HM53051 Series

262,144-Word x 4-Bit Frame Memory

# DESCRIPTION

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

it offers a high-speed cycle time of 45 ns or 60 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 INPUt . .. oo x 4-Bit

HM53051P Series

30DP188

(DP-18B)

B PIN OUT
HMS53051P Series

Douz {1 N 18] Vs
Serial QUIPUL ... oot x 4-Bit
™ H|gh Speed Dout3 E 17 | Doutd
Read/Write Cycle Time ........ ... iiiaieiinannas 45 ns/60 ns (min) ot (3 6] Douto
ACCESS TIMG .ttt iieiieansmeanntas s 35 ns/40 ns (max) .
« Semi-Synchronous Read/Write Cycle Tas [«] 15 | saD

* Low Power

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

B ORDERING INFORMATION

ax 5]
oW 5]
Dln3E 12| WE

Dinz [ 8| 11 | Din0
Part No. Access Time Package vic | 8 1% | Dinl
HMS53051P-45 45ns 300 mil 18-pin 01071
HMS53051P-60 60 ns Plastic DIP (Top View)
(DP-18B)
B PIN DESCRIPTION
W BLOCK DIAGRAM
Pin Name Function
SAD O—— Din Data Input
Dout Data Qutput
01— R 1 S5 e oF | Oupu bt
Register & Decoder 262,144 x 4 e
Register TAS Transfer Address Strobe
TASO —
CLK System Clock
— CcGwW Clock Gate (Write)
CGR Clock Gate (Read)
Column Decoder | SAD Serial Address
Read/Wrie/Relresh m" SAS Serial Address Strobe
CLK O—‘- ontrol —
CGR O-———  Timing Generator Read Data Write Data WE Read/Write Enable
CGWO——— L Register Register
Shift Register Shift Register
OE  Doutd Dow2 Dind Din2 WE
Dout} Dout3 Dinl  Diad
oov-2
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HM53051 Series

B 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 TLK when CGW is low. H CGW is high, HM53051
does not enter write cycle (cycle time is defined by system
clock cycle time). Time is compressed easily with CGW,

Din X)( Dn )@( Dt

W [

(XL XXX

- I
(XXX XX XX

0107-3

¢ 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 (cycte time is defined by system clock
time). Time is expanded is realized easily with CGR.

| l | | |

e | B

Dout Dn

s XXX b3

0107 -4

B RANDOM ACCESS

The HM53051 is alsc 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 ARIL'_m AWIZ mﬂll m AW1 ‘ x AR xg’ Awom RF WF MF

™ LI
0107-5
H MODE PROGRAMMING
Operation mode in HM53051 is programmed by the combination of SAD 5-bit. "
MF WF RF AW0 ARQ Mode
0 0 0 X X Write/Read Address Asynchronous Transfer
0 X X Write Address Asynchronous Transfer
0 1 0 X X Read Address Asynchronous Transfer
0 1 1 X b
1 0 0 X X 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 1 0 0
1 1 1 0 1 Inhibit
1 1 1 1 0
Note: x means Don’t Care.
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B READ/WRITE ADDRESS ASYNCHRONOUS TRANSFER MODE

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

R D G Gy i 10 CREES) | £ (TR 7

Add AR _L Add AR+1

T
0107-6

Note: The data black 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)

H 2 3 ___ 31 3z 33 34 35 36
TIK . S L
T T
o« I
Dot =me=-- R _ ot (o2 (o3 YA D4 X
i Add AR
0107-7

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 1f 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 law.

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

e T e B o T T T s T s T N o 0

CGW
Din D1 D2 D3 X ----- (O o3z I 01 XX D2 ——_ D3l YR D3z )R(p1 X D2
L Add AW Add AW +1 | Add AW +2
I )

J
0107-8

Note: The data block at write address AW, specified by SAD, is taken in starting from the 1st clock after the falling edge of TAS.
(2) Write address asynchronous transfer mode {2} (CGW: High)

1 2 T ) 32 33 3 35 36
T LT T
w7 " |

A

44,

ey

VA \VAANAJ \AJ N
RORRUROO000C0CCO

R RRCRCCRXX

0107-9

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

1Sng32
L N 2 90 34 63 64 65 66
ik l—] [_55 ] mxamlnlale |—Ss—l M
. i 55
Tas L]

GR (14 u
Pl
pout DX D2 X)X 03 mnw(s D3 u[ﬁgumumn D3 &&( ﬂ m m
Add ARN Add ARN+1 ———=fa———— AR

0107-10

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

e 1 2 n . 31 32 33 =

CGW =

f
Din & Dl m D2 )g Dn mDn+lf§D31m Dszm D1 m D2 m D3

Add AW Add AW+1

01a7-11

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 ARD are all high.
* System Reset by SAS and TAS

O
C
=

T
U

l-— System reset mode

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.

2

3,
>
|

0107-12
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HM53051 Series
B NOTES ON USING HM53051

« Input/Output data of 32 words is not written or read in s Input data is not read out immediately. The data (32 word
read/write address asynchronous transfer mode or during x 4-bit) is written into the memory array in the next 32 cy-
system reset. The data is written or read out in blocks of cles after it is taken in.
32-word x 4-bit. Input data of less than 32 words is not The data can be read out only after writing to the memory
written in write address asynchronous transfer mode or array is completed. If read address transfer mode is pro-
during system reset. When asynchronous read address grammed after the 33 word clock from on input data block,
transfer mode or system reset mode is activated, output new data can be read out. If this mode is programmed be-
from the current data block will continue. When output fore the 33 word clock, new data or old data is 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

Gk T =l [:1°[ [=[ T[T J=i'] eJa] [=]
, |

TAS I | | I

{Write Address (Read Address
AN) AN}

-
|

Dout

Din of Writing on Reading from Dout of
| Address AN Address AN | Address AN | Address AN

.
_1

0107-13

(2) Read/write address synchronous transfer mode

CLK i]2lal»--lsz|1|z]3|'--132||l]2[3|--~[321112|31-'»1321

cycle

™ L LI
|

(Read Address
' Write Address
AN) AN

Din of Writing on
Address AN Address AN

Dout r I l
. < AN Dout of
o D Bamplmetestt | AR
. | '
o107-14
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* Mode Programming

Do not reprogram read address transfer made 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.

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.

(1) Read address asynchronous transfer mode

CIK 1[2[3[---[32[1[2]3[---]32|1|2I3|---|3z
cyele | I
o L L
(Read Address AN) ‘Read Address AM)
Dout
Reading from Reading from Dout of
Address AN Address AM Address AM
Doul of
Address AN

0107-15

(2) Read address synchronous transfer mode

CLE 1]2[3[---]32|lelalu-[azlllzlsj---]n1[2_]
cycle I I
TAS I l I I
(Read Address AN) i Read Address AM )
Dout
Reading from Daut of Reading from
i Address AN ! Address AN |l Address AM
I "l |
0107-16
{3) Write address asynchronous transfer mode
CLK ll213""]32]]!2'3]"'[321][2]3["'!32
cycle I
TAS , I
[ Write Address AN {Write Address AM)
Din
Din of Writing on Din of
Address AN Address AN Address AM
¢107-17
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HM53051 Series

(4) Write address synchronous transfer mode

K I[z[3|~--|3zl1[z]a]---laz 1]213’---|3z
cycle
TAS I | | J
(Write Address AN) {Write Address AM )
Din
Din of Writing on Din of
Address AN Address AN Address AM
0107-18
» Addresses must be set by read and write address asyn- Before an address can be set, 32 CLK initialization cycles or
chronous transfer or system reset 100 ps after power on. morg are required.
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vr — 1.0t +7.0 v
Power Dissipation Pr 1.0 W
Operating Temperature Topr Oto +70 °C
Storage Temperature Tste —35t0 +125 °C
Storage Temperature (under Bias) Thias —10to + 85 °C

# ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Yco 45 5.0 5.5 v
Vss 0 0 0 v
Input Voltage Vin 27 — 65 v
ViL —-05 — 0.8 v 1

Note: 1. — 3.0V for pulse width < 10 ns.
* DC and Operating Characteristics (To = 0 to +70°C, Voo = 5V £10%, Vgg = 0V)

Parameter Symbol Min Typ Max Unit Test Conditions Note
Operating Power Supply Current Icc — 40 60 mA Min. Eycie.
Iout = 0mA
Yoo = 5.5V
Input Leakage Current 1 - 10 — 10 A cc
P £ U a Vin = Vssto Ve
OE =V
Output Leakage Current I - 10 — 10 A H
? & Lo a Vour = Vssto Ve
Output Voltage YoL — — 0.4 v Ipp = 42mA
Vou 2.4 — —_ ¥ IoH = —2mA
* Capacitance (T4 = 25°C, f = 1.0 MHz)
Parameter Symbol Min Typ Max Unit Test Conditions Note
Input Capacitance Cin — — 5 pF Vin = 0V
Output Capacitance Cout — — 7 pF Vout = 0V

Note: This parameter is sampled and not 1009% tested.
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HM53051 Series

¢ AC Characteristics (Voo = 5V £10%, T4 = 0to +70°C)

AC Test Conditions

Input and Qutput Timing Reference Levels: 1.5V

Input Pulse Levels: Vgg to 3V

Input Rise and Fall Times: 5ns

Cutput Load: 2TTL + 50 pF

(Including scope and jig)
HM53051-45 HM53051-60
Parameter Symbol - Unit
Min Max Min Max
System Clock Cycle Time tce 45 300 60 300 ns
CLX Pulse Width tcL 15 — 15 - ns
tcH 15 — 15 — ns
Access Time from CLK tAC — 35 — 40 ns
Output Hold Time toH 5 — 8 — ns
Output Enable Access Time tOEA — 25 — 30 ns
Output Enable to Output in Low Z toLz - 5 — — ns
Output Disable to Qutput in High Z {OHZ 0 20 0 20 ns
CGR Setup Time tGRS 15 — 15 — ns
CGR Hold Time {GRH 5 — 5 — ns
CGW Setup Time tGws 15 — 15 — ns
CGW Hold Time IGWH 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 tpH 5 — 5 — ns
SAS Cycle Time tsc 45 — 60 — ns
. . tsp 15 —_ 15 — ns
SAS Pulse Width
ISH 15 — 15 —_ ns
Serial Address Setup Time tgAS 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 trs 15 — 15 — ns
TAS Hold Time tTH 5 — 5 — ns
SAS Setup Time during
System Reset by SAS/TAS tssL 15 - 15 - ns
SAS Hold Time during . 5 _ 5 . s
System Reset by SAS/TAS SHL
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B TIMING WAVEFORMS
* Read/Write Cycle

%
|

fows Loww tows Lown tows Lown }

Lors Lonu leas toau |

Dout

0107-19

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)

ax X /
L reas fac
aoR W?E 7TV T T7 777777
OE X =
Dout ( )__ o

Notes: 1. topz is defined by the time at which the output achieves the open circuit condition.
2. toLz and topz are sampled and not 100% tested.
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HM53051 Series
¢ Mode Selection

- I
o X DI XKRRAXTIIIIK

o Gel b tre
_ AN\ 7 7

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

tel 1

tsu

| tsse tsmL

s N IZIIIIIIIIIIIIIIIIE S
w NS X777 F

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.

010722
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