HM51(S)4270A/AL Series

HM51(S)4270C/CL Series

262,144-word x 16-bit Dynamic Random Access Memory

The Hitachi HM514270A/AL, HM514270C/CL
are CMOS dynamic RAM organized as 262,144-
word x 16-bit. HM514270A/AL, HM514270C/CL
have realized higher density, higher performance
and various functions by employing 0.8 um CMOS
process technology and some new CMOS circuit
design technologies. The HM514270A/AL,
HM514270C/CL offer fast page mode as a high
speed access mode.

Multiplexed address input permits the
HM514270A/AL, HM514270C/CL to be packaged
in standard 400-mil 40-pin plastic SOJ, standard
475-mil 40-pin plastic ZIP and standard 400-mil
44-pin plastic TSOPII.

Internal refresh timer enables HM51S4270A/AL,
HM51S4270C/CL self refresh operation.

Features

e Single5V (x10%)
» High speed
— Accesstime: 70 ng/80 ns (max)
« Low power dissipation
— Activemode: 825 mW/770 mW (max)
— Standby mode: 11 mW (max)
1.1 mW (max) (L-version)
* Fast page mode capability
e 512 refreshcycless 8ms
128 ms(L-version)
« 2 WE byte control
o 2variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
« Battery back up operation (L-version)
» Self-refresh operation (HM51S4270A/AL,
HM51S4270C/CL)
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Ordering Information

Type No. Access Package Type No. Access  Package
time time

HM514270AJ-7 70 ns 400-mil 40-pin HM514270ATT-7 70 ns 400 mil 44-pin

HM514270AJ-8 80 ns plastic SOJ HM514270ATT-8 80 ns plastic TSOP I
(CP-40DA) (TTP-44/40DB)

HM514270ALJ-7 70 ns HM514270ALTT-7 70 ns

HM514270ALJ-8 80 ns HM514270ALTT-8 80 ns

HM51S4270AJ-7 70 ns HM51S4270ATT-7 70 ns

HM51S4270AJ-8 80 ns HM51S4270ATT-8 80 ns

HM51S4270ALJ-7 70 ns HM51S4270ALTT-7 70 ns

HM5154270ALJ-8 80 ns HM51S4270ALTT-8 80 ns

HM514270CJ-7 70 ns HM514270CTT-7 70 ns

HM514270CJ-8 80 ns HM514270CTT-8 80 ns

HM514270CLJ-7 70 ns HM514270CLTT-7 70 ns

HM514270CLJ-8 80 ns HM514270CLTT-8 80 ns

HM51S4270CJ-7 70 ns HM51S4270CTT-7 70 ns

HM51S4270CJ-8 80 ns HM51S4270CTT-8 80 ns

HM51S54270CLJ-7 70 ns HM51S4270CLTT-7 70 ns

HM5154270CLJ-8 80 ns HM51S4270CLTT-8 80 ns

HM514270AZ-7 70 ns 475-mil 40-pin

HM514270AZ-8 80 ns plastic ZIP
(ZP-40)

HM514270ALZ-7 70 ns

HM514270ALZ-8 80 ns

HM514270CZ-7 70 ns

HM514270CZ-8 80 ns

HM514270CLZ-7 70 ns

HM514270CLZ-8 80 ns
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Pin Arrangement

HM51(S)4270AJ/ALJ Series HM514270AZ/ALZ Series
HM51(S)4270CJ/CLJ Series HM514270CZ/CLZ Series
Vo L1 Y 400 Vgg o8
1100 |2 39/ 1/015 1109 /010
o1 3 38/ /014 /011 v
/o2 4 37 11013 11012 | /ési 3
/03 L5 36[] /012 /014 /O15
Vee 6 3507 Vss Vss Vec
o4 []7 347 11011 :;82 o1
/05 []8 337 /010 v 103
1106 19 3271 1109 | /8% 1104
1107 [J]10 31[] 1108 /07 1106
NC [11 30| NC LWE NC
LWE[ |12 29[ NC RAS UWE
UWEL]13 28|71 CAS A0 ;‘f
RAS []14 271 OE A2 A3
NC [15 261 A8 Vee v
A0 []16 25/ A7 A4 A
Al []17 24 A6 A6 A7
A2 []18 23] A5 AB OE
A3 []19 22[71 A4 CAS NC
Vee 20 2117 Vss NC
(Top View) (Bottom View)
HM51(S)4270ATT/ALTT Series Pin Description
HM51(S)4270CTT/CLTT Series . .
Pin name Function
Vee 10 44[JVss A0 — A8 Address input
100 [L}2 43| J1/015 — Rowaddress  AO0-— A8
o1 )3 42{ 11014 — Column address A0 — A8
Vo2 [14 41| 1013 — Refresh address A0 — A8
1103 |5 4011012
Vee 6 39/ JVss
o4 (|7 38[]1/011 1/00 - 1/015 Data-in/data-out
1105 |8 37[J1/010
1106 [l9 36[11/09 RAS Row address strobe
1107 10 35[71/08
CAS Column address strobe
%E ii zi % Eg UWE / LWE Read/write enable
UWEL|15 30[]CAS —
RAS |16 29[ 1OE OE Output enable
NC 17 28] A8
A0 []18 27 1A7 VCC Power (+5 V)
AL 19 26 A6
A2 20 25[ ] A5 Vss Ground
A3 []21 24 1A4
Vee 22 23[1Vss
(Top View)
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Block Diagram
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Truth Table
Inputs 110
RAS LWE UWE CAS OE I/00 - 1/07 I/08 — 1/015 Operation
H H H H H High-Z High-Z Standby
L H H H H High-Z High-Z Refresh
L H H L L Dout Dout Word read
L L H L H Din Don't care Lower byte write
L H L L H Don't care Din Upper byte write
L L L L H Din Din Word write
L H H L H High-Z High-Z
HtoL - - L - High-Z High-Z CBR refresh
or Self refresh
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to Vgg VT -1.0to +7.0 \%
Supply voltage relative to Vgg Vee -1.0to +7.0 \Y
Short circuit output current lout 50 mA
Power dissipation Pt 1.0 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —551t0 +125 °C
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Recommended DC Operating Conditions (Ta= 0to +70°C) *2

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vss 0 0 0 \%
Vee 45 5.0 55 \Y 1
Input high voltageV 2.4 — 6.5 \% 1
Input low (I/O pin) VL -1.0 — 0.8 \% 1
voltage
(Others) VL -2.0 — 0.8 \Y 1
Notes: 1. All voltage referenced to Vgg
2. The supply voltage with all V¢ pins must be on the same level.
The supply voltage with all Vgg pins must be on the same level.
DC Characteristics (Ta= 0t0 +70°C, Vo =5V £ 10%, Vgg=0V)
HM51(S)4270A/AL,
HM51(S)4270C/CL
-7 -8
Parameter Symbol Min Max Min Max Unit Testconditions Notes
Operating current lcc1 — 150 — 140 mA  RAScycling 1,2
CAS cycling
trc = min
Standby current lcc2 — 2 — 2 mA  TTL interface
RAS, CAS = V|H
Dout = High-Z
— 1 — 1 mA  CMOS interface
RAS, CAS, UWE, LWE
OE > VCC -0.2V
Dout = High
Standby current — 200 — 200 pA CMOS interface
(L-version) RAS, CAS, OE,UWE,
LWE > VCC -0.2V
Dout = High-Z
RAS-only refresh lccs — 140 — 130 mA tgc =min 2
current
Standby current lccs — 5 — 5 mA  RAS =V 1
CAS = V||_
Dout = enable
CAS-before-RAS lcce — 140 — 130 mA  tgc =min 2

refresh current
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DC Characteristics (Ta= 010 +70°C, Vo =5V + 10%, Vgg = 0 V) (cont)

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Testconditions Notes
Fast page mode lcc7 — 130 — 120 mA  tpc =min 1,3
current
Battery back up lcc1o — 300 — 300 pA  Standby: CMOS interface 4
current Dout = High-Z
(Standby with CBR CBR refresh:
refresh) trc = 250 ps
(L-version) tras <1 ps, CAS =V

UWE, LWE, OE = V|4
Self-refresh mode lcc11 — 1 — 1 mA  CMOS interface
current RAS, CAS<0.2V,
(HM51S4270A, Dout = High-Z
HM51S4270C)
Self-refresh mode — 200 — 200 pA CMOS interface
current RAS, CAS<0.2V,
(HM51S4270AL, Dout = High-Z
HM51S4270CL)
Input leakage current I -10 10 -10 10 HA 0OV<Vin<65V
Output leakage current 1 o -10 10 -10 10 MA 0OV<Vout<65V
Dout = disable

Output high voltage VoH 24 Ve 24 Ve V High lout = -5.0 mA
Output low voltage VoL 0 04 O 04 V Low lout = 4.2 mA

Notes: 1.

arLN

supplied with the same voltage.

Icc depends on output load condition when the device is selected. Icc max is specified at the
output open condition.

Address can be changed once or less while RAS = V| .
Address can be changed once or less while CAS =V .
Vi >Vee —0.2V, 0<V, <0.2V, Address can be changed once or less while RAS =V,
All the V¢ pins shall be supplied with the same voltage. And all the Vgg pins shall be
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Capacitance (Ta= 25°C, Ve =5V * 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cnn — 5 pF 1
Input capacitance (Clocks) Cio — 7 pF 1
Output capacitance (Data-in, Data-out) Cio — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.

AC Characterigtics (Ta= 0t0 +70°C, Vo =5V + 10%, Vgg =0 V)1, 14,715, 17,18

Test Conditions

 Input riseand fal times: 5 ns » Output load: 2 TTL gate + C|_ (100 pF)
 Input timing referencelevels. 0.8V, 2.4V (Including scope and jig)

Read, Write, Read-M odify-Write and Refresh Cycles (Common Parameters)

HM51(S)4270A/AL,
HM51(S)4270C/CL,
-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time trc 130 — 150 — ns
RAS precharge time trp 50 — 60 — ns
RAS pulse width trAS 70 10000 80 10000 ns
CAS pulse width tcas 20 10000 20 10000 ns 22
Row address setup time tAsr 0 — 0 — ns
Row address hold time tRAH 10 — 10 — ns
Column address setup time tasc 0 — 0 — ns
Column address hold time tcaH 15 — 15 — ns
RAS to CAS delay time tReD 20 50 20 60 ns 8
RAS to column address delay time tRAD 15 35 15 40 ns 9
RAS hold time tRSH 20 — 20 — ns
CAS hold time tcsH 70 — 8 — ns
CAS to RAS precharge time tcrp 5 — 15 — ns 23




HM51(S)4270A/AL Series, HM51(S)4270C/CL Series

Read, Write, Read-M odify-Write and Refresh Cycles (Common Parameter s) (cont)

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
OE to Din delay time topD 20 — 20 — ns
OE delay time from Din tbzo 0 — 0 — ns
CAS setup time from Din tozc 0 — 0 — ns
Transition time (rise and fall) tr 3 50 3 50 ns 7
Refresh period tREF — 8 — 8 ms
Refresh period (L-version) tREF — 128 — 128 ms
Read Cycle

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS tRAC — 70 — 80 ns 23
Access time from CAS tcac — 20 — 20 ns 3,4,13
Access time from address tan — 35 — 40 ns 3,5,13
Access time from OE toac — 20 — 20 ns 3,22
Read command setup time trcs 0 — 0 — ns 20
Read command hold time to CAS tRCH 0 — 0 — ns 16, 19
Read command hold time to RAS tRRH 0 — 0 — ns 16, 19
Column address to RAS lead time tRAL 35 — 40 — ns
Output buffer turn-off time torr1 0 15 0 15 ns 6
Output buffer turn-off to OE toFF2 0 15 0 15 ns 6
CAS to Din delay time tcpp 15 — 15 — ns
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Write Cycle

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 10, 19
Write command hold time twcH 15 — 15 — ns 20
Write command pulse width twp 10 — 10 — ns 21
Write command to RAS lead time tRwL 20 — 20 — ns 21
Write command to CAS lead time towL 20 — 20 — ns 21
Data-in setup time tps 0 — 0 — ns 11,21
Data-in hold time tpH 15 — 15 — ns 11,21
CAS to OE delay time tcob — 0 — 0 ns 22
Read-Modify-Write Cycle

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 180 — 200 — ns
RAS to WE delay time tRWD %5 — 105 — ns 10,19
CAS to WE delay time tewD 45 — 45 — ns 10,19
Column address to WE delay time tawD 60 — 65 — ns 10, 19
OE hold time from WE toEH 20 — 200 — ns 21

10
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Refresh Cycle

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CAS-before-RAS refresh cycle) tcsr 10 — 10 — ns
CAS hold time (CAS-before-RAS refresh cycle) tCHR 10 — 10 — ns
RAS precharge to CAS hold time tRPC 0 — 10 — ns
CAS precharge time in normal mode tcpN 10 — 10 — ns
Fast Page Mode Cycle

HM51(S)4270A/AL,

HM51(S)4270C/CL,

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
Fast page mode cycle time tpc 45 — 50 — ns
Fast page mode CAS precharge time tcp 10 — 10 — ns
Fast page mode RAS pulse width trRasc — 100000 — 100000 ns 12
Access time from CAS precharge tacp — 40 — 45 ns 3,13
RAS hold time from CAS precharge tRucp 40 — 45  — ns
Fast page mode read-modify-write cycle CAS tcpw 65 — 70 — ns 21
precharge to UWE, LWE delay time
Fast page mode read-modify-write cycle time tpcm 95 — 100 — ns

11
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Self-refresh Mode

HM51S4270A/AL, HM51S4270C/CL

-7 -8
Parameter Symbol Min Max Min Max Unit Notes
RAS pulse width (self-refresh) trass 100 — 100 —  ps
RAS precharge time (self-refresh) trRps 130 — 150 — ns
CAS hold time (self-refresh) tcHs 50 — 50 — ns
Notes: 1. AC measurements assume ty =5 ns.

2. Assumes that trcp < trep (Mmax) and tgrap < trap (Max). If tgep Or trap is greater than the
maximum recommended value shown in this table, tgoc exceeds the value shown.

3. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

4. Assumes that treD 2 tReD (max) and tRAD S tRAD (max).

5. Assumes that tgcp < trep (Max) and tgrap = trap (Max).

6. torr (max) defines the time at which the output achieves the open circuit condition and is not
referred to output voltage levels.

7. Vg (min) and V,_(max) are reference levels for measuring timing of input signals. Also,
transition times are measured between V| and V.

8. Operation with the tgcp (max) limit insures that tgac (Max) can be met, tgep (Max) is
specified as a reference point only, if tgcp is greater than the specified tgcp (max) limit, then
access time is controlled exclusively by tcac.

9. Operation with the tgap (max) limit insures that tgpc (Max) can be met, tgap (Max) is specified
as a reference point only, if tgrap is greater than the specified tgap (mMax) limit, then access
time is controlled exclusively by taa.

10. twcs trwb: towp and taywp are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only: if tycg > twcs (min), the cycle is an early write
cycle and the data out pin will remain open circuit (high impedance) throughout the entire
cycle; if trwp > trwp (MiN), tewp = tewp (MiN), tawp > tawp (Min) and tepy > tepyy (M),
the cycle is a read-modify-write and the data output will contain data read from the selected
cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at
access time) is indeterminate.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading
edge in a delayed write or a read-modify-write cycle.

12. tgasc defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longer of tap Or tcac OF tacp.

14. After power up pause for 100 ps, then DRAM initialization requires a minimum of eight RAS
-only refresh or eight CAS-before-RAS refresh cycles. If the user will implement CAS-before
-RAS timing in their system, then the eight initialization cycles MUST be CAS-before-RAS
cycles.

15. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device.

16. Either tgcy Or trry Must be satisfied for a read cycle.

17. The supply voltage with all Vcc pins must be on the same level.

12

The supply voltage with all Vss pins must be on the same level.
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18.

19.

20.
21.
22.

23.
24.

25.

26.

A word of data can be written only when LWE and UWE go low at the same time. This implies
that early write cycles cannot be combined with delayed write cycles in the same cycles
because all data is latched at the fall of the first WE. In other words, staggering the WE signals
in one cycle is not permitted.

trehs tRRH- twes tRwbs tewp and tawp are determined by the earlier falling edge of UWE
and LWE.

twch and tres are determined by the later rising edge of UWE or LWE.

twe: trwLr tewi toen: tbs: IbH and tcpw should be satisfied by both UWE and LWE.

When out put buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large Vc/Vgs line noise, which causes to degrade V,y (min)/V,_ (max) level.

tcrp is planned to be improved to match the standard DRAM specifications.

If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh should be executed within 15.6 pus immediately after exiting from and before entering
into self refresh mode.

If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 512 cycles
of distributed CBR refresh with 15.6 us interval should be executed within 8 ms immediately
after exiting from and before entering into the self refresh mode.

Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from
self refresh mode, all memory cells need to be refreshed before re-entering the self refresh
mode again.

13
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Notes concerning 2WE control
Please do not separate the UWE/LWE operation timing intentionally. However skew between UWE/LWE
are allowed under the following conditions.

(1) Each of the UWE/LWE should satisfy the timing specifications individually.
(2) Different operation mode for upper/lower byte is not allowed; such as following.

RAS \
cas \ /

Delayed write
LWE \ /

Early write
UWE \ /

(3) Closely separated upper/lower byte control is not allowed, unless the condition (tcp <ty ) is satisfied.

LWE \

14
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Timing Wavefor ms *27

Read Cycle
- trc .
- tRAS _
RAS XK 7[ N
t trRp
Lfk - tRsH <t—>
trRCD - tcas . CRP .
D tcsH
CAS BX ZL
N T
t
ASR tRAD tRAL .
traH tAsC .tCAH,
—» > e
Address Row | Column
trcs tRCH
- / N
UWE {RRH
LWE tcac
tAa torr1
-
High-Z /A
/
Dout { Dout
trAC N
- > <« »|tOFF2
tpzc toac tcop
- - -
High-Z
Din N 9
Y
topp
-+
tpzo
R S —
: AR
-

Note:  27. m Hor L (H: Viy (min) < V|N £ Vg (Mmax), L: Vi (min) < Vg £ V) (max)

"] Invalid Dout
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Early Write Cycle

P tRAS .
-\
RAS XK /)< e \
tT; - A tRSH _

. 'RCD bl tCAS tcrp

B tcsH |
CAS XX

N T

High-Z
Dout g

* OE : HorL

16
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Delayed Write Cycle

- tRC .
- tRAS . trp
RAS X
\ 7 ¥
_ tcsH .| 1< fCrRP
tT P
T treb . tRSH _
CAS XX‘ tcas ;Zl
N /|
tASR tasc X tocwL
- - -
T N tRwL
tRAH ¢ - >
e CAH
Address Row Column
trcs twp
-~ et L
n OOXRRX
LWE \ /
tbH
tps
foze |l ioon « TOoEH
tbzo | |
Dout
tcop Invalid Dout*
HtOFFZ‘
[ E—

b xS AR

* Do not enable Dout during delayed write cycle.

17
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Read-Modify-Write Cycle

tRwe
tt |
- trp
RAS N\
\ 7
.| tcrP
" trRcD
CAS LX
trap | /
tASR | tasc_|
tRAH tcaH
/
Address Row Column
N\
tRCS |¢_Ip tewe |
tcwp oL tRwL
_ tAwD o
_ 7 \ L twe
2 Q000000 Ml N340
LWE N 7
_ tRWD -
tcac tDH
_ trac T tps
P tDZC‘ > la
3 .
High-
Din E oz z Din ><
Dout /#Z Dout "
OEH =
g toFF2
tbzo| |7 <« » toDbD
- / \
OE Z
N 7

18
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RAS-Only Refresh Cycle
. trc .
tRAS tRP ,
\ Y \
RAS \ \
\
ty tcrRP
tcrp ‘tRPC‘
CAS / \WZ
tRAH
tASR
e

Address ><>< Row

High-Z

Dout

* OE,LWE,UWE : HorlL
** Refresh address : AO — A8 (AX0 — AX8)

19
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CAS-Before-RAS Refresh Cycle

‘ trC e trRC _
_ trp tras™ | tRp | | tRAS™ tRP
RAS / N\ \ \
tr B
trPC tRPC LCRP
tceN | tcsR| |ICHR tcen tcsr tCHR
- | L ot L

e /7 / \i

toFF1
-

High-Z
Dout 9

* UWE,LWE : HorlL

** Do not extend tgas 2 tgag Max.

Untested self refresh mode may be activated and loss of data may be resulted.
(HM514270A/AL, HM514270C/CL)

20
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Fast Page Mode Read Cycle

tRASC tRP |
tRHCP
\ 4
RAS \ /
¢ N\ /
T tcrp
treo | fcas || tep | tcas | tep CAS
CAS 3 / X £ 3 /
v /N \
tRAD
tRAL
tcAH i tean -
tasr| [tRAH tascl | [«=— ASC tasc| tcaH
/ /
Address Row Column Column Column
\ N\ \
trCs | trcs LRRH |
trRcs tRCH tRCH tRCH
UWE /4 SWZ SWL \
LWE tepD t Q ;Z
tpzc bzC tcoD
- tpzc tcop »
/ NA N \
tobp t
teac tcac CAC tobp
taa tAa L taa
tRAC tacp tacp
t
t OFF1 t
OFF1 tpz0 OFF1
Dout - / X /
Dout |)+———— Dout p—— Dout
toac [\ |
— tobD
tbzo ~—| |tpzo | L tonc
D topps <« LOFF2 | lOFF2
E A

toac
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Fast Page Mode Early Write Cycle

tRASC | tRP
_ \
RAS \ \
N\ /|
tcsH tpc {RSH
tT
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HM51(S)4270A/AL Series, HM51(S)4270C/CL Series

Fast Page Mode Delayed Write Cycle
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HM51(S)4270A/AL Series, HM51(S)4270C/CL Series

Fast Page M ode Read-M odify-Write Cycle
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HM51(S)4270A/AL Series, HM51(S)4270C/CL Series

Self Refresh Cycle
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The low self refresh current is achieved by introducing extremely long internal refresh cycle. Therefore
some care needs to be taken on the refresh.

1. Please do not use tgagg timing, 10 ps < tgagg < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If tgagg = 100 ps, then RAS
precharge time should use tgpg instead of tgp.

2. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 512 cycles of
distributed CBR refresh with 15.6 us interval should be executed within 8 ms immediately after
exiting from and before entering into the self refresh mode.

3. If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR refresh
should be executed within 15.6 us immediately after exiting from and before entering into self refresh

mode.
4. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self

refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode again.
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