Command Hold Time twCH 5 — 5 —_ ns
Data Input Setup Time tps 15 — 15 — ns
Data Input Hold Time tDH 5 — 5 — ns
SAS Cycle Time tsc 45 — 60 — ns
SAS Pulse Width SL B - 1 - =
tSH 15 — 15 —_ ns
Serial Address Setup Time tSAS 15 — 15 — ns
Serial Address Hold Time tsAH 5 — 5 — ns
SAS Setup Time during Mode Programming tSSH 15 — 15 — ns
SAS Hold Time during Mode Programming tSHH 5 — 5 — ns
TAS Setup Time t1s 15 — 15 — ns
TAS Hold Time tTH 5 — 5 — ns
e Tt w | 5 | - | s | - | =
gﬁ Hold Time during \SHL 5 _ 5 . ns
ystem Reset by SAS/TAS
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B TIMING WAVEFORMS
* Read/Write Cycle

HM53051 Series
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Notes: 1. Write cycle starts when CGW is low and WE is low. Data are not written when WE is high. Time-compression mode is
realized by controlling CGW.
2. Read cycle starts when CGR is low. Time-expansion mode is realized by controlling CGR.

» Read Cycle (OE Control)
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Notes:

2. toLz and toyyz are sampled and not 100% tested.
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1. topz is defined by the time at which the output achieves the open circuit condition.

969



HM53051 Series

¢ Mode Selection
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Note: SAS operates asynchronously with CLK. When TAS is low at the falling edge of the CLK, the addres transfer cycle starts. SAS
should be high during the address transfer cycle.

¢ SAS, TAS Reset Mode

w T I I I I
w NTH777ITTTTTTTISR
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Note: The mode which was selected by SAD before SAS and TAS reset, if SAS and TAS are reset, should be changed because SAD is
newly taken into by SAS. The mode should be reselected by SAD after SAS and TAS reset.
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