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Amendments (Since April 2, 1999)

05-13-99 DC/AC characterigtics (including current consumption) updated.
07-02-99 Pinout diagram (5.0) and DC externd load (7.4) modified.
08-03-99 Description about TST pin added in sections 6.0 & 8.1.
09-02-99  8.3.2 Rewritten.

10-26-99 Capacitance provided in the AC characteristics section.
12-15-99 Remove TST pin redriction.

01-18-01 1. Revised section “8.3.2 Read Enable during Reset Cycles’ to “8.3.2 The Proper
Manipulation of FIFO Access’.
2. Add section “8.3.3 Single Field Write with Multiple Read Operation”
3. Add section “8.3.4 One Fidd Delay Line (The Old Data Read)”
02-28-02 Address and version update

03-20-02 Correct Pin-out diagram
02-20-03 Company Contact Irformation updated

04-27-04 Revised “5V or 3.3V power supply” in section “ 2.0 Features’
Revised “ +5V/+3.3 valt” in section “ 4.0 Ordering Information”
Revised “5V or 3.3V” in section “ 6.0 Pin Description”
Revised section “ 7.0 Electrical Characterigtics’

Revised section “ 8.2 5V and 3.3V gpplication”

cI ude PB-free package“AL422B-PBF”

SoprwdE

05-11-04
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1.0 Description

The AL422 consigts of 3M-bits of DRAM, and is configured as 393,216 words x 8 bit FIFO (first in first
out). The interface is very user-friendly since al complicated DRAM operaions are dready managed by

theinternd DRAM controller.

Current sources of smilar memory (fiedd memory) in the market provide limited memory sSze which is only
enough for holding one TV fidd, but not enough to hold a whole PC video frame which normdly contains
640x480 or 720x480 bytes. The AverLogic AL422 provides 50% more memory to support high
resolution for digital PC graphics or video applications. The 50% increase in speed dso expands the range

of applications.
Multimediasystems
2.0 Features Video capture systems
Video editing systems

384K (393,216) x 8 bits FIFO organization
Support VGA, CCIR, NTSC, PAL and
HDTV resolutions

Scan rate converters
TV’ spicturein picture fegture

_ _ _ Time base correction (TBC)
Independent  read/write operations (different Frame synchronizer
I/O data rates acceptable) Digital video camera

High speed asynchronous serid access
Reaed/write cyde time: 20ns
Accesstime: 15ns

Output enable control (data skipping)
Sdf refresh

5V or 3.3V power supply

Standard 28-pin SOP package

3.0 Applications

4.0 Ordering Information

Buffer for communications systems

Part number Package Power Supply Satus
AL422B 28-pin plastic SOP +5/+3.3 volt Shipping
AL422B-PBF 28-pin plastic SOP +5/+3.3 volt Shipping

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5
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5.0 Pinout Diagram

DO0 DOl DO2 DO3 /RE GND [OE /RRST RCK DEC DO4 DO5 DO6 DO7
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AL422-04 422B pinout diagram
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AL422B-PBF pinout diagram
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6.0 Pin Description
Fin name RPin# 1/O type Function
DIO~DI7 1-4,11~14 input Datainput
WCK 9 Input Write clock
/WE 5 Input (active low) Write engble
/WRST 8 Input (active low) Writereset
DO0~DO7 15~18, 25~28 Output (tristate) Data output
RCK 20 Input Read clock
/IRE 24 Input (active low) Read enable
/IRRST 21 Input (active low) Read reset
/OE 22 Input (active low) Output enable
TST 7 [nput Test pin (pulled-down)*
VDD 10 5V or 3.3V
DEC/VDD 19 Decoupling cap input
GND 6, 23 Ground
7.0 Electrical Characteristics
7.1 Absolute Maximum Ratings
Parameter RAtings Unit
3.3V gpplication | 5V application
Voo Supply Voltage -1.0~+45 -1.0~+7.0 v
Ve Pin Voltage -10~+55 -1.0~Vpp, +05 \
lo Output Current -20~+20 -20~+20 mA
Tave Ambient Op. Temperature 0~+70 0~+70 °C
Ty Storage temperature -55~+125 -55~+125 °C
© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 6
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7.2 Recommended Operating Conditions
Parameter 3.3V gpplication 5V application Unit
Min Max Min Max
Voo Supply Voltage +3.0 +3.6 +4.5 +5.25 \%
Viu High Levd Input Voltage +2.0 +5.5 +3.0 Voo +0.5 \%
Vi Low Level Input Voltage -1.0 +0.8 -1.0 +0.8 \
7.3 DC Characteristics
(Voo =5V or 3.3V, VSs=0V. Ty = 010 70°C)
Parameter .3.3V gpplication . 5V application Unit
Min Typ M ax Min Typ M ax
Ioo Operating Current @20MHz - 33 - - 50 - mA
loo Operating Current @30MHz - 45 - - 66 - mA
lop Operating Current @40MHz - 57 - - 8 - mA
lop Operating Current @50MHz - 68 - - 97 - mA
lops | Standby Current - 7 - - 12 - mA
V on Hi-level Output Voltage 0.7V oo - Voo +3.0 - Voo \Y
Vol Lo-leve Output Voltage - - +0.4 - - +0.4 \Y
I Input Leakage Current -10 - +10 -10 - +10 nmA
lo Output Leakage Current -10 - +10 -10 - +10 mA
7.4 AC Characteristics
(Voo =5V or 3.3V, Vss=0V, Tauws = 0to 70°C)
Parameter 3.3V application 5V application Urit
Min Max Min Max
Twe | WCK Cycle Time 20 1000 20 1000 ns
Twew | WCK High Pulse Width 7 - 7 - ns
Twe | WCK Low Pulse Width 7 - 7 - ns
T | RCK CycleTime 20 1000 20 1000 ns
Trew | RCK High Pulse Width 7 - 7 - ns
Ten | RCK Low Pulse Width 7 - 7 - ns
© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 7
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Access Time

Output Hold Time

Output High-Z Setup Time

Output Low-Z Setup Time

/WRST Setup Time

/WRST Hold Time

/RRST Setup Time

/RRST Hold Time

Input Data Setup Time

Input Data Hold Time

/WE Setup Time

/WE Hold Time

/WE Pulse Width

/RE Setup Time

/RE Hold Time

/RE Pulse Width

/OE Setup Time

/OE Hold Time

/OE Pulse Width

Trangtion Time

w|lBlwloB|lw|lo|lBlw|lo|lw|o|w|lo|lw|o(r~|~]| s

3| 3|3 |3|3|3|3|3|3|3|3 |3 |3|3|3|3|3|3|3|3

Input Capacitance

e
T

Output Capacitance

o]
S

Input voltage levels are defined as VIH=3.0V and VIL=0.4V.
The read address needs to be at least 128 cycles after the write address.

DO externd load:

© 1999~2006 by AverLogic Technologies, Corp.
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OpF

AL42217 AL422 external load
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7.5 Timing Diagrams
[ €«— cycle n _><_c3|::leesz) —>»<€«— cycle 0 —»<¢— cycle 1 —»
WCK I I I I I
T
Twrs TwrH
IWRST \l
Tos || Tou
D17-0 X mt XXX _» XX XXX XTOWXX L XKX
AL422-05 Write Cycle Timing (Write Reset)
[ €«— cyclen —Pﬂ—qi?esz) —»¢— cycle 0 —»¢— cycle 1 —>|
TrpL
RCK | I I I 1
TrPH
TrRs TRRH
IRRST \4 }/
Tac
ToH
p07-0 Y I OO X XXX X0
AL422-07 Read Cycle Timing (Read Reset)
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l€—— cycle n —»<€«— cycle n+1—3«—— Disable cycle (5§ ———»j«— cycle n+2
TrPL
RCK N .
TrPH

< Trc JRE% :TREi

/IRE
< TrPW N
Tac
~_ToH_|
DO7~0 :>< n-1 >< >< >< n >< >< n+1 >< >< X n+2
AL422-08 Read Cycle Timing (Read Enable)
l€—— cycle n —»1€«—cycle n+1—p«— cycle n+2 —p1€«— cycle n+3 —p1€«— cycle n+4
TrPL
RCK AN R D
TrRPH

< Tre :TOEi ATOEH=

/OE
. Topw =
Tac
To ‘THZ Tz
po7-0 X m XXX o KXN 1} 1z a4
AL422-09 Read Cycle Timing (Output Enable)
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l«— cycle n —»¢«—cycle n+1—p«—— Disable cycle () ——— » [«— cycle n+2 —p;
TweL
WeK AN N N 2
TweH
<€ Twc > JWEE JWEQ
/WE
< Twew >
Tos || Tou
DI7-0 X XXJ : L<><X 1 XA XXX XXX XXX 2
AL422-06 Write Cycle Timing (Write Enable)
l&—— cycle n—>1€—cycle n+1—>i«¢ Disable cycle (s} >¢ cycle 0
_ TreL
RCK \_ _\_ _\_ _\_
TRPH N
< Tre >
/RRST
:TRES: :TRE'
/IRE
< TrePw >
Tac
_Ton
AL422-14 Read Cycle Timing (RE, RRST)
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l€—— cycle n—>le— cycle n++—ple—— Disable cycle (s)———» |«— cycle 0 —pl¢— cycle 1
_ TwpL
WeK L S Y
TwpH
¢ Twc > Twrs TwrH
/WRST
 Tweg |  TwEK |
/WE
Twew
Tos || ToH

DI7-0 X_m X XA - XXX o XXX 2

AL422-15 Write Cycle Timing (WE, WRST)
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8.0 Functional Description

The AL422 is a video frame buffer condgting of DRAM that works like a FIFO which is long enough to
hold up to 819x480 bytes of picture information and fast enough to operate at SOMHz. The functional block
diagramisasfollows.

Inout Write 384k x8 Read Output
DI7~ —> p —m» Data [—P» Memory Cell —m{ Data ——P P —— DO7~
DIO Buffer . . Buffer DOO0
Register Array Register
; /OE
A
weK Write Timina G t Read RCK
IWRST —»| Address > 'm";‘gArgﬂga o le Address |€—— /RRST
JWE Counter Counter IRE

A

Refresh Address
Counter

AL422-03 Block Diagram

The 1/0 pinouts and functions are described as follows

DI7~DIO Data Input: Daa is input on the risng edge of the cycle of WCK when /WE is pulled low
(enabled).

DO7~DO0 Data Output: Data output is synchronized with the RCK clock. Datais obtained & the risng
edge of the RCK clock when /RE is pulled low. The accesstime is defined from the risng edge of the RCK

cycle.

WCK Write Clock Input: The write data input is synchronized with this clock. Write data is input at the
risng edge of the WCK cycle when /WE is pulled low (engbled). The internd write address pointer is
incremented autometically with this clock input.

RCK Read Clock Input: The read data output is synchronized with this clock. Read data output at the
risng edge of the RCK cycde when /OE is pulled low (enabled). The interna read address pointer is
incremented with this cdlock input.

/WE Write Enable Input: /WE controls the enabling/disabling of the datainput. When /WE is pulled low,
input data is acquired a the risng edge of the WCK cycle. When /WE is pulled high, the memory does not
accept data input. The write address pointer is stopped at the current position.  /WE sgnd is fetched at the
risng edge of the WCK cycle.

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 14
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/RE Read Enable Input: /RE controls the operation of the data output. When /RE is pulled low, output
data is provided a the risng edge of the RCK cycle and the interna read address is incremented
automaticaly. /RE sgnd isfetched a the risng edge of the RCK cycle.

/OE Output Enable Input: /OE controls the enabling/disabling of the data output. When /OE is pulled low,
output data is provided at the risng edge of the RCK cycle. When /OE is pulled high, data output is
disabled and the output pins remain a high impedance satus.  /OE sgnd is fetched at the rising edge of
RCK cycle.

/WRST Write Reset Input: This reset sgnd initidizes the write address to 0, and is fetched a the rising
edge of the WCK input cycle.

/RRST Write Reset Input: Thisreset sgnd initiaizes the read address to 0, and is fetched at the rising
edge of the RCK input ¢ycle.

TST Test Pin: For testing purpose only. It should be pulled low for norma applications.

DEC: Decoupling cap pin, should be connected to a 1nf or 2.2nF capacitor to ground for 5V application.
For 3.3V gpplication, the DEC pin can be smply connected to the 3.3V power with regular 0.1nF bypass

capacitor.

8.1 Memory Operation

Initialization
Apply /WRST and /RRST 0.1ms after power on, then follow the following ingtructions for norma operation.
Reset Operation

Theresat 9gnd can be given at any time regardless of the /WE, /RE and /OE status, however, they ill need
to meset the setup time and hold time requirements with reference to the clock input. When the reset Sgnd is
provided during disabled cycles, the reset operation is not executed until cycles are enabled again.  After
WRST and RRST signas are pulled low, the data output and input start from address 0.

Write Operation

Data input DI7~DIO is written into the write register a the WCK input when /WE is pulled low. The write
data should meet the setup time and hold time requirements with reference to the WCK input cycle.

Write operation is prohibited when /WE is pulled high, and the write address pointer is stopped at the
current postion. The write address garts from there when the /WE is pulled low again. The /WE sgnd
needs to meet the setup time and hold time requirements with reference to the WCK input cycle.

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 15



\ " 4 AVER AL422

Read Operation

Data output DO7~DOO0 is written into the read register at the RCK input when both /RE and /OE are pulled
low. The output datais ready after T,. (accesstime) from the risng edge of the RCK input cycle.

The read address pointer is sopped at the current position when /RE is pulled high, and gtarts there when
/RE is pulled low again.

/OE needs to be pulled low for read operations. When /OE is pulled high, the data outputs will be at high
impedance stage. The read address pointer sill increases synchronoudy with RCK regardless of the /OE
datus. The /RE and /OE signds need to meet the setup time and hold time requirements with reference to
the RCK input cycle.

When the new data is read, the read address should be between 128 to 393,247 cycles after the write
address, otherwise the output may not be new data.

8.2 5V and 3.3V applications

The AL422 can accept either 3.3V or 5V power with dightly different externa configuration. The internd
voltage regulator can convert 5V power to 3.3V for the embedded DRAM and logic circuitry when 5V
power is goplied to VDD pin (#10) only and leave the DEC pin (#19) decoupled by a capacitor of 1nf- or
2.2nF to ground. The regulator can aso be bypassed when 3.3V power is gpplied to both VDD and DEC
pins. In either case the AL422 is5V or 3.3V 1/O tolerant. The 3.3V configuration consumes less power
and is free from noise interference from the voltage regulator sO may be more ided for high-speed
applications.

Please note that using the AL422B with 5V configuration can directly replace the previous AL422V5; using
it with 3.3V configuration can directly replace the previous AL422V3. No additional modification is
required.

The 5V configuration (direct replacement of the previous AL422V5) is asfollows:

5V
AL422B

VDD DEC —_L

0.1uF 2.2uF

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 16
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The 3.3V configuration (direct replacement of the previous AL422V 3) isasfollows:

3.3v 3.3v
AL422B

VDD DEC

I I 0.1uF

0.1uF

8.3 Restrictions

8.3.1 Irregular Read/\Write

It is recommended that the WCK and RCK are kept running at least IMHz at dl times. The faster one of
WCK and RCK is used as the DRAM refresh timing clock and has to be kept free running.  When irregular
FIFO 1/0O control is needed, keep the clock free running and use /WE or /RE to control the I/O asfollows:

E
| |

AL422-17 Slow Write - Correct

Thefollowing drawing showsirregular clock and should be avoided:

WCK

AL422-16 Slow Write - Incorrect

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 17
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8.3.2 Read Enable during Reset Cycles

/RE should never be low at therisng edge of /RRST. The following cases are acogptable:

resT | J e N
RE L L]

These cases are ok

The following cases should dways be avoided:
IRRST

J e N
RE I e

These cases are not ok

Please use the drawing AL422-14, Read Cycle Timing (RE, RRST) as enable/reset timing reference.

© 1999~2006 by AverLogic Technologies, Corp. Version 1.5 18
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9.0 Mechanical Drawing
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