HM63021 Series

2048-Word x 8-Bit Line Memory

H DESCRIPTION

HM63021 is a 2048-word x 8-bit static Serial Access Memory (SAM) with sepa-
rate data inputs and outputs. Since it has an internal address counter, no external
address signal is required and internal addresses are scanned serially. Using five
different address scan modes, it is applicable to FIFO memories, double-speed con-
versions, 1H delay lines and 1H/2H delay lines for digital TV signals. Its minimum
cycle times are 28 ns and 34 ns each corresponding to 8 fsc of PAL TV signals and
NTSC TV signals. Al intputs and outputs are TTL-compatible. This device is pack-
aged in a 300 mil dual-in-line plastic package.

HM63021 Series

H FEATURES
« Five Modes for Various Applications 3DDP28N
e Carresponds to Digital TV System with 4 fsc Sampling (PAL, NTSC) (DP-28N)
« Decoder Signal Output Pin; Fewer External Circuits
* Asynchronous Read/Write Operation; H ORDERING INFORMATION
Separate Address Counter for Read/Write -
No Address Input Required Part No. | Access Time| Package
e High Speed; Cycle Time ...t 28 ns/34 ns/45 ns (min) HM63021P-28 28 ns 300 mil 28-pin
* Completely Static Memory; No Refresh Required HM63021P-34 34ns Plastic DIP
¢ 8-bit SAM with Separate |/O HM63021P-45 45 ns (DP-28N)
@ LOW POWET ..ttt e 250 mW typ. Active
* Single 5V Supply
e TTL Compatible
M PIN OUT
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(Top View)
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HM63021 Series

B PIN DESCRIPTION

Pin No. Pin Name Function
1 MODEI!1 Mode Input 1 (Al Modes)
1 oK/
3 RRES/RES Read Reset Input (TBCE, DSC, TBC)
Reset Input (1H/2H, D)
4-11 Dino-Din7 Data Input (All Modes)
12 WE Write Enable Input (All Modes)
e High Impedance (TBCE, DSC)
13 High Z/WDEC/DEC1 Write Decode Pulse Output (TBC)
Decode Pulse Output 1 (1H/2H, D)
14 Vss Ground (All Modes)
- Write Clock Input (TBCE, DSC, TBC)
15 WCLK/WT/DEC4 Write Timing Input (1H/2H)
Decode Pulse Output 4 (D)
- - Write Reset Input (TBCE, DSC, TBC)
16 WRES/DS/DEC3 Delay Select Input (1H/2H)
Decode Pulse Output 3 (D)
17-24 Douto—Dout7 Data Outputs (All Modes)
25 OE Output Enable Input (All Modes)
o Mode Input 3 (TBCE)
26 MODE3/RDEC/DEC2 Read Decode Pulse Output (TBC)
Decode Pulse Output 2 (1H/2H, D)
27 MODE2 Mode Input 2 (All Modes)
28 Ve Power Supply ( + 5V) (All Modes)
H MODE TABLE
Mode Signals Mode Application Example Note
MODEI1 MODE2 MODE3
H H H Time Base Compression/Expansion (TBCE) Picture in Picture
H H L Daouble Speed Conversion (DSC) Non Interface
H L — Time Base Correction (TBC) Time Base Corrector 1
L H — 1H/2H Delay (1H/2H) Vertical Filter 1
L L — Delay Line (D) Delay Line 1
Note: 1. Decoder Output Signal (RDEC, DEC2).
H ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit Notes
Voltage on Any Pin Relative to Vgg V1 —05to +7.0 v
Power Dissipation Pt 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
Storage Temperature Under Bias Toias —10to +85 °C
Note: 1. — 3.5V for pulse width < 10 ns.
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HM63021 Series

H BLOCK DIAGRAM

Ve Vis WE Dind  Din?
LQ’ Write Address Ld’ e p fwut
a9 Control
l_—!
~
S (2047)
Address
WDEC Decoder
p—=1{  Write Column Decoder
RCLK/CLK Write Column Switch
(Write Stop)
RRES/RES \/
WCLK/WT - Y
Timing '
wRES/DS - Lonerel Memory | Matrix
MODE1 — Write ; Resd
Row ' Row
MODEz  _| Decoder ! Decoder
A B
MODE3 (12Bx64) | (128:84)
i
\/ 12047) ADEC
Read Column Switch 1900.1810)__BEC
Address |1909.1819) o
——— DbEC2
e Decoder
Read Column Decoder - (1130 pecs
N (1125) BECE
»—c} Output Latch ] P  Read Address
Control

Dout0 Dout? OE
0106-2
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Vee 4.5 5.0 5.5 v
Supply Voltage
Vss 0 0 0 v
Vig 24 — 6.0 v
Input Voltage
vio —05 _ 0.8 v 1
Note: 1. — 3.0V for pulse width < 10 ns.
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HM63021 Series

e DC and Operating Characteristics (T = 0 to +70°C, Vgg = 5V +10%, Vgg = 0V)

Parameter Symbol Min Typ Max Unit Test Condition Note
Veeo = 5.5V
Input Leakage Current 178 — — 10 BA Vi, = Vs to Ve
OE = Vi
Output Leakage Current I — — 10 A
P e ol * Vout = VsstoVce
Operating Power Supply Current Icc — 50 90 mA Min. Cycle, Iy = OmA 1
‘ _ Iop = 8 mA, Doyso to Doyt7
VoL 04 v DEC Output Pin 2
Output Voltage Vom 24 — — v Iog = —4mA, Doy to Doy7 Pin
24 — — v Ion = — 1 mA, DEC Output Pin
Notes: 1. Typical values are at Vocc = 5V, T4 = 25°C and for reference only.
2. Ipr. = 6 mA for 45 ns version.
® Capacitance (Tp = 25°C, f = 1.0 MH2)
Parameter Symbol Min Typ Max Unit Conditions Note
Input Capacitance Cin — — 6 pF Vin = OV
Output Capacitance Cout — — 9 pF Yout = OV 2
Notes: 1. This parameter is sampled and not 100% tested.
2. 13, 15-24, 26 pin.
® AC Characteristics (Vo = 5V £10%, Tpo = 0 to +70°C, unless otherwise noted.)
AC Test Conditions
Input and Cutput Timing Reference Levels: 1.5V
Input Pulse Levels: Vgg to 3V
Input Rise and Fall Times: 5 ns
HM63021-28/34
DEC Output Load Dout Output Load (A) Doyt Output Load (B)
+5v 5V (toLz, touz)
5100 t5V
DEC 4800 4800
>
e :; St x L Dout Dout
; 1
255Q 30p 2550 5”; 1
0063
01086-4
Note: *1. Including scope and jig. 0106-5
HM63021-45
DEC Output Load Dyt Output Load (A) Doyt Output Load (B)
+5v 5V (toLz: toHZ)
+5V
676 6250
6250
DEC Dout
Daut
14950 = 30pF" 284Q == 30pF"
204Q == S5pF*!
777 0106-6 7—7—- 0106-7 \7_
Note: *1. Including scope and jig. 77 0106-8

950

@ HITACHI

Hitachi America, Ltd. ¢ Hitachi Plaza ® 2000 Sierra Point Pkwy. ® Brisbane, CA 84005-1819 ¢ (415) 589-8300

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003




HM63021 Series

Read Cycle
HM63021-28 HM63021-34 HM63021-45 .
Parameter Symbol - " Unit
Min Max Min Max Min Max
Read Cycle Time tRC 28 — 34 — 45 — ns
Read Clock Width tRWL 10 - 10 - 15 = ns
tRWH 10 - 10 _— 15 —_ ns
Access Time tac — 20 — 25 — 30 ns
Fall t — 20 — 25 — 30 ns
Decode OQutput Access Time ( - ) DAl
(Rise) tDA2 - 40 — 50 — 60 ns
Output Hold Time tOH 5 — 5 — 5 — ns
Fall t 5 — 5 — 5 — ns
Decode Output Hold Time (Fal) DOHI
(Rise) tDOH2 5 — 5 — 5 — ns
Output Enable Access Time toE — 20 — 25 — 30 ns
Output Disable to Output in High Z tOHZ 0 15 [ 20 0 25 ns
Output Enable to Output in Low Z toLz 5 — 5 — 5 — ns
Write Cycle
HM63021-28 HM63021-34 HM63021-45 .
Parameter Symbol - - - Unit
Min Max Min Max Min Max
t 28 — 34 — 45 — ns
Write Cycle Time we
twe (1H/2H Mode) 56 — 68 — 90 — ns
Write Clock Width twwi 10 - 10 - 15 — ns
twwH 10 — 10 — 15 — ns
Input Data Setup Time tps 5 — 5 — 7 — ns
Input Data Hold Time tpH 5 — S — 7 — ns
WE Setup Time 'WESL 3 — 3 - 7 — ns
tWESH 5 — 5 — 7 — ns
WE Hold Time tWEHL 3 - 3 - 7 - ns
tWEHH 5 — 5 — 7 — ns
T Setup Time IWTSL 5 - 3 - 7 - ns
tWTSH 5 — 5 — 7 — ns
WT Hold Time tWTHL 3 - 3 - 7 - ns
tWTHH 5 — 5 — 7 _ ns
Reset Cycle
HM63021-28 HM63021-34 HM63021-45 .
Parameter Symbeol - - - Unit
Min Max Min Max Min Max
Reset Setup Time tRES 8 —_ 9 — 10 — ns
Reset Hold Time tREH 5 — S — 7 — ns
Clock Setup Time Before Reset tREPS 8 — 9 — 10 — ns
Clock Hold Time Before Reset tREPH 5 — 5 — 7 — ns
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HM63021 Series

Mode Description
e Time Base Compression/Expansion Mode

This mode turns HM63021 into a 2048-word x 8-bit FIFO
memory with asynchronous input/output. The HM63021
provides 2 clocks (RCLK, WCLK) and 2 resets (RRES,
WRES), one each for read and write. The internal address
counters increment by 1 address clock and are reset to
address 0. A write-inhibit function of HM63021 stops writ-
ing automatically after the data has been written into all
addresses 0 to 2047. The write-inhibit function is released
by reset using WRES, and the HM63021 restarts writing
into address 0.

* Double-Speed Conversion Mode

This mode turns HM63021 into a 1024-word x 8-bit x 2
memory with asynchronous input/output. It is used for
generating non-interlaced TV signals. When the original
signal and the interpolated signal (1 field delay) of inter-
laced signls are input to the HM63021, multiplexed per
dot, it outputs non-interlaced signals for each line. 8 fsc
shouid be input to RCLK and WCLK. A standard H syn-
chronizing signal and a non-interlace H synchronizing sig-
nal are input to WRES and RRES respectively. A write-in-
hibit function is provided in this mode, making it applica-
ble to PAL TV, where extra data (1135-1024 = 111 bits)
is ignored.

* TBC Mode

This mode turns HM63021 into 2048-word x 8-bit FIFO
memory with asynchronous input/output. The HM63021
provides 2 clocks (RCLK, WCLK) and 2 resets (RRES,
WRES), one each for read and write. The internal address
counters increment by 1 address at each clock and are
reset to address 0. The internal address counters return
to address O after they reach address 2047. The
HM63021 outputs a write decode pulse from WDEC, sy-
chronizing it with address 2047 in the write address coun-
ter, and read a decode pulse from RDEC, synchronizing

(1) Read after Write (3 bits delay)

with address 2047 in the read address counter. Using
these pulses, the memory area can be extended easily
(multiple-HM63021s can be used with ease).

1H/2H Delay Mode

This mode turns HM63021 into a 1024-word x 8-bit x 2
delay line with synchronous input/output. Delay time is
defined by the reset period of RES. Since the HM63021
outputs a 901 decode pulse (DEC1) and a 910 decode
pulse (DEC2), connecting DEC2 to RES, for example, out-
puts 1H- and 2H- delayed signals alternately at a 8- fsc
cycle when the original signal is input at a 4- fsc cycle. A
write-inhibit function is provided in this mode, making it
applicable to PAL TV, where extra data (1135-1024 =
111 bits) is ignored.

Delay Line Mode

This mode turns HM63021 into a 2048-word x B-bit delay
line with synchronous input/output. Delay time (3 to 2048
bits) is defined by the reset period of RES. The delay is
2048 bits when RES is fixed High. Signals delayed by 910
bits to 1135 bits for example, can be easily obtained with-
out external circuits by just connecting selected decoded
pulses on DECT1-DEC4 to RES.

Notes on Using HM63021

e Hitachi recommends that pin 13 (high impedance) should
be fixed by pulling up or down with a resistor (of several
k) in TBC or DSC mode.

e Hitachi recommends that the mode signal input pins and
DS pin should be fixed by pulling them up or down with a
resistor (of several k2).

e Data integrity cannot be guaranteed when mode is
changed during operation.

® When a read address coincides with a write address in
TBCE, TBC or DSC mode, the data is written correctly but
it is not always read correctly.

WLCK
n—1 n o+l nt2 -—  Write Cycie
13
{2 twemin
RCLK
n-2 -1+ n ntl «— Read Cycle
01069
(2) Write after Read (2048 bits delay)
WCLK
«— Write Cycle
]
o
t=0ns
RCLK
== “@— Read Cycle
0106-10
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* At power on, the output of the address counter is not de-
fined. Therefore, operations before the system is reset
cannot be guaranteed, and decode signal output is not
defined until after the first reset cycle.

* The decode signal is latched by a decode output latch cir-
cuit at the previous address of the internal counter ad-
dress and is output synchronized with the next address.
For example, WDEC in TBC mode is latched at write ad-
dress 2046 and is output at write address 2047. If a write
reset is performed on address 2047 at this time, the write
address becomes 0 and WDEC is output.

The same operation is performed in other modes.

HM63021 Series

¢ In the reset cycle, the input levels of WRES, RRES, RES
are raised to satisfy tren, and are fixed high until trepn in
the next pre-reset cycle is satisfied. The rise timings of
the reset signals (RES, WRES, RRES) are optionals pro-
vided that the trgps specification is satisfied. The timings
at which RES, WRES, and RRES fall after preset are also
optional, provided that the trepH and tges specifications
are satisfied.

!

RES

LIV \\ . VIV /7

RRES

0106-11

e Hitachi recommends that t,, (time between mode set and
the first cycle (Pre-reset)) should be kept for 2 cycle

(1) TBCE, TBC, DSC and Delay Line Mode

time (56 ns/68 ns/90 ns) or more while the power supply is
on.

s G

1,

WCLY =
(@ UL XL

N

e IIiziizizzzzz

N

AN GRS G
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HM63021 Series
(2) 1H/2H Delay Mode

RES

i

I'iill

( Valid

4

X

:;;:;::;:;:;;::\

—

-/

1

Y44

[T

/1110

Note:

|

¢106-13

‘When mode pins are fixed with Vce, GND in mode set

while the power supply in on, ty, spec is not needed.

Decode Signal

When internal address counter reaches the specified address as shown below, decode outputs become low.

Mode Pin Pin Internal Address Timing of the Oneration
No. Name Counter Output Signal pe
TBC 13 WDEC Write 2047 After Write 2047 Completion of Writing on all bits is detected.
26 RDEC Read 2047 Output of 2046 Completion of Reading from all bits is detected.
SEET By inputting this signal to pin # 3, 901/1802-bit
. 13 DEC1 Read 900 (2H) Output of 900 (1H) delay output is obtained.
SEe By inputting this signal to pin # 3, 910/1820-bit
26 DEC2 Read 909 (2H) Output of 909 (1H) delay output is obtained.
By inputting this signal to pin # 3, 901-bit
Read 900 Output of 899 delay output is obtained.
13 DECI By inputting this signal to pin #3 after the
Read 1810 Output of 1809 frequency of DECI is divided into two, 1811-bit
delay output is obtained.
Read 909 Output of 908 By inpu_tting t'hlS signal to pin # 3, 910-bit delay
Delay output is obtained.
Line 26 DEC2 By inputting this signal to pin # 3 after the
Read 1819 Output 1818 frequency of DEC2 is divided into two, 1820-bit
delay output is obtained.
16 DEC3 Read 1134 Output 1133 By inputting t‘hls signal to pin # 3, 1135-bit delay
output is obtained.
15 DECH Read 1125 Output 1124 By inputting thls signal to pin # 3, 1126-bit delay
output is obtained.
Note: 1. When counter is reset by Reset Signal (RRES, RES, WRES), address becomes 0.

Write-Inhibit Function

When internal address counter is as follows, writing is inhibited automatically for the next cycle. the write-inhibit function is can-
celled by reset through WRES or RES.

Mode Write-Inhibit Function
(Internal Counter Address)

TBCE Write-inhibit after address 2047

DSC Write-inhibit after address 1023 x 2

TBC No function

1H/2H Write-inhibit after address 1023

D No function
Note: When address counter is reset by WRES or RES, address becomes O.
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HM63021 Series

Read Reset Cycle (TBCE, TBC Modes)

Address
—{ a-1 Cycle ]-.-{ n Cycle }-—J.{ First Cycle ‘H‘4 Second Cycle Third Cycle

fac 1773 tac

N\ /N /N /

o tam | tow aeew o taes | tugh
mRes” " T \\L Y. IIISIIIIIIINIIIIIIA

town ton
]
e tac » e
Dow ** ** (n-3) )®( (n-2) (n-1) (n) (0} xgx m

Notes: *1. The read address counter is reset at the first falling edge of RCLK after RRES falls, meeting the specifications of trgps
and tRepH, and it is not reset at the next falling edge of RCLK even if RRES is kept low.
When trEs, tREH, tREPS, 2nd tREpH cannot meet the specifications, the reset operation is not guaranteed.
*2. Output is from the read address of the previous cycle.
*3. When RRES is fixed high, the data at the read address counter is reset after the data of address 2047 is output, and the
same operation restarts.

Write Reset Cycle (TBCE, TBC Modes)

RCLK

o
ol

0106-14

Address 0
-1 Cycle ]_..{ n Cycle ]_.‘..l First Cycle Second Cycle
WeLK /SN /SN S

Third Cycle

Lrzrs | taars tres | tasw

WRES *!1 7 Y ——J{////////////////////

Din

L wxss | waan

oo\ / ¥ N /N /N [\

0106-15

Note: The write address counter is reset at the first falling edge of WCLK after WRES falls, meeting the specifications of trgpg and
tREPH, and it is not reset at the next falling edge of WCLK even if WRES is kept low.
When tRES, tREH> tREPS, and tREpy cannot meet the specifications, the reset operation is not guaranteed.
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HM63021 Series
Reset Cycle (DSC Modes)

WLk
"], #3 =4
WRES
Din
RCIK
.2, 0% 4 L {'21‘.‘21
s v RR277271, @\ U7/ 177/ 1/ g
£ axrall nura tages|tnarn
=]
8 4¢ ta tac i
!-. * * » -‘. L » *
Dout X B0 X B2 X B9 ¥ a0 ¥ an X Az X (as K mor ¥ &1 X 82 X 83 X
Reset Timing 1 ! \ Reset Timing 2
0106-18

Notes: *1. The write address counter is reset at the first falling edge of WCLK after WRES falls, meeting the specifications of tRgps

and trgpy, and it is not reset at the next falling edge of WCLK even if WRES is kept low.
When tgs, tREH, 'REPS, and tRepy cannot meet the specifications, the reset operation is not guaranteed.

*2. The read address counter is reset at the first falling edge of RCLK after RRES falls, meeting the specifications of tRgps
and trgpy, and it is not reset at the next falling edge of RCLK even if RRES is kept low.
When tREgs. tREH> tREPS- and tRepH cannot meet the specifications, the reset operation is not guaranteed.

*3. When trepH, tRES: tREH (WRES to WCLK), or trgps, tREPH» tRESs tREH (PRES to RCLK) cannot meet the specifica-
tions, the output of video signal A is not guaranteed. (Reset Timing I).

*4. When trgps (WRES to RCLK), or trgs, tREH, tREPS: tREPH (PRES to RCLK) cannot meet the specifications, the inter-
polation signal B is not guaranteed. (Reset Timing II).
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HM63021 Series

Reset Cycle (1H/2H Mode)

Address
0 Input

R Address Address
eset 0! 1H )Output [0/ 2H 10utput

twe
NI e W W Wan
(8fsc)
*1 fac fac Lwrse Lwrae

/2 NW/gn\ 7 an N/

{4fsc) twrsw twraw

s S \\t 77777 7777777777777

*3
DS

(High) or (Low)

0106-17

Notes: *1. WT is the input during half cycle of CLK, meeting the specifications of twTsL, tWTHL, 'WTSH: and twrgy Data is

written when W1 is low. Reset is possible when WT is high.

3 Read address counter is reset at the first falling edge of CLK after RES falls, meeting the specifications of trgps and
tREPH- and it is not reset at the next falling edge of CLK even if RES is kept low.
When tgEgs, tREH, 'REPS, and tREpH cannot meet the specifications, the reset operation is not guaranteed.

*3. When DS is fixed high, 1H output data is delayed by n bits and 2H output data is delayed by 2n bits where 2n is the reset
cycle of RES.
When DS is fixed low, 1H output data is delayed by n— 5 bits and 2H output data is delayed by 2n— 5 bits.
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HM63021 Series
Reset Cycle (D Mode)

Tk _“\_J/_1‘_Jf—3
Y
s S/ R\ '_;l‘///////////////77
taeps RepH
N N NIATAR A A AN
tos | tou
O )@—3))@(@2))@((“-1)@@ (0) ) @)
o Ton

W (CE5) 44, C=) 470, CHD 470 &2 © O XXX

Note: *1. The read address counter is reset at the first falling edge of CLK after RES falls, meeting the specifications of tggps and
tREPH, and it is not reset at the next falling edge of CLK even if RES is kept low.
When trgs, tREH, tREPS, and tREpH cannot meet the specifications, the reset operation is not guaranteed.

Write Enable (TBCE, DSC, TBC, D Modes)

0106-18

—l n Cycle l——l n+1 Cycle I——ILZ Cycle ]——|£+3 Cycle I——I n+4 Cycle
twe o1 .t
wEe 2
T Y 4 N T
L | twww el | fe twesn twenn twesL
! 25 X
s [ on
D D V0 D SN D (N D

Notes: *1. When twgHL, tWESH> tWEHH, and twgsp, cannot meet the specifications, the write enable operation is not guaranteed.
*2. In the delay line mode, CLK takes the place of WCLK.
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HM63021 Series
Write Enable {(1H/2H Mode)

oK 3 AR A A
]
= towe | twwn | Lwwe | dwwn

T L T

! wrsult wras

v, tuwrs|twrn = twrsifterae
(4fsc) /

. i tweswd weun Pwsi
wesi|
WE*! \ /

T T

Los|fon

Din XX XIXRRIKXK -1 K IRRIKIKIRRIKKX = + 3 )KXX

0106-20

Note: *1. When twrsL, tWTHL, tWEHL, and twgHH cannot meet the specifications, the write enbable operation is not guaranteed.
Decode Output {TBC, D Modes)

o N2 WV WV VAR W
WCLK
iC_LK Loar Four

o A

0106-21
Notes: *1. In TBC mode, WCLK or RCLK takes the place of CLK.
*2. DEC is WDEC or RDEC in TBC, DECI, DEC2, DEC3 or DEC4 in D mode.
Decode Output (1H/2H Mode)
v
weo N\ /S N\ /
Furse
tou
BECH Jioom #ﬂj/f
— r—
DEC2 K\ bl
i 0108-22

Note: *1. When t tWTHL, twTSH, and twTHH cannot meet the specifications, the decde output operation is not guaranteed.
'WTSL» TH P P! pel
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HM63021 Series
Output Enable (All Modes)

tonz ‘oe

toz
.1 N High Z -
out Data Valid A Data Valid

0106-23

Note: *1. Transition of tgyz and twypz is measured £200 mV from steady state voltage with Qutput Load B. This parameter is
sampled and not 100% tested.
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