HM514800C Series
HM51S4800C Series

524,288-word X 8-bit Dynamic Random Access Memory

HITACHI

Rev. 0.0
Dec. 1, 1995

Description

The Hitachi HM51(S)4800C are CMOS dynamic RAM organized as 524,288-word x 8-bit. HM51(S)4800C
have realized higher density, higher performance and various functions by employing 0.8 pim CMOS process
technology and some new CMOS circuit design technologies. The HM51(S)4800C offer Fast Page Mode as a
high speed access mode. Multiplexed address input permits the HM51(S)4800C to be packaged in standard
400-mil 28-pin plastic SOJ and standard 400-mil 28-pin plastic TSOPII. Internal refresh timer enables
HMS5154800C self refresh operation,

Features

» Single SV (£ 10%)
* High speed
— Access time: 60 ns/70 ns/80 ns (max)
* Low power dissipation
— Active mode: 605 mW/550 mW/495 mW (max)
— Standby mode:
11 mW (max)
1.1 mW (max) (L-version)
* Fast page mode capability
* 1,024 refresh cycles: 16 ms
128 ms (L-version)
* 2 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
* Battery backup operation (L-version)
* Self refresh operation (HM51S4800C)
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HM514800C, HMS1S4800C Series

Ordering Information

Type No.

Access Time

Package

HM514800CJ-6
HM514800CJ-7
HM514800CJ-8

60 ns
70 ns
80 ns

400-mil 28-pin plastic SOJ (CP-28D)

HM514800CLJ-6
HM514800CLJ-7
HM514800CLJ-8

60 ns
70 ns
80 ns

HM5154800CJ-6
HM51S4800CJ-7
HM5184800CJ-8

60 ns
70 ns
80 ns

HM5154800CLJ-6
HM5154800CLJ-7
HM51S4800CLJ-8

60 ns
70 ns
80 ns

HM514800CTT-6
HMS514800CTT-7
HM514800CTT-8

60 ns
70 ns
80 ns

400-mil 28-pin plastic TSOP Il (TTP-28D)

HM514800CLTT-6
HM514800CLTT-7
HMS514800CLTT-8

60 ns
70 ns
80 ns

HM51854800CTT-6
HM5154800CTT-7
HM51S4800CTT-8

60 ns
70 ns
80 ns

HM5134800CLTT-6
HM51S4800CLTT-7
HM51S4800CLTT-8

60 ns
70 ns
80 ns

HITACHI
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HMS514800C, HM51S4800C Series

Pin Arrangement

HM514800CJ/CLJ Series

HM51S54800CJ/CLJ Series
Vee L1 = 280 vgg
1100 []2 271 1107
101 [|3 26[ ] 1106
1102 (14 251 /05
1703 |5 24[] 1104
NC (6 23] CAS
WE [7 22[] OE
RAS 8 21[J NC
A9 [o 20[ ] A8
A0 (10 19[ 1 A7
A1 11 18] A6
A2 [12 1711 A5
A3 []13 16[] A4
Vee L]14 1501 Vgs

(Top view)

HM514800CTT/CLTT Series

HM51S4800CTT/CLTT Series
Vee 1O 28[ ] Vgg
1700 [|2 271 V07
101 (3 261 1106
102 (|4 25[ | /05
1103 (|5 24[ ] 1104
NC (e 23[] CAS
WE [7 22[] OE
RAS[8 211 NC
A9 [o o0l ] A8
Ao [0 19 1 A7
Al 11 18] A6
A2 [J12 1701 A5
A3 [13 16 ] A4
Vee []14 15| | Vs

(Top view)

Pin Description

Pin Name |Function

A0 - A9 Address input
- Row address AO — A9
- Column address | oq _ Ag
- Refresh address | o _ ag

I/00 - 1/O7 | Data-in/data-out

RAS Row address strobe

CAS Column address strobe

WE Read/write enable

OE Output enable

Vee Power (+5 V)

Vs Ground

HITACHI
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HMS514800C, HM51S4800C Series

Block Diagram
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HM514800C, HM51S4800C Series

Operation Mode

The HM51(S)4800C series has the following 11 operation modes.

Read cycle

Early write cycle

Delayed write cycle
Read-modify-write cycle
RAS-only refresh cycle
CAS-before-RAS refresh cycle
Self refresh cycle (HM51S4800C)
Fast page mode read cycle

A AL e B

Fast page mode early write cycle
10. Fast page mode delayed write cycle
11. Fast page mode read-modify-write cycle

Inputs
RAS CAS WE OE Output Operation
H H D D Open Standby
H L H L Valid Standby
L L H L Valid Read cycle
L L L? D Open Early write cycle
L L L? H Undefined Delayed write cycle
L L HtolL LtoH Valid Read-modify-write cycle
L H D D Open RAS-only refresh cycle
HtolL L D D Open CAS-before-RAS refresh cycle
Self refresh cycle (HM51S4800C)
L HtolL H L Valid Fast page mode read cycle
L HtolL L D Open Fast page mode early write cycle
L Htol L? H Undefined Fast page mode delayed write cycle
L HtoL Hiol LtoH Valid Fast page mode read-modify-write cycle
L L H H Open Read cycle (Output disabled)

Notes: 1. H: High (inactive) L: Low (active) D: Hor L
2. twes 20ns Early write cycle
twes < 0 ns  Delayed write cycle
3. Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliest of

UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.) However
write OPERATION and output HIZ control are done independently by each UCAS, LCAS.

ex. if RAS = Hto L, LCAS =L, UCAS = H, then CAS-before-RAS refresh cycle is selected.

HITACHI
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HM514800C, HMS51S4800C Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vs -1.0t0+7.0 Vv
Supply voltage relative to Vs Vee -1.0t0+7.0 \
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C) ™
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vs 0 0 0 \ 2
Vee 4.5 5.0 55 Vv 1,2
input high voltage Vi 2.4 — 6.5 Vv 1
Input low voltage (/O pin) V. -1.0 — 0.8 \ 1
(Others) Vv, -2.0 — 0.8 v 1

Notes: 1. All voltage referred to V.
2. The supply voltage with all V. pins must be on the same level.
The supply voltage with all V¢ pins must be on the same level.

DC Characteristics (Ta = 0 to +70°C, V. =5V £ 10%, Vi =0 V)

HM514800C, HM515S4800C

-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions

Operating current™? lecr — 120 — 110 — 100 mA RAS, CAS cycling
tpe = min

Standby current les — 2 — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z

— 1 — 1 — 1 mA CMOS interface

RAS,CAS >V . -02V
Dout = High-Z

Standby current (L-version) g, — 200 — 200 — 200 pA CMOS interface
RAS,CAS 2V, -0.2V
Dout = High-Z

RAS-only refresh current®  lg, — 120 — 110 — 100 mA tp,=min

HITACHI
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HMS514800C, HM51S4800C Series

DC Characteristics (Ta = 01t0 +70°C, V. =5 V£ 10%, V¢, =0 V) ™ (cont)

HM514800C, HM51S4800C
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Standby current” lees — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh loce — 120 — 110 — 100 mA tgc=min
current™
Fast page mode current™® I, — 120 — 110 — 100 mA t.;=min
Battery backup current™ locro — 300 — 300 — 300 pA Standby: CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: toc = 125 us
thas €1 ps, CAS =V,
WE=V,
Self refresh mode current looys — 1 — 1 — 1 mA  CMOS interface
{(HM51S54800C) RAS,CAS 0.2V
Dout = High-Z
Self refresh mode current leen — 200 — 200 — 200 pA CMOS interface
(HM5154800CL) RAS,CAS <02V
Dout = High-Z
Input leakage current Iy -10 10 -10 10 -10 10 pA O0V<LVing65V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<65V
Dout = disable
Output high voltage Vou 24 Vi 24 V. 24 Vo, V High lout = -5 mA
Output low voltage Vo 0 04 O 04 0O 04 Vv Low lout = 4.2 mA

Notes: 1.
open condition.

AN A

Address can be changed once or less while RAS = V.
Address can be changed once or less within one page cycle.

Viy2 Ve =02V, V, £0.2 V; Address can be changed once or less while CAS =V,
The supply voltage with all V. pins must be on the same level.

The supply voltage with all V4 pins must be on the same level.

HITACHI
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HM514800C, HM51S4800C Series

Capacitance (Ta =25°C, V.. =5V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 5 pF 1
Input capacitance (Clocks) C. — 7 pF 1
QOutput 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 Characteristics (Ta =0 to 70°C, V=5 V£ 10%, Vi =0 V) 14"

Test conditions

¢ Input rise and fall time: 5 ns

e Input timing reference levels: 0.8 V,2.4V

e Inputlevels:0V,3V

¢ Output load: 2 TTL gate + C (100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 110 — 130 — 150 — ns
RAS precharge time tee 40 — 50 — 60 — ns
RAS pulse width taas 60 10000 70 10000 80 10000 ns
CAS pulse width teas 15 10000 20 10000 20 10000 ns
Row address setup time tasn 0 — 0 — 0 — ns
Row address hold time tran 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time toan 15 — 16 — 15 — ns
RAS to CAS delay time trco 20 45 20 50 20 60 ns
RAS to column address delay time  tgyp 15 30 15 35 15 40 ns
RAS hold time taon 20 — 20 — 20 — ns
CAS hold time toon 60 — 70 — 80 — ns
CAS to RAS precharge time tenp 10 — 10 — 10 — ns
HIT%CHI
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HM514800C, HM51S4800C Series

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) (cont)

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
OE to Din delay time toop 15 — 20 — 20 — ns
OE delay time from Din tozo 0 — 0 — 0 — ns
CAS setup time from Din toze 0 — 0 — 0 — ns
Transition time (rise and fall) t 3 50 3 50 3 50 ns 7
Refresh period — 16 — 16 — 16 ms
Refresh period (L-version) tree — 128 — 128 — 128 ms
Read Cycle
HM514800C, HM51S4800C
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 60 — 70 — 80 ns 2,3
Access time from CAS toac — 15 — 20 — 20 ns 3,413
Access time from address tan — 30 — 35 —_ 40 ns 3,5 13
Access time from OE tonc — 15 — 20 — 20 ns
Read command setup time tres 0] — 0 — 0 — ns
Read command hold time to CAS trck 0 — 0 — 0 — ns
Read command hold time to RAS trent 0 — 0 — 0 — ns
Column address to RAS lead time teal 30 — 35 - 40 — ns
Output buffer turn-off time torr 0 15 4] 15 0 15 ns
Output buffer turn-off to OE tores 0 15 0 15 0 15 ns
CAS to Din delay time teon 15 — 15 — i5 — ns
HlTAgCHI
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HMS514800C, HM51S4800C Series

Write Cycle

HM514800C, HM5154800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 10
Write command hold time twen 15 — 15 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time tawL 15 — 20 — 20 — ns
Write command to CAS lead time tow 15 — 20 — 20 — ns
Data-in setup time tos 0] — 0 — 0 — ns 11
Data-in hold time ton 15 — 15 — 15 — ns 11
CAS to OE delay time teon — 0 — 0 — 0 ns 18
Read-Modify-Write Cycle

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 150 — 180 — 200 — ns
RAS to WE delay time trwn 80 — 95 105 — ns 10
CAS to WE delay time towo L J— 45 — 45 — ns 10
Column address to WE delay time tawo 50 — 60 — 65 — ns 10, 13
OE hold time from WE tomn 15 — 20 — 20 — ns
Refresh Cycle

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time tesn 10 — 10 — 10 — ns
(CAS-before-RAS refresh cycle)
CAS holdtime teun 10 — 10 — 10 — ns
(CAS-before-RAS refresh cycle)
RAS precharge to CAS hold time trpe 10 — 10 — 10 — ns
CAS precharge time in normal mode  t.qy 10 — 10 — 10 — ns

HIT%CHI
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HM514800C, HM51S4800C Series

Fast Page Mode Cycle
HM514800C, HM51S4800C
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time toc 40 — 45 50 — ns
Fast page mode CAS precharge time 1t 10 — 10 — 10 — ns
Fast page mode RAS pulse width taasc — 100000 — 100000 — 100000 ns 12
Access time from CAS precharge tacr — 35 — 40 — 45 ns 3,13
RAS hold time from CAS precharge  tgucp 3B — 40 — 45 — ns
Fast page mode read-modify-write teow 55 — 65 — 70 — ns
cycle CAS precharge to WE delay
time
Fast page mode read-modify-write | P 80 — g5 — 100 — ns
cycle time
Self-refresh Mode
HM514800C, HM5154800C
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self-refresh) taass 100 — 100 — 100 — us
RAS precharge time (self-refresh) taps 110 — 130 — 150 — ns
CAS hold time (self-refresh) tons 50 — 50 — -50 — ns 21
HITﬁCHI
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HMS514800C, HM51S4800C Series

Notes: 1. AC measurements assume t; =5 ns.
2. Assumes that tge, < taey (Max) and toy, < than (Max). If toep or tay, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.
Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
Assumes that tp, 2 taep (Max) and ty,p < g, (Max).
Assumes that t.q, < taep (Max) and tpay =ty (Max).
tore (Max) defines the time at which the output achieves the open circuit condition and is not
referred to output voltage levels.

7. Vy (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 tz.;, (max) limit insures that tg, (Mmax) can be met, t,., (max) is specified as a
reference point only, if t.., is greater than the specified t,., (max) limit, then access time is
controlled exclusively by t.,..

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

10. tyess trwor towp @Nd tayp @re not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only: if t,.s 2 twes (Min), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle; if taup = tayp (MiN), toys =
tewo (MiN), tap 2 tawp (Min) and tepy 2 tepy, (Min), 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. tp,s defines RAS pulse width in fast page mode cycles.
13. Access time is determined by the longest among t,,, te,. and t,c,.

14. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization
cycles (RAS-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight CAS-before-RAS refresh cycles is required.

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

18. Either tqo,, of ta, must be satisfied for a read cycle.

17. The supply voltage with all V., pins must be on the same level.
The supply voltage with all Vs pins must be on the same level.

18. Do not enable Dout buffer when using delayed write timing.

19.1f you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle,
CBRrefresh should be executed within 15.6 ps immediately after exiting from and before entering
into self refresh mode.

20. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles
of distributed CBR refresh with 15.6 us interval should be executed within 16 ms immediately after
exiting from and before entering into the self refresh mode.

21. 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.

22. Y Hor L (H: V,, (min) <V, £V, (max), L: V,_ (min) <V, < V. (max))

Invalid Dout

oo rw

HITACHI
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HM3514800C, HM51S4800C Series

Timing Waveforms'*
Read Cycle
« tRC .
trAs N
T Y )
RAS N 7Z R
N
t
Tl J tRSH - RP__
D t
tRCD «'CAS CcRP
tcsH |
CAS \ Zl
N
lAsR | |, tRAD tRAL
traH tasc| | |JoAH
—p o
Address Row : Column
tRCS| | tRCH
— 4 !
WE 1RRH,
lcac
| ltan toFFy
High-Z L Y
Dout { Dout )
t N~ 7
- RAC > <« — »|lOFF2
tpzc toac tcop
‘P < Lag P
bin VV‘V v.v } High-Z
toop
-+
tpzo
[————»

HITACHI
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HM514800C, HM51S4800C Series

Early Write Cycle
- tRC -
- 'RAS .
¥
RAS & ; trp N\
ol tRsH
. 'RCD ole fCAS tcre R
. tcsH .
CAS \
N A
tcaH
Address Column
twes| | twcH -
o QOOORRXN /XOUHXXR
Vi
tps tpH
Din Din
High-Z
Dout g
* E : VIH or V|L
HITACHI
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HMS514800C, HM51S4800C Series

Delayed Write Cycle
- tRC -
- tRAS NEPRLL
\
RAS N \
N 7
- tesH 1 terr
tT; B
- 'RCD ol tRSH
CAS XXA tCAS ;Zl
N__ /
t tasc towL
Asj - tRwWL
tRAH - .
l—— ] tcaH |
Address Row Column
trcs twp
e - -
. N
WE X
N
tpH
tps |
Jbzc ton - toeH R
tpzo -
Dout
*Invalid Dout
'COD«—={toFF2

QAN NOKAAX

* Do not enable Dout during delayed write cycle.

HITACHI
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HMS514800C, HMS51S4800C Series

Read-Modify-Write Cycle

tRwe =
.
T trRp
RAS \
XK 7
tcrpP
|l
< tRCD
CAS 3&
tRAD \ il
tASR tasc
t
RAH tcaH
4
Address Row Column
i
tRcs | L towe
tcwp S| tRwL
: tAwD |
__ 7 \ | twp
WE tAA x
L y,
» tRWD |
tcac toH
_ tRac tos
_ tpzg >
3 High-Z
Dout iDout
toac < tOEH
D " torF2
tozg| |, «»|toDD
= 000N, f XXX
~ 7Z
HITACHI
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HMS14800C, HM51S4800C Series

RAS-Only Refresh Cycle

_ trc .
tRAS o tRP .
S \ 4 \
RAS N \
N
T terp,
tcrRP tRPC
"X W
tRAH
tASR
e
Address Row
High-Z
Dout g

* OE,WE: Vg orVy
** Refresh address : AQ — A9 (AX0 — AX9)

HITACHI
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HM514800C, HM51S4800C Series

CAS-Before-RAS Refresh Cycle

tRp | tRas " tRp ||, tRAs™ tRp
. / \ / \
RAS / N \ \
tr |
tRPC tRPC, _t_CRP
tcen | tesr| |tcHR tcPN | (tesr ICHR
Y
CAS / ; \(
tOFF1
High-Z
Dout ) } J
e
* W—E' : VlH or V"_
== Do not extend tRAS > tRAS (max).
Untested self refresh mode may be
activated and loss of data may be
resulted (HM514800C).
HITACHI
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HM3514800C, HM51S4800C Series

Fast Page Mode Read Cycle
tRASC - tRp |
tRHCP
ms N i
RAS
¢ N 7
T tcrp
tosH tpe URSH t
trRep | teas tce  tcas | tep | CAS
CAS 3y 4 \ / N /
o7 N \
tRAD
tcaH tcan }- tRAL
tash| [tRAH tasc| tAsC tasc| {tcan
A 4 4
Address Row Column Column Column
N\
trcs trcs tRRH
trcs tRCH tRcH tRCH
QR N TN T X
tcop tozC
tozc
- tpzc teon tcoD
Bin ><><><>Q<§r High-Z 7x High-Z 7@- High-Z 7iXX
/ A\ \
topp t
tcAC tcac CAC topp
taa
tRAC
toFF
AN
Dout § Dout E—
toac M—/]
tpzo -
torF2
OE 4
/

HITACHI
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HMS514800C, HMS1S4800C Series

Fast Page Mode Early Write Cycle

tRASC | tRp
I 3
RAS N
X ;
tcsH tpc tRSH
tT
trRCD tcas tcp tcas tcp tcas, . tcmp
CAS {\ /l x.x /N Li
X / "
tasr| ItRAH tasc| {tcaH tasc| tcaH tasc | ftcan
Colun:rm Columnﬂ%<><><><><>
wCs
twes| [twen twes| |t Wk

%

|
tps tps tps
tDH tDH tpH
Din Din Din Din
Dout High-Z
* E : V|H OrV”_

HITACHI
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HMS514800C, HM51S4800C Series

Fast Page Mode Delayed Write Cycle

B tRASC _
S y .
RAS \
N 7
3 tosH tRSH
tT= tpc | - t
~ trRep ) teas tcp | _tcas  itcp | tcas CRP
i
CAS y 4!‘ S-\
tasr tasc N
> tasc
trAH el

Address <><_ Row

- Lltowe

tWP
Nl
tRWL

Y

tpH

pin ———

EOEH

High-Z
Dout 9

tobb

A

HITACHI
21

B 4496203 0027320 26T W



HM514800C, HM51S4800C Series

Fast Page Mode Read-Modify-Write Cycle

tRASC i
- | [
__ y
RAS
N 7
trRCD _ _ tpcm
t
LINE ECE tcp tcrp
CAS \
trRap | I 5 /
d . 7
tRAH
EERh tcaH
tasr tcaH
ASRy| tasc tAsC
Address Row :Column | Column :‘Column <>O<>
tawp | lowL tawp  [tewil tcpw | [towL
— [ ind hatl i h it
tRCS| | o tCWD . RCS towp tAWD MAlLC
< tawp | [[WP |14 tepw £WP| Hms‘ tcwp . Lw:
X ‘ \
tDs | tDs| tacp tos
tpze tcac " tpzc| teag - | I >
[ ] tDH L toH tElEIC 'oH
High-Z ANf . High- ) igh-Z A )
oo KOO Bl f ok G
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HM514800C, HM51S4800C 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.

Please do not use taags timing, 10 118 < tq,55 < 100 ps. During this period, the device is in transition
state from normal operation mode to self refresh mode. If tgss > 100 ps, then RAS precharge time
should use tgpg instead of tgp.

If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles of
distributed CBR refresh with 15.6 ps interval should be executed within 16 ms immediately after exiting
from and before entering into the self refresh mode.

f you use distributed CBR refresh mode with 15.6 s interval in normal read/write cycle, CBR refresh
should be executed within 15.6 u.s immediately after exiting from and before entering into 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.
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HMS514800C, HM51S4800C Series

Package Dimensions

HM51(S)4800CJ/CLJ Series (CP-28D)

Unit: mm
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HM3514800C, HMS51S4800C Series

HM51(S)4800CTT/CLTT Series (TTP-28D)

Unit: mm
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