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DYNAMIC RAM

DYNAMIC RAM CONTROLLER

The Fujitsu MB 1422A is a high performance DRAM controller LSI.

The MB 1422A controls address multiplexing, refresh timing and their arbitra-
tion, and realizes one chip DRAM peripheral controller.

The MB 1422A is designed to easily interface 64K and 256K DRAM to the
system based on the 8086 or 68000.

The MB 1422A is fabricated in an advanced low-power Schottky TTL process.
The device is housed in a plastic 42-pin Dual In-line-Package, 42 pin shrink
DIP, and 44-pin PLCC.

256k and 64k Dynamic-RAM control capability

Directly addresses and drives up to 44 DRAMs without external drivers
Internal/external refresh capability

Supports 8086 (5MHz or 8MHz) or 68000 (8MHz or 12.6MHz) type micro-

processor

+5V only schottky TTL technology for high performance
Low power dissipation: 440mW Typ.

TTL compatible 1/0

Standard 42 pin Plastic DIP (Suffix: -P)

Standard 42 pin Plastic Shrink DIP (Suffix: -P)

Standard 44 pin Plastic LCC (Suffix: -PD)

ABSOLUTE MAXIMUM RATINGS

CONTROLLER LSI

Parameter Symbol Rating Unit
Powery Supply Voltage Vee +7.0 \Y
Input Voltage V, -0.5to +6.5 \%
Output Voltage Vo -0.5to +6.5 \
Operating Temperature Tor -25 to +85 °c
Storage Temperature Tsta -55 to +125 °c

MB 1422A

Edition 1.0

PLASTIC PACKAGE
DIP-42P-M01

*

PLASTIC PACKAGE
DIP-42P-M02

>

PLASTIC PACKAGE
LCC-44P-M01

PIN ASSIGNMENT

raogf1 UJ a2hics
cao]2 41018s
RAI]3 400 AS
cAla 390R/W
RA2[]5 38[MODE1/RFRQ
CA2(]6 37 gﬁéo
RA3[7 36[JRAS1
CcA3(s 35[0 CASO
MODEO/RESET[]9 34[JCAS1
cLk@d1o 33ImMA0
o111 TOP  3a0vee
RA4(12 VIEW 310 mA1
casa]13 30PMA2
RA5(]14 29[IMA3
CA5[J15 28PMA4
RA6(]16 27AMAS
caet]17 26[IMA6
RA7[}18 25 IMA7
ca7C]19 2aIMA8
RA8(]20 23pRDY
cast]21 22WE

PLCC PIN ASSIGNMENT: See Page 21

RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.
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This device contains ciicuitiy o proiect ihe
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit.
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Fig. 1 — MB 1422A BLOCK DIAGRAM
CAO to CA8 >
RAO to RA8 >
MULTIPLEXER ) MAO to MA8
MODEO/RESET
/RESE REFRESH
TIME : >
—=|GENERATOR
| .|
REFRESH
COUNTER
MODE1/RFRQ ARBITER
AS
_ —= RASO
R/W oA
/ TIMING [——RAS1
s GENERATOR | o FAS0
—=CAS1
|~ WE
BS
L = RDY
CLK f

BLOCK FUNCTIONS

Multiplexer: Multiplexes the CPU addresses (CA and RA) and refresh address to nine row and nine column address.

Timing Generator: Generates RAS, CAS and WE signals by address strobe (AS) and R/W signals from CPU and refresh request
signal from the arbiter. Sends select signals for row, column or refresh address to multiplexer.

Refresh Counter: Generates the refresh address and counts up at each cycle.

Refresh Time Generator: Generates an internal refresh request signal.

Arbiter: Resolves the conflict of read/write and refresh cycle.
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Table 1 — PIN DESCRIPTION
Pin
Symbol Type Pin Name and Function
DIP | PLCC

MODEO/ 9 10 | Internal/External Refresh Select;

RESET This pin is used to select refresh mode, internal refresh or external refresh.
If MODEOQO/RESET = ““H”, internal refresh mode is selected.
If MODEO/RESET = “L", external refresh mode.
The falling edge of MODEO/RESET resets the refresh address counter.

MODE1/ 38 40 I Internal Interval Select/External Refresh Request;

RFRQ When Internal Refresh mode is selected (MODEO/RESET = ‘“H”), this pin
is used as refresh interval selection.
If CLK 2 156MHz, it must be “L", and if CLK -24 to 256MHz, it must be
[
When External Refresh mode is selected (MODEO/RESET = L"), this
pin is used as refresh request. And the refresh starts when
MODE1/RERQ = “L" is strobed by the falling edge of CLK.

AS 40 42 I Address Strobe;
Memory access starts when AS = “/L"’ is strobed by the falling edge of
CLK, and ends at the rising edge of AS, that is, both RAS and CAS
become ““H’* (inactive) when AS turns ““H" except refresh mode.
The AS must be kept L’ until RAS and CAS pulse widths have been
satisfied for DRAM specifications.

R/W 39 41 I Read/Write Control;
This pin is used to select memory read or write mode.
If R/W = ""H", read mode is selected. If R/W = ‘L, write mode.

cs 42 44 1 Chip Select;
This pin is used to control the states of output pins except for RDY.
When CS = “H”", RAS, CAS, WE and MA (MAO to MA8) become high
impedance state.

BS 41 43 1 Bank Select;
This pin is used to select either of the two banks of DRAM arrays.
I1f BS = /", the lower bank (RASO) is selected.
If BS = “H", the upper bank (RAS1) is selected.

CLK 10 11 I Clock input;
This input provides basic timing for the internal logic.
8086 (5MHz) > CLK = 16MHz
8086 (BMHz) > CLK = 24MHz
68000 (8MHz) -~ CLK = 16MHz
68000 (12.5MHz) - CLK = 256MHz
The CLK frequency should be higher or equals to 15MHz.

RAO 1 2 | Row Address;

RA1 3 4 These inputs are used to generate memory row address.

RA2 5 6

RA3 7 8

RA4 12 12

RAS 14 15

RA6 16 17

RA7 18 19

RAS8 20 21

: Input, O™: 3-State output 3-4
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Table 2 — PIN DESCRIPTION (Continuted)

Symbol Pin Type Pin Name and Function
DiP PLCC
CAO 2 3 | Column Address;
CA1 4 5 These inputs are used to generate memory column address.
CA2 6 7
CA3 8 9
CA4 13 14
CA5 15 16
CA6 17 18
CA7 19 20
CA8 21 22
RASO 37 39 o* Row Address Strobe;
RAS1 36 38 These outputs are used by DRAM to strobe Row Address present on MAO
to MAS.
Either RASO or RAS1 is selected by BS.
The selected RAS is issued after AS = “L"’ is strobed by the falling edge of
CLK. ,
In the refresh mode (both Internal and External), both RASO and RAS1
are issued.
These outputs become high impedance state if CS = “H"".
Each output drives maximum 22 DRAMs directly without external driver.
CASOo 35 37 o* Column Address Strobe;
CAS1 34 36 These outputs are used by DRAM to strobe column address, present on
MAO to MAS.
These outputs are issued from the CLK rising edge, which is 1.5 CLK
cycles after AS = “/L"" is strobed, with delay time of tcagn - (See Fig. 4
and 5.)
These outputs are not controlled by BS, i.e., both CAS0 and CAS1 are
issued every memory access.
In the refresh mode (both Internal and External), these outputs are kept
“H.
These outputs become high impedance state if CS = “H". Each output
drives maximum 22 DRAMs directly without external driver.
WE 22 24 o* Write Enable;
This output is used by DRAM to control read or write cycle.
This output depends on R/W input, i.e., it is asynchronous with CLK.
This output drives maximum 44 DRAM:s directly without external driver.
RDY 23 25 (¢] Ready;
This output identifies whether the memory arrays is refresh mode.
If RDY = "'L", refresh is excuted. If RDY = ‘’H"’, refresh is not executed.
MAO 33 35 o* Memory Address;
MA1 31 33 These outputs are used by DRAM for address inputs, row, column and
MA2 30 32 refresh row address.
MA3 29 31 These outputs can drive maximum 44 DRAM:s directly without external
MA4 28 30 driver.
MA5 27 29 These outputs become high impedance state if CS = “H".
MA6 26 28
MA7 25 27
MA8 24 26

I: Input, O*: 3-State output, O: Output

3-5




FUNCTIONAL DESCRIPTION

Read/Write Cycle Mode;
The memory read and write cycle starts from AS = “L".
The selected RAS is issued after haif cycie period from the
falling edge of CLK which strobes AS = “L”. The CAS is
issued after 1.5 cycles from AS strobed. The AS input must
satisfy the set up time, Tags, , referenced to the falling edge
of CLK. The address at MAO to MAB8 are changed from row
to column at the 3rd rising edge of CLK. The WE output
depends on R/W input, controlled by neither CLK nor AS,
e., if R/W changes from ““H” to “’L’’ in memory cycle (AS =

[
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“L"), WE is changed regardless of states of AS and CLK.
Therefore, Read-Modify-Write cycle can be executed. Refer
to the ““APPLICATION" section below.

The bank select (BS) must not change during AS = “L" be-
cause the RAS's are controlled by BS. If BS were changed
during AS = “L"”, the both RAS (RASO and RAS1) would
be selected during one memory access cycle. Refer to the
Fig. 2.

Fig. 2 — BANK SELECTION

RASO

As— 1 | —
MODEO/
RESET “HT
MODE1/
RFRQ *: In the read cycle, the data on upper bank are
RDY o held valid until mgoes “H. o
" **: When the DRAM has the “CAS-before-RAS"
Bs— LT refresh mode, the DRAM executes the CAS-

before-RAS refresh.

CAS1 L

Upper bank select
(operation*)

. v
e i v

Upper bank select (ro operation®*)
Lower bank select {no operation

*x)

Refresh Mode;

The MB 1422A provides two types of refresh modes as inter-
nal refresh mode and external refresh mode selected by
MODEO/RESET. Both RASO and RAS1 are issued during
refresh mode Both CASO and CAST1 are set.”H” until com-
pletion of the refresh cycles.

The refresh addresses are provided by internal refresh coun-
ter on MAO to MAS8 before issuing RAS.

During refresh mode (both internal and external), RDY is
set “’L" to identify the MB 1422A is in refresh cycle.

When AS is brought “L" during RDY = “L", the memory
access (both Read and Write Cycle) is ignored and the
MB 1422A executes RAS-only refresh.

1. Internal Refresh Mode;
The internal refresh mode is selected by MODEO/RESET
= "“H" and executed by internal refresh request.
In the internal refresh mode, the refresh is automatically

taken place by the specified pericd since internal refresh

request signal is generated by the refresh time generator.
The internal refresh will be completed within ten CLK
cycles, therefore, the RDY remains “’L" until ten CLK
cycles.

2. External Refresh Mode;
The external refresh mode is selected by MODEO/RESET
= "L and executed when the MODE1/REFQ = “L” is
strobed by the falling edge of CLK.
The external refresh will be completed within twelve CLK
cycles after MODE1/RFRQ = “’L"" is strobed by the falling
of CLK. However, the RDY is kept 'L’ within ten CLK
cycles. Because the first falling edge of CLK after
MODE1/RFRQ = “L* is used to check the status of AS
and the second falling edge is used to issue RDY signal.
If AS = ““L" is strobed by the first falling edge of CLK,
the MB 1422A executes memory access (read or write)
first and refresh mode.

Arbitration of memory access and refresh request;

The MB 1422A arbitrates memory access and refresh request,
If refresh request, either external or internal, is strobed dur-
ing memory access cycle the MB 1422A executes memory
if memory access request is strobed during refresh mode
the memory access request will be ignored until the end
of refresh cycle.

3-6
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FUNCTIONAL TRUTH TABLE

8BS RE—AE/WRITE iY_CLE REITESH CE_E TS MAO 0 MA8 2_2:? g%g? WE
RASO RAS1 RASO RAS1
L Valid H . L Valid
H Valid Valid H High-Z
MODEOQ/RESET MODE1/RFRQ Function
H L Internal Refresh mode, CLK > 15MHz*
H H Internal Refresh mode, CLK = 24 to 25 MHz**
L RFRQ External refresh mode

*: For 8086 (5MHz) and 68000 (8MHz), the refresh is executed once in every 232 CLK cycles.
**: For 8086 (8MHz) and 68000 (12.5MHz), the refresh is executed once in every 372 CLK cycles.

DRAM INTERFACE

Addressing;

The MB 1422A is capable to address directly maximum set-up and hold times on both row and column addresses.
512K address with 256K DRAM. Fig. 3 shows the example The MB 1422A resolves such critical timing requirement.
of interfacing between MPU and MB 1422A for both 64K Fig. 4 shows an example of calculation of address set up and
and 256K DRAM system. The DRAMs require address hold times.

Fig. 3 — INTERFACING BETWEEN MPU AND DRAM

MPU MB 1422A MPU MB 1422A

A1lto A8 ARAO to RA7
A9 to A16 Y CAO to CA7

A17 —=={BS

64K DRAM 256K DRAM
(128K Address) (512K Address)

Fig. 4 — EXAMPLE OF ADDRESS SET UP AND HOLD TIME CALCULATION

"—.! tcy
S T e e T T T e T e O e T
AS 1
—=] [~—tpasSN tasc = tcasn (Min) -ty an (Max)
RAS — =—tasc [ tRAH = toy (Min) + tyyan (Min) = tg asn (Max)
- [ r““tCASN
CAS t I
RAH
ADDRESS
(MAO to MA8)




Read/Write Command;

Since the WE depends on R/W, it must be taken a care to
set-up a!_'s_g hold times for Read and Write command. There-
fore, R/W must be valid before CAS = ““L”, and R/W must
not be changed until Read or Write command hold time

A
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has been satisfied except for read-modify-write cycle. Fig, 5
shows an example of calculation of Read/Write command
set up times.

Fig. 5 — READ/WRITE COMMAND SET UP/HOLD TIME

CcLK
tASSL— |~| I
A T 1 I
—] "“tIIRASN —-— "-—‘ASRAS
RAS 1 I
~—tcasN —= |=—tAscAS
CAS R J
D ] tRCH
twcs of tRcs tp2
we _ _ N\~
— F=—twenL (or tweLH) tweLH (or twenL )=
RW I\ T T e

Set Up Time;

Hold Time;
tRCH = tp2 ~tascas ¥ twEHL

twes = (tcasn + 1.5tcy +tassi) = {tpr + twen)
tpes = (tcasn + 1.5tcy +tassL) - (tpr + twern)

Initiallization;

In the single power supplied DRAM which has substrate
bias generator, it is necessary 200us pause time to let sub-
strate stable and after that eight dummy RAS cycles must
be done for initiallization of internal dynamic circuitly.
Therefore, memory access is not executed correctly until
the above pause time and eight dummy cycles have been
satisfied. In the case of using internal refresh mode, eight AS
clocks or eight refresh cycles must be applied after 200us

pause time.

On the other hand, in the case of using external refresh
mode eight refresh cycles (keeping MODE1/RFRQ = “L"”
until eight RAS = “L" is detected) or eight AS cycles must
be applied.

Refresh;

The MB 1422A is capable of doing refresh mode for both
2ms/128 cycles and 4 ms/256 cycles.

3-8
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MPU INTERFACE

The MB 1422A is capable of interfacing with both 8086 and 6800.
The examples of interfacing with these MPU'’s are shown in Fig. 6 and 7.

Fig. 6 — EXAMPLE OF INTERFACE BETWEEN MB 1422A AND 8086

v ril]k]

MBL 8284A
(24 MHz)
osc i
€s Ay A
RDY WAIT STATE '0~8 0~8

GENERATOR RS RS
READY ——— J—
B 1422A chs ChS
(8 MH2) 8
M 1256
Ldeux 88 MB 81256
ROY,
RESET CLK MBL 8288 m MODEo W We
MoDE,
K —
v RIW °
- RAS; DI DO Dl DO

A
ENCIN
3| o
EE
>
©
5 3
0O O
ER

CAo~g
DEN MAg~g l I L |
1 DT/R v Rhos
MBL 8086 =
ALE
- |
f MN/MX MBL 8282 Ao~8 Ao~8
sTB
= [3 _ | U — J—
_L__ WET RAS RAS
BHE ~ BHE a ZAs cAs
MB 81256 MB 81256
ADg~15 WEO
Ao~
Ar~19 = ool ADCRESS we bt e
Ao 1
—— P P
MBL 8286 MB 426
i obce ] H
S ..L_‘ cs
= R
A o
Do~15 DATA >Da [ | l
ol
MBL 8286
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Fig. 7 — EXAMPLE OF INTERFACE BETWEEN MB 1422A AND 68000
) MB 14224
I—~ SR Ao
" MODE 0
MODE 1
AS RIW
— RAS WE Ao~ WE Ao~
AS 0 WE 0~8 E 0~8
Anab—] RAS,
23 Arg
Ay BS CASgo RAS
DECODER A10~18y TAS
Az }— CAo~g 1 _
A CAS
A 12 MB81256x8 | MB81256x8
RAo~g
%
Ar~19 ADDRESS f cs RDY
WAIT STATE =1
DTACK GENERATOR xs
68000 cas
MB 81256 x 8 | MB 81256 x 8
UDs WE1
o8 EO DI DO DI DO
(DRIVER)
RO DI RO DI
RIW DC DCE g 426 MB 426
c
DB 0B
Dg~1s i
DATA
Do~7
(MPU)
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APPLICATION

Men'wrv Access Cycle Time; .
Since memory access cycle depengi on AS, the memory time can be calculated with Fig. 8.
cycle time can be controlled by AS. The minimum cycle

Fig. 8 - MEMORY ACCESS CYCLE TIME

ek T LI LWL L L L LI

tasst— |~ . Hence, tacp = tey + tcasn ~tRasN
ASW - trsy = 75ns (min) > MB 81256-15
— — o = :
AS The minimum AS Pulse Width must be tggy + trep +

t +0.5tcy + tassL — tasmas-
B I-——(RA'SN ——] r"—‘tASRAS RASN . c — i
b The maximum AS pulse width must not be greater than
Ry ————————y ! !
RAS maximum tgag of DRAM.
. =—T1RsSH
—i [=—tcasn—=1 [=tAscas

cAs — .

Read-Modify-Write; _

The MB 1422A provides a capable of read-modify-write and Fig. 9 shows an example of write command on R/W for read-
delayed write cycle by delayed write command input on modify-write cycle.

R/W.

Fig. 9 — WRITE COMMAND INPUT FOR READ-MODIFY-WRITE

tassL— ‘ ' ‘ .
AS 1 In the Read-Modify-Write cycle, the write command (WE)
__.l t : t should be delayed with tcwp. Therefore, the write com-
f““ RASN '<_ ASRAS mand on the R/W should be delayed.
BAG — | o i
RAS T Delay Time of R/W from ASiis;
[~ foasN =1 tascas tassL + 1.5tcy + tcasN + tcwD ~ twWEHL-
CA The tgw and tcw must be noticed in the read-modify-
fewp t tRWL write cycle.
WE | -l towL Therefore, AS must be “L" until delay time of tcyw -
dt -t have been satisfied.
- —twenL tascas and trwi -~ tASRAS
R/W | I —

3-11
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Refresh;

There are two ways for refreshing DRAM in the memory
system as cycle steal {(or distributed) refresh and burst
refresh.

The MB 1422A provides both ways.

In the internal refresh mode, cycle steal refresh is taken place
automatically without any external control circuit.

On the other hands, in the external refresh mode, both ways
can be used by controlling MODE1/RFRQ input.

1. Cycle Steal Refresh

The cycle steal refresh is taken place by the period divided
required refresh period by required refresh cycle, i.e.,
4ms/256 = 15.6us, and the refresh request should be

applied at a period of 15.6us. In the external refresh mode
the refresh period counter is necessary for this purpose.

2. Burst Refresh

The burst refresh is taken place by doing refresh for all
required refresh cycles continuously, i.e., the refresh
request should be applied at a period of required refresh
cycles. When MODE1/RFRQ is kept "L’ through all
refresh cycles (256 or 128) , one refresh cycle will be
completed within seven CLK cycles because next refresh
request is strobed during the refresh cycle.

Fig. 10 shows an example of burst refresh cycle with keep
MODE1/RFRQ = “’L" through the cycle.

Fig. 10 — BURST REFRESH

CLK

Strobing refresh request Strobing refresh request
MODE1/RFRQ L
RASO L I 1 I
RAS1 1 | 1 I
—_ H
CASO0/CAS1
RDY L

RDY Output;

The MB 1422A issues ready signal to identify whether
DRAM array is ready or not. The following cautions are
necessary to send RDY to MPU.

® RDY must be sent only when the DRAM array is being
accessed.

® RDY must be sent synchronously with MPU operation.

® RDY must be sent before MPU starts operation, and if
RDY is issued during MPU operation, RDY must be held
until the completion of current MPU operation and then
sent to MPU.

The Fig. 11 shows an example of external circuit to send
RDY to MPU.

Fig. 11— EXAMPLE OF RDY INTERFACE TO MPU

READY
TO MPU

RDY from MB 1422A o
Memory Select ol—e=

Master Clock of MPU

P ck

In this case, both set up and hold times on READY of MPU
must be satisfied.

3-12
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RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min. Typ. Max.
Supply Voltage *Vee 45 5.0 55 \Y
Output High Current lon - - -3.3 mA
Output Low Current loL - - 10 mA
Ambient Temperature Ta 0 - 70 °c
+: Referenced to GND
DC CHARACTERISTICS
(Recommended Operation Conditions unless otherwise noted.)
Value
Parameter Symbol Unit Conditions
Min. Typ. Max.
Supply Current lec 88* 145 mA Vce = 5.5V
Input Low Except for CLK and CS | ) -200 uA Vee =55V,
Current CLK, TS B ~400 Vin =0.5V
VCC =55V
hinn 20 Vin= 2.4V
Input High Current MA
Vee =5.5V,
linz 100 Vin = 5.5V
Vee =45V,
Input Clamp Voltage Vic -15 v ||Zc= ~18mA
Ve =4.5V,
Output Low Voltage VoL 05 v | e 10mA
oL
Vee =45V,
Output High Voltage Von 24 \Y '::= ~3.3mA
Vee =55V,
Output Leakage Current (High-Z) loz -100 100 MA ng)'r =0.5V/2.4V
Vee =5.5V,
Output Short Circuit Current los -50 -100* | -200 mA cc*
Vout =0V
Input Low Voltage ViL - — 0.8 \%
Input High Voltage Viu 2.0 — - \

*: All typical values are at Ve = 5.0V, T5 =25°C
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AC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Valu
Parameter Symbol - ¢ Unit
Min. Typ. Max.
AS Low Set up Time to CLK tassL 10 ns
FRRQ Low Set up Time to CLK tREROS 10 ns
RFRQ Low Hold Time to CLK tRFRQH 10 ns
RFRQ High Set up Time to CLK tREFSS 10 ns
AS High Set up Time to CLK tassH 10 ns
BS Set up Time to CLK tgss 10 ns
BS Hold Time to AS tesH 10 ns
CLK High Time twp 15 ns
CLK Low Time twn 15 ns
Delay Time from CLK to RASn trASN 20 32 ns
Delay Time from AS to RASn tASRAS 18 30 ns
Delay Time from CLK to CASn teasn 37 52 ns
Delay Time from AS to CASn tascas 36 53 ns
Delay Time from RAm to MAm tRAMA 21 35 ns
Delay Time from CLK to MAm tMAN 27 42 ns
Delay Time from CAm to MAm tcama 21 35 ns
Delay Time from AS to MAm tASMA 23 39 ns
N — t 16 25 ns
Delay Time from R/W to WE weHL
tweLH 17 28 ns
Delay Time from CLK to RASn tRASRHL 24 36 ns
(Refresh cycle) tRASRLH 25 37 ns
Delay Time from CLK to MAm
(Refresh cycle) tmar 33 51 ns
Delay Time from CLK to RDY tRDYHL 23 35 ns
(Refresh cycle) trDYLH 21 32 ns
== t 24 43
Address Enable Time from CS PzHMA o
thzLMA 24 a1 ns
J— — t 24 43 n;
E Enable Time from CS PZHWE >
tpzLWE 24 41 ns
— — t 20 38 s
RAS/CAS Enable Time from CS PzHRE -
tpzLRC 23 41 ns
— t 36 56
Address Disable Time from CS PHZMA s
tpLzmA 32 48 ns
— — t 36 56
E Disable Time from CS PHzWE w
thLzWE 32 48 ns
o — t 33 48
RAS/CAS Disable Time from CS PHZRC =
tpLzRC 23 39 ns
Column Address to CAS Set up Time tasc 0 ns
RAS Puis Width (Refresh cycle) twrAsS 150 ns
Delay Time from RAS to.CAS trca 25 ns
Row Address Hold Time tRAH 20 ns

n; 0,1
m; 0,1,2,4,5,6,7,8
314
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AC CHARACTERISTICS TEST CONDITIONS

1. DELAY TIME

OUTPUT
VoL

Output

cs

ov

-
Von
VoL

output <

Vee
L ov

Output o— --I-»
C.*

Measuring

2. ENABLE/DISABLE TIME

Poms Pin Name Cy(std)
MAO to MAS 300pF
R = 1k WE 300pF
RASO and RAS1 200pF
CASO and CAS1 200pF
T RDY 150pF
* Including jig capacitance.
te i
90% 90%
1.3v 13v
10% 10%
tPHL 'PLH-
{22V
\ 0.8V /
Input conditions;
Vig =3V, VL =0V, t, < 10ns, tf < 5ns
v cL VT
Symbol Pin Name (oF) )
R = 1KQ ) MAO to MAS, WE 300
Disabl t ———— \Y
e °Lz  ["RAS, CAS 200 ce
measure- MAO to MA8, WE 300
ment oz — == 0
| RAS, CAS 200
Q";f,s."""g Era . MAO to MA8, WE 300 v
i nable B
1. e PZL  "RAS, CAS 200 ce
CL measure- MAO to MA8, WE 300
ment tpzn e 0
RAS, CAS 200

* Including jig capacitance.

tpLz
T,
’ oL+0.3V

tpzL

tezH
24v

t; < 10ns, t¢ < 5ns

ov

Delay time calcuration

When the load capacitance is different from the standard value shown above, the delay time is specified according to

the following equation.

tod(cL) = tpdistd) + 0.04 x AC, AC. =C - C(swa)

Unit: tog = ns
C_ =pF

3-15
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(INFOT) \ / @!

READ/WRITE CYCLE TIMING DIAGRAM

=T

o\ _fo /" \/ /L

(L

"

L

{fm ]

|

tRASN tASRAS
J— t J———
FAS RCD
(OUTPUT) (L
"
tcasN tascAs
CASO, 1 \
(OUTPUT) (@
tAsc—— n
RAO to RA8 CAO to CA8
(INPUT) (INPUT)
tRAMA tMAN tcama tAsMA
r“_ I(a
MAO to MAS D
(OUTPUT) ROW ADDRESS )( COLUMN AEDRESS )(
v
ROW ADDRESS COLUMN ADDRESS: ROW ADDRESS
TRAH -
RDY (@
(OUTPUT) d
R/W
(INPUT) (v
s
WEHL tWELH
WE
(OUTPUT) N &
BSS i
—— tBsSH
(INPUT)

AL

s
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EXTERNAL REFRESH CYCLE TIMING DIAGRAM
CLK
e o\ O\ o\ S\ S\ S\ NS\ S\ S\ S\ S\ S\
tRFRQH —m w— IREFSS

MODE1/ tRERGS M M

RFRQ \ \/ /

(INPUT)

AS

(INPUT)

—a le—TRASRHL — la— 'RASRLH

RAS 1
{OUTPUT) WRAS

CAS
(OUTPUT)

—= w— tMAR ——{ l— tMAR
(ouvrguﬂ ROW ADDRESS REFRESH ADDRESS ROW ADDRESS
—a w— IRDYHL —J FtRDYLH

RDY

(OUTPUT) /
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MB 1422A I

READ/WRITE REFRESH CYCLE
CLK '
(INPUT) DS\ SBSDSHSSS\ S SN S\ SO\
| i
MODE1/RFRQ ‘ - - f
AN : 7 7]
[-*ﬁAsle — L——tAssu
S —:q — "
(INPUT) | | J
— tRASN —-—[-—‘AsnAs tRASRHL tRASRLH
RAS ——'——\I — —
(OUTPUT)
— tcAsN ->|‘ASCAS
T, “
(OUTPUT)
— tMAN  tasmA— — [-—fMAH —— tMAR
rTag ROW ADDRESS COLUMN ADDRESS&&&“TE-:XFTEFRESHADDRESS£ M
=—tROYHL tRDYLH"I
RDY f *
(OUTPUT) .
REFRESH READ/WRITE CYCLE
CLK
(INPUT) LSS R\ S\ SN S S SRS\ S\
t
MODE1/RFRQ J / e
(INPUT) ’ T i L
tASSL——1 »
(IN:UT) \ R
——IE——HTASRHL —Jr—‘HASRLH — l“tHASN tASRAS—
RAS tWRAS
(ou‘:\PUT) L N N )
— r tcAsN tascas
CAS \
(OUTPUT)
— I’"tMAR — tMAR —— l—»'MAN tasma-—~—
Moo B s ROW ADDRESS _ ¥REFRESH ADDRESSK ROW _ADDRESS X_COLUMN ADDRESs X
——-l tRDYHL ——J r—‘RDYLH
RDY —-————-——( r
(OUTPUT)
BURST REFRESH CYCLE
cLK
(INPUT)
'RFRQS
MODE1/RFRQ ’\}K /
(INPUT) l ] T ’ l i l
= \
(INPUT)
- tRASRHL ——I tﬁAsnu-lc
= { ] B o
(OUTPUT)
CAS )
(OUTPUT
—= MAR —i If IMAR - TMAR —— MAR
"'}33;‘;&"%3 ROW ADDRESS iREFRESH ADDRESS N ¥_ROW ADDRESS YREFRESH ADDRESS N+1%_ oM oo
-
~ —tRDYHL
RDY
(OUTPUT)
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APPLICATION FOR 1M DRAM

The Fujitsu MB 1422A is designed to refresh all nine bits of memory addresses (MAO to MAB8). It can also, control 1M
DRAMs by adding some external circuits.

Refer to the application circuits described below.

Fig. 12 — ADDITIONAL EXTERNAL CIRCUIT
MB 1422A
CLK ——= RASO
RAS1
MB 74LS157 1M DRAM
S
MB 74LS08
RA9 A Y A9
CA9 B
G
e Y VY . WY e W
AS
\ g /
tRASN

RAS r—

S

atq — fe—— At

{

R
MAg ('(,
CAS 4,—

R
ot =tpy (LS08) +tp y or tpyy (LS157) > tga (Row Address Hold Time)
12 =tp yy (LSO8) + tp) y or tpy (LS157)
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42-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-42P-M01) 15° MAX
i 1 T e T e A s e O s e e Y s Y s 1 e Y e N s Y e Y s Y e Y e Y e Y s B
(EJECTOR MARK) 1
,533(1‘3.55) .590(14.99)
INDEX .553(14.05) .610(15.49)
A I L J
| S U N [ N [ OO [ N [ N [ N O Y N N [ N [ S AN N SN N —_— -
2.045(51.95) .008(0.20)
2.071(52.60)

1034(0.865)
f—.! 27)MAX " ]
050(1.27) 1054(1.365)
y |
.100(2.54) , .050(1.27) .015(0.38) .
TYP ™ 0700177 ™ 021(0.54) -020(0.51)MIN

©1986 FUJITSU LIMITED D42006S-1C

.012(0.30)

.195(4.96)MAX

.118(3.00)MIN

Dimensions in
inches (millimeters)

42-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-42P-M02)

J'15°MAX

.590(14.99)
610(15.49)

ANAAANAANANAANNANNAAGN
INDEX:1
533(13.55)
INDEX-2 553(14.05)
o (EJECTOR MARK)
L AT AYATA AV A AYAYA A AT AYATAVAAY)
1008(0.20)
1.492(37.90)
1.518(38.56) 012(0.30)
""""""""""""" N .207(5.25)MAX
118(3.0)MIN
ononsze_| ||| oo 01035 020(0.51)MIN
TP o 055(1.5) T 022i0.55)

© 1986 FUJITSU LIMITED D42007S-1C

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

44-LEAD PLASTIC CHIP CARRIER
(CASE No.: LCC-44P-M01)
007(0.18)
1010(0.25)
R.030(0.76)
TYP
—————nmnnnoonooan ‘r“_
g 0 -——
d O | B
q h = .017(0.43)
g 1] _—— ‘ YP
.685(17.40) d h —5 T
695(17.65) g b —y
650(16.51) ¢ h —
656(16.66) h —
g ] =
g O b =3
“ 05 :
ToUooUOToOOOD = gl
.650(16.51) |-0201051) 050(1.27)
MIN - -
656(16.66) TYP
090(2.29)
685(17.40) T 13003301 |
1130(3.30) !
695(17.65) f
.165(4.19) i
178(4.52) ¢
!
©1986 FUJITSU LIMITED C44051S-1C Dimensions in
inches (millimeters)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 GND 15 RAS 29 MAS
2 RAO 16 CAS 30 MA4
3 CA0 17 RAS 31 MA3
4 RA1 18 CA6 32 MA2
5 CA1 19 RA7 33 MA1
6 RA2 20 CA7 34 vCcC
7 CA2 21 RA8 35 MAO
8 RA8 22 CA8 36 CASs1
9 CA3 23 GND 37 CASO
10 MODEO/RESET 24 WE 38 RAS1
1 CLK 25 RDY 39 RASO
12 GND 26 MA8 40 MODE1/RFRQ
13 RA4 27 MA7 41 R/W
14 CA4 28 MA6 42 AS
43 BS
44 cs
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