
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 8M Hz) or 68000 (8MHz or 12.5MHz) 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: -PO) 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Rating Unit 

Powery Supply Voltage Vee +7.0 V 

Input Voltage VI -0.5 to +5.5 V 

Output Voltage Vo -0.5 to +5.5 V 

Operating Temperature Top -25 to +85 °c 

Storage Temperature TSTG -55 to +125 °c 

t-J,CTE: !'i;iiiiianeiit deviCe damage Iltay occur if ABSOLUTE MAXiMUM 
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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PLASTIC PACKAGE 
DIP-42P-MOl 

PLASTIC PACKAGE 
DIP-42p·M02 

PLASTIC PACKAGE 
LCC-44P·M01 

PIN ASSIGNMENT 

RA2 
CA2 

RA3 
CA3 

RA4 

CA4 
RA5 

RA6 

PLCC PIN ASSIGNMENT: See Page 21 

Th;;; dsvii:<:i contains circuitry to P,O'it=Ci tht: 
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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CAO to CAS 

RAO to RAS 

MOOEO/RESE T-r---

Fig. 1 - MB 1422A BLOCK DIAGRAM 
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REFRESH 
TIME I ~ I GENERATORe--

- REFRESH 
COUNTER 

MOOE1/RFRQ 

R/W 
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BS 

ClK 

I 

BLOCK FUNCTIONS 

ARBITER 

MULTIPLEXER => 

I--
TIMING I--

GENERATOR I--
I----
I----
I----

MAO to MAS 

RASO 

RAS1 

CASO 

CAS1 
WE 

ROY 

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 Riw 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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Symbol 

MODEO/ 
RESET 

MODE1/ 
RFRO 

AS 

R/W 

CS 

BS 

CLK 

RAO 
RAl 
RA2 
RA3 
RA4 
RA5 
RA6 
RA7 
RA8 

Pin 

DiP PLCC 

9 10 

38 40 

40 42 

39 41 

42 44 

41 43 

10 11 

1 2 
3 4 
5 6 
7 8 

17 13 

I: Input, 0': 3·State output 

Type 

I 

I 

I 

I 

I 

I 

I 

I 
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Table 1 - PIN DESCRIPTION 

Pin Name and Function 

Internal/External Refresh Select; 
This pin is used to select refresh mode, internal refresh or external refresh. 
If MODEO/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. 

Internal Interval Select/External Refresh Request; 
When Internal Refresh mode is selected (MODEO/RESET ~ "H"l. this pin 
is used as refresh interval selection. 
If CLK:;;; 15MHz, it must be "L", and if CLK -24 to 25MHz, it must be 
"H". 
When External Refresh mode is selected (MODEO/RESET ~ "L"l. this 
pin is used as refresh request. And the refresh starts when 
MODE1/RERO ~ "L" is strobed by the falling edge of CLK. 

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. 

Read/Write Control; 
This pin is used to select memory read or write mode. 
If R!W ~ "H", read mode is selected. If R/Iii ~ "L", write mode. 

Chip Select; 
This pin is used to control the states of output pins except for ROY. 
When CS ~ "H", RAS, CAS, WE and MA (MAO to MA8) become high 
impedance state. 

Bank Select; 
This pin is used to select either of the two banks of DRAM arrays. 
If BS ~ "L", the lower bank (RASO) is selected. 
If BS ~ "H", the upper bank (RAS1) is selected. 

Clock input; 
This input provides basic timing for the internal logic. 
8086 (5MHz)"'" CLK ~ 15MHz 
8086 (8M Hz) ...,. CLK ~ 24MHz 
68000 (8MHz)"'" CLK ~ 16MHz 
68000 (12.5MHz)"'" CLK ~ 25MHz 
The CLK frequency should be higher or equals to 15MHz. 

Row Address; 
These inputs are used to generate memory row address. 
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Pin 
Symbol 

DIP 

CAD 2 
CAl 4 
CA2 6 
CA3 8 
CA4 13 
CA5 15 
CA6 17 
CA7 19 
CA8 21 

RASO 37 
RASl 36 

CASO 35 
CASl 34 

WE 22 

ROY 23 

MAO 33 
MAl 31 
MA2 30 
MA3 29 
MA4 28 
MA5 27 
MA6 26 
MA7 25 
MA8 24 

PlCC 

3 
5 
7 
9 

14 
16 
18 
20 
22 

39 
38 

37 
36 

24 

25 

35 
33 
32 
31 
30 
29 
28 
27 
26 

Table 2 - PIN DESCRIPTION (Continuted) 

Type Pin Name and Function 

I Column Address; 
These inputs are used to generate memory column address. 

0* Row Address Strobe; 
These outputs are used by DRAM to strobe Row Address present on MAO 
to MA8. 
Either RASO or RASl 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 RASl 
are issued. 
These outputs become high impedance state if CS = "H". 
Each output drives maximum 22 DRAMs directly without external driver. 

0* Column Address Strobe; 
These outputs are used by DRAM to strobe column address, present on 
MAO to MA8. 
These outputs are issued from the ClK rising edge, which is 1.5 ClK 
cycles after AS = "l" is strobed, with delay time of tCASN ' (See Fig. 4 
and 5.) 
These outputs are not controlled by BS, i.e., both CASO and CASl 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 c;lirectly without external driver. 

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 DRAMs directly without external driver. 

0 Ready; 
This output identifies whether the memory arrays is refresh mode. 
If RDY = "l", refresh is excuted. If RDY = "H", refresh is not executed. 

0* Memory Address; 
These outputs are used by DRAM for address inputs, row, column and 
refresh row address. 
These outputs can drive maximum 44 DRAMs directly without external 
driver. 
These outputs become high impedance state if CS = "H". 

I: Input, 0*: 3-State output, 0: Output 
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FUNCTIONAL DESCRIPTION 

Read/Write Cycle Mode; 
The memory read and write cycle starts from AS = "l". 
The selected RAS is issued after half cycle 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, T ASSL, referenced to the falling edge 
of ClK. The address at MAO to MA8 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, 
i.e., if R/W changes from "H" to "l" in memory cycle (AS = 

IIIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111; 
FUJITSU 

MB 1422A 11111111111111111111111111111111111111111111111111111111111111111 

"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 B6. If BS were changed 
during AS = "l", the both RAS (RASO and RASl) would 
be selected during one memory access cycle. Refer to th" 
Fig. 2. 

Fig. 2 - BANK SELECTION 

CLK 

~--'L __________________ -r-------

~~~E~!'--------------------"H" 

MODElI--------------------"H'" 
RFRQ 

RDY "W' 

•. In the read cycle, the data on upper bank are 
held valid until CAS goes "H". 

BS--------~L_ ____ r_----------- ••. When the DRAM has the "CAS-before-RAS" 
refresh mode, the DRAM executes the CAS­
before-RAS refresh. 

RASOI-------~~r_--r--------­

RAS'------. 

CASO------~--~~---~-s-----

CAS'------~~---~~-~-r---~ 
Upper bank select (no operation"'''') 

Lower bank select (no operation··) 

Refresh Mode; 
The M B 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 CAS1 are set. "H" until com­
pletion of the refresh cycles. 
The refresh addresses are provided by internal refresh coun­
ter on MAO to MA8 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. I nternal Refresh Mode; 
The internal refresh mode is selected by MOD EO/RESET 
= "H" and executed by internal refresh request. 
In the internal refresh mode, the refresh is automatically 
t.aken place by the specified period :;:r:cc ;i1teiiial refrash 
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 MOD EO/RESET 
= "l" and executed when the MODE1/REFO = "l" is 
strobed by the falling edge of ClK. 
The external refresh will be completed within twelve ClK 
cycles after MODElIRFRO = "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/RFRO = "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 M B 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 
acce» eyde firST and refresh cycle. On the other hands, 
if memory access request is strobed during refresh mode 
the memory access request will be ignored until the end 
of refresh cycle. 
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FUNCTIONAL TRUTH TABLE 

READ/WRITE CYCLE 
BS 

RASO RASl 

l Valid H 

H H Valid 

MODEO/RESET 

H 

H 

l 

REFRESH CYCLE 
CS MAO to MA81 RASO I CASO I -

WE 
RASO I RASl RASl CASl 

l Valid 
Valid 

H High-Z 

MODE1/RFRO Function 

l Internal Refresh mode, ClK L 15MHz' 

H Internal Refresh mode, ClK = 24 to 25 MHz" 

RFRO External refresh mode 

•. For 8086 (5MHz) and 68000 (8MHz), the refresh is executed once in every 232 ClK cycles . 
••. For 8086 (8M Hz) and 68000 (12.5MHzl, the refresh is executed once in every 372 ClK cycles. 

DRAM INTERFACE 

Addressing; 
The M B 1422A is capable to address directly maximum 
512K address with 256K DRAM. Fig. 3 shows the example 
of interfacing between MPU and MB 1422A for both 64K 
and 256K DRAM system. The DRAMs require address 

set·up and hold times on both row and column addresses. 
The MB 1422A resolves such critical timing requirement. 
Fig. 4 shows an example of calculation of address set up and 
hold times. 

Fig. 3 - INTERFACING BETWEEN MPU AND DRAM 

MPU MB l422A 

Al to AB 

A9 to A16 

A17 

64K DRAM 
(12BK Address) 

MPU 

Al to A9 

Al0 to AlB 

A19 

MB l422A 

256K DRAM 
(5l2K Address) 

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

r--I tCY 

eLK 

tASC = tCASN (Min) - tMAN (Max) 

tRAH = tCY (Min) + tMAN (Min) - tRASN (Max) 

ADDRESS:::::::::::::*=:::::::::::::::::::: 
(MAO to MAB) 
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Read/Write Command; 
Since the WE depends on R/W, it must be taken a care to 
set-up and 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 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllllllllilim 
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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 

I , 
r--tiASN - t--tASRAS 

---j t--tCASN - t--tASCAS 

tD1_ .1 twcs or tRCS ~ tRCH I • t02 

,-
~ ~tWEHL (or tWELH) tWELH (or tWEHL).-j ~ 

Riw I , -
Set Up Time; 

twcs = (tcASN + 1.5tCY + tASSL) - (t01 + tWEHL) 

tRCS = (tCASN + 1.5tCY + tASSL) - (tD1 + tWELH) 

Hold Time; 

tRCH = t02 - tASCAS + tWEHL 

Initiallization; 
In the single power supplied DRAM which has substrate 
bias generator, it is necessary 200/-ls 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 200/-ls 

pause time. 
On the other hand, in the case of using external refresh 
mode eight refresh cycles (keeping MODEI/RFRQ ; "l" 
until eight RAS; "L" is detected) or eight AS cycles must 
be applied. 
Refresh; 
TheMB 1422A is capable of doing refresh mode for both 
2ms/128 cycles and 4 ms/256 cycles. 
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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 ar.e shown in Fig. 6 and 7. 

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

'SV rDfl -<,>--
MBL 8284A 

OSC 
(24 MHz) ,;L JL "- RES 

RDY I WAIT STATE 
Ao-a Ao-s 

r GENERATOR ,---- RAS - RAS 

READY - CAS - CAS 

! ! 
(8 MHz) 

MB 1422A 

_ ClK MB 817"6 MB 81256 

RDY r-
RESET ClK MBl8288 

"1"-

It 
MOOEa r- WE -WE 
MODE, 

RASa r- I-ClK 
R/W 

...--- RAS, r--- DI DD DI DO 
SO So MR5C rv-:::-- AS CASe r--- r---

1111 I 5, S, MWTC f--
CAS, 

[l 5, " ~ 
BS 

c: CAo-a 

II - DEN MAo-a 
RAo_a 

~ ~ r- DT/R I'" 
MBl B086 

.r cs J ALE 

"i7 
,-tL roll r MN/MX MBl8282 Ao-a Ao-a 

STB 

If 5E 

~ 
WEl - c- RAS - CAS -

BHE BHE ~ I- CAS - CAS 

MB 81256 MB 81256 

ADO-15 WEO 

A'6-19 "'" rV 
AO- 19 ADDRESS 

U 
Ao "V' - - '- WE -WE 

~ DI DO DI DO 

MBL 8286 MB 426 

L= t1}i~ T '-T DCE 

'--- 5E 
~ 

cs 
RO 

~ 
°0-15 DATA DB I II --V 

DI 

MBl8286 -
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Fig. 7 - EXAMPLE OF INTERFACE BETWEEN MB 1422A AND 68000 

(25MHz) 

L 
MB 1422A 

CLK 
MAO~8 

"'''t MOOED 

MODE 1 D AS ...... 
R/W ~ -J=D ~ 

RASa Ao-a WE Ao-a 

-;---
AS 

L~ 
WE 

RAS, A23 
A,. 

A22 
.-- DECODER 

BS CASa RAS 
A 1O-18 

CAS, A21 - ~ CAo_s 
A, .... g CAS 

A20 -- MB 81256 x 8 MB81256 x 8 

rr:'--A,-19 ADDRESS RDY r--

WAIT STATE f---
DTACK -----I GENERATOR 

'--- RAS 

-68000 
CAS 

MB 81256 x 8 M8 81256 x 8 

UDS -'" WE' 

LDS 

~, 
WED DI DO DI DO 

jl j1 z.. 
RO DI RO DI 

R/VIi V DCE M6426 MB426 
eli 

DB DB 

~. I 1 °8-15 
DATA 

DO-71'\ 

~ 

(MPU) 
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APPLICATION 

Memory Access Cycle Time; 
Since memory access cycle depends 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 

ClK 

Hence, tRCO = tCY + tCAS N -tRASN 
tRSH = 75ns (min) -+ M8 81256·15 

L.-4--+-----j------- The minimum AS Pulse Width must be t RSH + tRCO + 
tRAS N + O.5tcy + tASSL - tASRAS' 

-----IL-l.----~W_----- The maximum AS pulse width must not be greater than RAS maximum t RAS of DRAM. 

CAS------l ____ r-----

Read·Modify·Write; 
The MB 1422A provides a capable of read·modify·write and 
delayed write cycle by delayed write command input on 
R!W. 

Fig. 9 shows an example of write command on R/W for read· 
modify·write cycle. 

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

ClK 

tASSL--j ~ I 
AS ---,1.-+--+-----f---

r-tRASN 

RAS----~L_+_----4_r----
r--tCASN tASCAS 

CAS --------;------~f,----
tcwo tRWL 

i .. -----l tCWL 

---j f--tWEHL 
R!W --------L ____ _ 
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In the Read-Modify-Write cycle, the write command (WE) 
should be delayed with tewD- Therefore, the write com­
mand on the R!W should be delayed. 

Delay Time of RM from AS is; 
tASSL + 1.5tCY + tCASN + tewD - tWEHL-

The tRWL and tCWL must be noticed in the read-modify· 
write cycle. 
Therefore, AS must be "L" until delay time of tCWL -
tASCAS and tRWL - tASRAS have been satisfied. 



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/RFRO 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 = 15.611s, and the refresh request should be 

1111111111111111111111111111111111111111111111111111 
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applied at a period of 15.6I1s. 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/RFRO 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/RFRO = "l" through the cycle. 

Fig. 10 - BURST REFRESH 

CLK 

MODE1/RFRQ ________________________ ~----------------------------~------------

RAsa 

________________________________________________________ H 

ROY 

------_____________________________________________________ L 

RDY Output; 
The M B 1422A issues ready signal to identify whether 
DRAM array is ready or not. The follOWing cautions are 
necessary to send R D Y to M PU. 

• 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 ROY INTERFACE TO MPU 

ROY from MB 1422A 

Memory Select Q 

Master Clock of MPU-------J>CK 

READY 
TO MPU 

In this case, both set up and hold times on READY of MPU 
must ut: Satisfied. 
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RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply Voltage "Vee 

Output High Current IOH 

Output low Current 10L 

Ambient Temperature TA 

*: Referenced to GND 

DC CHARACTERISTICS 

Min. 

4.5 

-

-

0 

(Recommended Operation Conditions unless otherwise noted I 

Parameter Symbol 
Min. 

Supply Current lee 

Input low I Except for ClK and CS 
IlL Current I ClK, CS 

IIHl 

Input High Current 

IIH2 

Input Clamp Voltage Vie 

Output low Voltage VOL 

Output High Voltage V OH 2.4 

Output leakage Current (High-ZI loz -100 

Output Short Circuit Current los -50 

Input low Voltage V IL -

Input High Voltage V IH 2.0 

". All typical values are at Vee = 5.0V, T A = 25°C 

3-13 

Value 

Unit 
Typ. Max. 

5.0 5.5 V 

- -3.3 mA 

- 10 mA 

- 70 °c 

Value 
Unit Conditions 

Typ. Max. 

88" 145 mA Vee = 5.5V 

-200 Vee = 5.5V, 
IJA 

-400 V IN = 0.5V 

20 
Vee = 5.5V 
V IN = 2.4V 

IJA 

100 
Vee = 5.5V, 
V IN = 5.5V 

-1.5 V 
Vee = 4.5V, 
IIN= -18mA 

0.5 V 
Vee = 4.5V, 
10L = 10mA 

V 
Vee = 4.5V, 
10H = -3.3mA 

100 IJA 
Vee = 5.5V, 
VOUT = 0.5V /2.4V 

-100' -200 mA 
Vee = 5.5V, 
VOUT = OV 

- 0.8 V 

- - V 



AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

Parameter Symbol 

AS low Set up Time to ClK t ASSL 
FRRQ low Set up Time to ClK tRFRQS 
RFRQ low Hold Time to ClK tRFRQH 
RFRQ High Set up Time to ClK tREFSS 
AS High Set up Time to ClK t ASSH 
BS Set up Time to ClK tBSS 
BS Hold Time to AS tBS H 
ClK High Time twp 

ClK low Time tWN 
Delay Time from ClK to RASn t RASN 
Delay Time from AS to RASn tASRAS 
Delay Time from ClK to CASn t CASN 
Delay Time from AS to CASn tASCAS 
Delay Time from RAm to MAm tRAMA 
Delay Time from ClK to MAm tMAN 
Delay Time~from CAm to MAm tCAMA 
Delay Time from AS to MAm t ASMA 

Delay Time from R/W to WE tWEHL 

tWELH 

Delay Time from ClK to RASn tRASRHL 
(Refresh cycle) tRASRLH 
Delay Time from ClK to MAm 

tMAR (Refresh cycle) 

Delay Time from ClK to ROY tRDYHL 
(Refresh cycle) tRDYLH 

Address Enable Time from CS 
tpzHMA 

tpZLMA 

WE Enable Time from CS 
tpZHWE 

tpZLWE 

RAS/CAS Enable Time from CS 
tpZHRC 

tpZLRC 

Address Disable Time from CS 
tpHZMA 

tpLZMA 

WE Disable Time from CS 
tpHZWE 

tpLzWE 

RAS/CAS Disable Time from CS 
tpHZRC 

tpLZRC 
Column Address to CAS Set up Time t ASC 
HAS Puis Width (Kefresh cycle) t WRAS 
Delay Time from RAS to. CAS t RCA 
Row Address Hold Time tRAH 

n; 0,1 
m; 0,1,2,4,5,6,7,8 
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Value 

Min. Typ. 

10 
10 
10 
10 
10 
10 
10 
15 
15 

20 

18 
37 
36 
21 
27 
21 
23 
16 
17 
24 
25 

33 

23 
21 
24 
24 
24 
24 
20 
23 
36 
32 
36 
32 
33 
23 

0 
150 
25 
20 
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Unit 
Max. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

32 ns 

30 ns 

52 ns 

53 ns 

35 ns 

42 ns 

35 ns 

39 ns 

25 ns 

28 ns 

36 ns 

37 ns 

51 ns 

35 ns 

32 ns 

43 ns 

41 ns 

43 ns 

41 ns 

38 ns 

41 ns 

56 ns 

48 ns 

56 ns 

48 ns 

48 ns 

39 ns 

ns 

ns 

ns 

ns 
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AC CHARACTERISTICS TEST CONDITIONS 

1. DELAY TIME 

• Including Jig capacitance. 

INPUT 

VOH 
OUTPUT 

" 

Input conditions; 

Pm Name CL (std) 

MAO to MAS 300pF 

WE 300pF 

RASO and RAS1 200pF 

CASe and CAS1 200pF 

ROY 150pF 

2.4V 

O.8V 

V1H = 3V, V 1L = OV, tr ~ 10ns, tf ~ 5ns 

2. ENABLE/DISABLE TIME 

fT Symbol Pin Name CL VT 
(pFI (Vi 

A L "'1KU MAO to MAS, WE 300 
Disable tpLZ Vee 
time RAS.CAS 200 

I 
MAO to MAS, WE 300 

ment tpHZ 
RAS, CAS 200 Output t 0 o Measuring MAO to MAS, WE 300 

I 
Point Enable tpZL Vee 

..L C • time RAS. CAS 200 

b L 
measure- MAO to MAS, WE 300 
ment tpZH 

RAS, CAS 200 

• Including jig capacItance. 

" ---1 r-- -----j r--
1.3V 1""0% 90% ~.3V 10% 10% cs 

ov 

H ·.tv -0.3V .T OH 
VOH 

'PLZ~--yJ 
.1 

:VOL +O.3V 

f N, O.8V 

VOL 
OUTPUT 

Vee 

tPZHI---i. 

!2.4V 
tr i; 1 Ons, tf ,;; 5ns OV 

Delay time calcuration 

OV 

Vee 

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

tpd(CL) = tpd(Std) + 0.04 x 6CL , 6CL = CL - CL(Std) 

Unit: tpd = ns 
CL =pF 
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ClK 
(INPUT) 

MODEl! 
RFRQ 
(INPUT) 

AS 
(INPUT) 

RAS 
(OUTPUT) 

CASO, I 
(OUTPUT) 

RAOto RAS 
(INPUT) 

MAO to MAS 

READ/WRITE CYCLE TIMING DIAGRAM 

1IIImlllllllllllllllllllllllllllll~I~lllllmlll 
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(OUTPUT) ____ ---' -._..,......,.. __ -'I ____ ~I----' '--_-' .... ___ _ 

ROY 
(OUTPUT) 

Riw 
(INPUT) 

WE 
(OUTPUT) 

BS 
(INPUT) 

-+--+-----+----COlUMN ADDRESS-f---t->-ROW ADDRESS 

tWEHl 

tass 
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EXTERNAL REFRESH CYCLE TIMING DIAGRAM 

ClK 
(INPUT) 

MOOEII 
RFRQ 
(INPUT) 

AS 
(INPUT) 

RAS 
(OUTPUT) 

CAS 
(OUTPUT) 

MA 
(OUTPUT) 

ROY 
(OUTPUT) 

ROW ADDRESS 

tRASRLH 

~RAS~~~---------------r----

~AR 

REFRESH ADDRESS ROW ADDRESS 

tRDYHL 
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ClK 
(INPUT) 

READIWRITE REFRESH CYCLE 
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MODE1/RFRO--__ ----~~--~------~----~,-----~~--------~--~------~r~--­
(INPUT) 

AS 
(INPUT) 

RAS 
(OUTPUT) 

CAS 
(OUTPUT) 

MAO to MAS 
(OUTPUT) 

RDY 
(OUTPUT) 

ClK 
(INPUT) 

MODE1/RFRO 
(INPUT) 

AS 
(INPUT) 

RAS 
(OUTPUT) 

CAS 
(OUTPUT) 

MAO to MAS 
(OUTPUTI 

RDY 
(OUTPUT) 

ClK 
(INPUT) 

AS 
(INPUT) 

RAS 
(OUTPUT) 

CAS 
(OUTPUT) 

MAO to MA8 
(OUTPUT) 

RDY 
(OUTPUT) 

ROW ADDRESS 

REFRESH READ/WRITE CYCLE 

BURST REFRESH CYCLE 

ROW ADDRESS REFRESH ADDRESS N 

____________ -1_[-tRDYH L 

3·18 

COLUMN ADDRESS 

lMAR 

ROW 
ADORESS 
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APPLICATION FOR 1M DRAM 
The Fujitsu MB 1422A is designed to refresh all nine bits of memory addresses (MAO to MAS). It can also, control 1M 
DRAMs by adding some external circuits. 
Refer to the application circuits described below. 

ClK 

RA9 

CA9 

ClK 

MA9 

Fig. 12 - ADDITIONAL EXTERNAL CIRCUIT 

MB 1422A 

RASO 

RAS1 

MB 74lS157 

D S 

MB 74lS08 
A Y 

8 

G 

* 

( 
) 

I 
tRASN 

; 
, '( )j 

"t1 = tpHL (lSOB) + tPLH or tpHL (lS1571 ~ tRAH (Row Address Hold Time) 

"t2 = tpLH (lS08) + tpLH or tpHL (lS157) 
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1M DRAM 

A9 

=f h" 
I 
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PACKAGE DIMENSIONS 

42-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No_: DIP-42P-MOll 

(EJECTOR MARK) I 
I 

INDEX .533(13.55) .590(14.99) 

l!!r T'T';=rTT=;=r=;=;r=;=;=;=T'T=;=r=;=;~~TT'T"i=;=r=;=;=;=;=rT'T=;=;=;=;~IJ·05) _-\I:,==-.j-61_",C' 
I • 2.045(51.95) . 

2.071 (52.60) 

.050( 1.27)MAX .034(0.865) 

1 1. 100 (2.54) .01510.38) 
.021 (0.54) 

II"·"~'·" .118(3.00)MIN 

.02010.51)MIN TYP 

©1986 FUJITSU LIMITED D42006S-1C 

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

.07011.778) 
T'r'P 

© 1986 FUJITSU LIMITED D420Q7S·1C 

3-20 

.20715.25IMAX 

.11813.0)MIN 

Dimensions in 
inches (millimeters) 

.590(14.99) 

.610(15.49) 

Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 

Pin No. 

I. 

11 

12 
13 

14 

.685 

.695 CIT 
.650(16.51t! I 

-"1'-" 

0 

0 
.650/16.511 
.656/16.661 

.685/1 HOI 

.695/17.651 

©1986 FUJITSU LIMITED C44061,S-)& 

PinNlme Pin No. PinNIrr. 
GNo I. RAS 

RA. 16 CAS 

CAO 17 RAS 

RAI 16 CA6 

CAl " RA7 

RA2 20 CA7 

CA2 21 RAS 

RAa 22 CAS 

CA3 23 GNo 

MOOEO/RESET 24 WE 
CLX 25 RoV 

GNo 26 MAa 
RM 27 MA7 

CM 26 MAO 

44·LEAD PLASTIC CHIP CARRIER 
(CASE No.: LCC-44P·M01 I 

.165/4.191 

.178/4.521 

Pin No. Pin Name 

2' MAS 

3. M" 
31 MA3 

32 MA2 

33 MAl 

34 VCC 

3S MAO 

36 CASI 

37 CABO 
36 RASI 

39 RASO 

40 MOOE1/RFRQ 
41 R/W 

42 AS 

43 6S 

44 CS 

3-21 

o 

Dimensions in 
inches (millimeters) 


