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Description

The Hitachi HM5117800B is a CMOS dynamic RAM organized 2,097,152-word x 8-bit. It employs the
most advanced CMOS technology for high performance and low power. The HM5117800B offers Fast
Page Mode as a high speed access mode. Multiplexed address input permits the HM5117800B to be
packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

* Single 5V (£10%)
* High speed
— Access time: 60 ns/70 ns/80 ns (max)
¢ Low power dissipation
— Active mode: 660mW/605 mW/550 mW(max)
—- Standby mode : 11 mW (max)
: 0.83 mW (max) (L-version)
¢ Fast page mode capability
* Long refresh period
— 2048 refresh cycles : 32 ms
: 128 ms (I.-version)
* 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
s Battery backup operation (L-version)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS
INSTRUMENTS.




HMS5117800B Series

Ordering Information

Type No. Access time Package

HM5117800BJ-6 60 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM5117800BJ-7 70 ns

HM51178008BJ-8 80 ns

HM5117800BLJ-6 60 ns

HM5117800BLJ-7 70 ns

HM5117800BLJ-8 80 ns

HM5117800BS-6*' 60 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM5117800BS-7* 70 ns

HM5117800BS-8* 80 ns

HM5117800BLS-6*' 60 ns

HM5117800BLS-7* 70 ns

HM5117800BLS-8** 80 ns

HMS5117800BTT-6 60 ns 400-mil 28-pin plastic TSOP |l (TTP-28DA)
HM5117800BTT-7 70 ns

HM5117800BTT-8 80 ns

HM5117800BLTT-6 60 ns

HM5117800BLTT-7 70 ns

HM5117800BLTT-8 80 ns

HM5117800BTS-6*' 60 ns 300-mil 28-pin plastic TSOP |l (TTP-28DB)
HM5117800BTS-7* 70 ns

HM5117800BTS-8*' 80 ns

HM5117800BLTS-6*! 60 ns

HM5117800BLTS-7*" 70 ns

HM5117800BLTS-8*' 80 ns

Note: 1. Under development
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HM35117800B Series

Pin Arrangement

HM5117800BJ/BLJ Series HM5117800BTT/BLTT Series
HM5117800BS/BLS Series HM5117800BTS/BLTS Series
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Pin Description

Pin name Function

A0 to A10 Address input

¢ Row/Refresh address AO to A10
¢ Column address AOto A9

/00 to 1/O7 Data input/data output

RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Ve Power supply

Ves Ground

NC No connection
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HMS5117800B Series

Block Diagram

RAS CAS E
']
OE
control control
circuit circuit
l
o$57 Soweamp 8WObl [T | [ Seweoamp &VOBbW |
256k memory cell array 256k memory cell array
Loy Sense amp. & VO bus
256k memory cell array 256k memory cell array
> Serseamp. BUOBw | ense amp.
1id 256k memory cell array 256k memory cel array
>
i 256k mamory cell array 256k memory cell array
L ? am|
256k memory cell array 256k mamory cell array
b-? 256k memary coll array 256k momory cel ar
Vo7 ‘—'I 1107 buffer l‘ PR T Y WL — VO /OS5 buffer /05
gl 256k memary celi array 256k memory cell array
-~ Sense amp. & VO bus. . P Sense amp. & VO bus
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K=y Sense amp. & /O bus ] .g [ Genseamp. X0bus |
1106 /08 butfer b | memon et sy o ] e ey 1/04 buffer 104
b 256k memory coll array ‘T’ 5 256k memory cell array
o : g
258k momory cell array o 256k memory celi array
= ° °
2656k memory cell array g g 256k memory cell array
—
i 256k mamory cell array o o 258k memory cell array
’b_;- Senpe amp. & /O bus Sense amp. & /O bys
256k memory cell array 256k memory cell array
’_Sh Sense amp. & 1O bys Sense amp. & 1O bus
258k memory coll array 256k memory cell array
AP0 Senseamp §VObus | = | Senseamp.31Obus __}
256k memory cell array 3 256k memory ceh array
4
(Harey Sense amp. & VO bus | S | Sense amp, & 1O bus
Column decoder & driver g Column decoder & driver l
Sense amp. & VO bus ] ﬁ _T Senss amp. & /O bus ‘T
256k memory cell array 3 258k memory call array
> Sense amp. & IO bus a Sense amp. & UO bus &3
256k mamory cell array 256k memory call array
L. us nSe amp. 3
256k memory cell array 256k memory cell array
il Sense amp. & UO bus Sense amp. & VO bus Pawy 4
256k memory coll array 256k memory cell array
matl Sense amp. & /O bus Sense amp. & VO bus e y 4
2656k memory cell array 256k memory cell array
~ Sense amp, & IO bus Sonse amp. & VO bus ey d
258k memory cell array 256k memory cell array
. Sense amp, & VO bus B I Sense amp & VO bus hwy
1103 {/O3 buffer 258k mamory cell array E -E 256k memory cell array 1/O1 buffer 11O
- Sense amp. & 11O bus ° © Sense amp, & VO bus ry T
256k memory cell array o o3 256k memoary celt array
N T 3 — Py | — e v o—
256k memory ceil array v h=4 256k memory cell array
= Sense amp. & /O bus 8 3 Sense amp. & VO bus Py
1102 1/02 buffer 2 256k memory cell array -8 % 256k memory celf array [ Ie]
e Sense amp. & VO bus =z 2z Sense amp._ & VO bus Pams
256k memory cel array Q [=3 256k memory csil array
> o 1] onse am| <14
256k memory celt array 256k memory cell array
el E 1O bus Sente amp_ & VO bus 'y
256k memory cell array 256k memory cell array
~all Sense amp. & /O bus Sense amp. & IO bus hay d
256k memory call array 256k mamory cell array
5> Senss arip. X VO b NSe a) 3
256k memory celi array 256k memory celt array
- Sense amp. & O bus Sense amp. & VO bus hawy
256k memory cell array 256k memary cell array
.t Sense amp. & O bus L] | | Sense amp. & /O bus Pow nd
| Column address buﬁer] I Row address butfer
A0 to A9 A0 to A10
. .
Absolute Maximum Ratings
Parameter Symbol Value Unit
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HMS5117800B Series

Voltage on any pin relative to Vg V; -1.0t0 +7.0 Vv
Supply voltage relative to Vg Vee -1.0t0 +7.0 Vv
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55t0 +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 4.5 5.0 5.5 Vv 1
Input high voltage Vi 2.4 — 6.5 Vv 1
Input low voltage Vi -1.0 — 0.8 A 1

Note: 1. All voltage referred to V.
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HMS5117800B Series

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

HM5117800B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™ leey — 120 — 110 — 100 mA t=min
Standby current lecz — 2 — 2 — 2 mA TTLinterface
RAS, CAS =V,,
Dout = High-Z
- 1 - 1 - 1 mA CMQOS interface
RAS, CAS 2 V.. - 0.2V
Dout = High-Z
Standby current (L-version) ke, — 150 — 150 — 150 pA CMOS interface
RAS, CAS > V- 0.2V
Dout = High-Z
RAS-only refresh current® locs — 120 — 110 — 100 mA t,;=min
Standby current” lecs — 6 — 5 — 5 mA RAS=V,
CAS =V,
Dout = enable
CAS-betfore-RAS refresh current |, — 120 — 110 — 100 mA t,c=min
Fast page mode current™ ™ lecy — 100 — 90 — 85 mMA tg=min
Battery backup current* lecio — 500 — 500 — 500 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 62.5 us
tus<03ps
Self refresh mode current lects — 300 — 300 — 300 pA CMOS interface
(L-version) RAS, CAS <0.2v
Dout = High-Z
Input leakage current I -10 10 -10 10 -10 10 pwA 0V<Ving7V
Output leakage current Lo -10 10 -10 10 -10 10 pA OV<Vouts7V
Dout = disable
Output high voltage Vou 24 Vi, 24 V., 24 V. V  Highlout=-5mA
Output low voltage Vo 0 04 O 04 0 04 V lowlout=42mA

Notes: 1. I depends on output load condition when the device is selected. |, max is specified at the
output open condition.

2. Address can be changed once or less while RAS = V,.
3. Address can be changed once or less while CAS = V,,.
4. CAS =L (<0.2V)while RAS=L (<0.2V).

B 449203 0027506
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HM5117800B Series

Capacitance (Ta = 25°C, V.=5V £ 10%)

Parameter

Symbol Typ Max Unit Notes
Input capacitance (Address) C, - 5 pF 1
Input capacitance (Clocks) Ce - 7 pF 1
Output capacitance (Data-in, Data-out) Cwo — 7 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)™ "2 "18
Test Conditions
¢ Inputrise and fall time: 5 ns
* Input timing reference levels: 0.8 V,24V
* Outputload: 2 TTL gate + C_ (100 pF) (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common parameters)

HM5117800B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tc 110 — 130 — 150 — ns
RAS precharge time tee 40 — 50 — 60 — ns
CAS precharge time Lo 10 — 10 — 10 — ns
RAS puise width tans 60 10000 70 10000 80 10000 ns
CAS pulse width toas 15 10000 18 10000 20 10000 ns
Row address setup time tisn 0 — 0 — 0 — ns
Row address hold time 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time toan 10 —_ 15 — 15 - ns
RAS to CAS delay time taen 20 45 20 52 20 60 ns 3
RAS to column address delay time tao 15 30 15 35 15 40 ns 4
RAS hold time tosw 15 — 18— 20 — ns
CAS hold time tosn 60 — 70 —_— 80 — ns
CAS to RAS precharge time oo 5 — 5 — 5 — ns
OE to Din delay time toeo 15 —_ 18 — 20 — ns 5
OE delay time from Din tozo 0 — — — ns 6
CAS delay time from Din tozc — — — ns 6
Transition time (rise and fall) 4 50 3 50 50 ns 7
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HM5117800B Series

Read Cycle

HM5117800B

-6 7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 60 — 70 -— 80 ns 89
Access time from CAS toac — 15 - 18 — 20 ns 9,10,

17
Access time from address taa — 30 — 35 — 40 ns 9,11,
17

Access time from OE toea - 15 — 18 — 20 ns 9
Read command setup time thes 0 — 0 — 0 — ns
Read command hold time to CAS tack 0 - 0 — 0 - ns 12
Read command hold time to RAS teen 0 — 0 — 0 — ns 12
Column address to RAS lead time taae 30 — 35 — 40 — ns
Column address to CAS lead time tea 30 — 35 — 40 — ns
CAS to output in low-Z 0 - 0 — 0 - ns
Output data hold time ton 3 — 3 — 3 — ns
Output data hold time from OE toro 3 — 3 — 3 — ns
Output buffer turn-off time toer — 15 — 15 — 15 ns 13
Output buffer turn-off to OF toez —_ 15 —_ 15 — 15 ns 13
CAS to Din delay time teon 15 — 18 — 20 — ns 5
Write Cycle

HM5117800B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time tues 0 — 0] — 0 — ns 14
Write command hold time tucn 10 — 15 — 15 — ns
Write command pulse width te 10 — 10 — 10 — ns
Write command to RAS lead time e 15 — 18 — 20 _ ns
Write command to CAS lead time towt 15 - 18— 20 — ns
Data-in setup time s 0 - 0 — 0 — ns 15
Data-in hold time tou 10 —_ 15 —_ 15 — ns 15
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HM5117800B Series

Read-Modify-Write Cycle

HM5117800B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time towe 156 — 181 — 206 — ns
RAS to WE delay time tawo 85 - 98 — 110 — ns 14
CAS to WE delay time tewn 40 — 46 — 50 — ns 14
Column address to WE delay time two 55 — 63 — 70 — ns 14
OE hold time from WE toen 15 — 18 — 20 — ns
Refresh Cycle

HM5117800B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tsk 5 - 5 — 5 — ns
CAS hold time (CBR refresh cycle) toun 10 — 10 — 10 —_— ns
WE setup time (CBR refresh cycle) ture 0 — 0 — 0 —_ ns
WE hold time (CBR refresh cycle) b 10 — 10 — 10 — ns
RAS precharge to CAS hold time tipe 0 — 0 — 0 — ns
Fast Page Mode Cycle

HM5117800B
-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 RAS pulse width  t,.. — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge i, —_ 35 — 40 — 45 ns 9,17
RAS hold time from CAS precharge t.pq, 35 — 40 - 45 — ns
Fast Page Mode Read-Modify-Write Cycle

HM5117800B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read- modify-write torwe 85 — 96 — 105 — ns
cycle time
WE delay time from CAS precharge teow 60 — 68 — 75 —_ ns 14
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HMS5117800B Series

Refresh

Parameter Symbol Max Unit Note
Refresh period ter 32 ms 2048 cycles
Refresh period (L-version) taer 128 ms 2048 cycles

M 44965203 0027510 182 W



HMS5117800B Series

Self Refresh Mode (L-version)

HM5117800BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) thass 100 — 100 — 100 — us
RAS precharge time (self refresh) taps 110 — 130 — 150 — ns
CAS hold time (self refresh) tons -50 — -50 — -50 — ns

Notes: 1. AC measurements assume t; = 5 ns.

2. Aninitial pause of 200 ps is required after power up followed by a minimum of eight
initialization cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS
refresh). If the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh
cycles are required.

3. Operation with the t,, (max) limit insures that to,. (max) can be met, taco (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,c.

4. Operation with the ty,; (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,,.

Either togp or toop must be satisfied.

Either t,,, or t,,c must be satisfied.

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

8. Assumes that taep < thoy (Max) and tas, < taap (Max). W tag, or gy, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

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

10. Assumes that tac; 2 the, (Max) and tay < tayp (Max).

11. Assumes that ta, <t (max) and toy, =ty (Max).

12. Either ty,, or to, must be satisfied for a read cycles.

13. tore (Max) and toe; (Max) define the time at which the outputs achieve the open circuit condition
and are not referred to output voltage levels.

14. s, tawo towns tawo @Nd tepy are Not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,cs 2 tyes (min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if
tawn 2 tawo (MiN), towp 2 towp (MiN), and typ = g (MiN), or towy 2 towp (Min), tawp 2 Lo (Min) and
torw 2 tepw (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.

15. These parameters are referred to CAS leading edge in early write cycles and to WE leading
edge in delayed write or read-modify-write cycles.

16. ta,s defines RAS pulse width in Fast page mode cycles.

17. Access time is determined by the longest among t,,, tess and tee,.

18.1n delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device.

19. Please do not use tp,g timing, 10 s < tgass < 100 us. During this period, the device is in
transition state from normal operation mode to self refresh mode. If t,¢c > 100 ps, then RAS
precharge time should use ty,¢ instaed of t,.

20. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycles, 2048
cycles of distributed CBR refresh with 15.6 Ms interval should be executed within 32 ms
immediately after exiting from and before entering into the self refresh mode.

o o

B 449L203 0027511 019 WM



HMS5117800B Series

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

22. 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.

23.XXX: H or L (H: VIH (min) < VIN < VIH (max), L: VIL (min) < VIN < VIL {(max))

/1 /: Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V,.
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HM5117800B Series

Timing Waveforms'?

Read Cycle
- tre
< tRAS »| |«tRP
_— ) 4 )
RAS \ / \
K 7
- tcsH tcre .
- tRCD tRSH .
ol tcas
y
CAS N
S
«'RAD |, tRAL
‘ tcal
tasr tase | tcan
trAH -
>
/
Address Row Column
N
| (RRH_
tRCS| 'RCH
. 14 N
WE
_ [tbzg tcoo
ioh-
on OO 22 SOO000
| 1DZ0| | Joes < 1CED
b—E><><><><><><>< XXX XXX KX )
N
torz
tcac ' toHO
taA
N > 10FF|
tRAC - -~
¢ toH
N_
Dout Dout y
Early Write Cycle
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HM5117800B Series

B tRC
- tras . trp
-\
RAS
N\ A\
- tesH »| l«_tCRP
taReD i, tRsH .
ttll, - [CAS
\ /
CAS x /
| |
tasr{ [tRAH tasc! | tcaH
Address Row Column
twecs twcH
v QOO0 / XRRRRXHN
N 2
tDs | tDH
Din Din
High-Z*
Dout 9

* twcs = twes (min)
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HMS5117800B Series

Delayed Write Cycle™®

» tac .
» trAS |1 tRp
- X
RAS
X( 7 \
- tcsH " tcrp
« IRCD I tRSH
tT: ol ot tCAS Lo
CAS jx 7‘
N 7
tAsr| tRAH tascl | tcaH
Address Row Column
towl)
tRwL
tRCS twp
7
WE
N 7
tpzc tps toH
-4 » P
High-Z
tpzo toeH
- — -t L
toep
A N
7 VOO |/ OO
] toEz
tc
High-Z
Dout g 9
Invalid Dout

Read-Modify-Write Cycle™?
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HM5117800B Series

CAS

Address

Din

Dout

- tRwC
< tRAS o L 1RP
- X
X( 7 \
vl
tRCD < tcas »| | tCRP
N
, N 7
« LRAD
tASR| tRAH tasc| | tcan
4
Row Column
-
t t
tRCS| e CWD > Q&
tawp | [tRwL
- tRwWD | itwp
/ A
OO 7 OOO0OK
7
toze tDH
< L -
tog |
N High-Z Din
4
to
Jtozo| | - tOEH
toEA
OO f \AAAAN/
X
tcac_
> t
« tAA . QEZ
tRAC o leultoHO
/ 5( High-Z
Dout i/
terz[l M
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HM5117800B Series

RAS-Only Refresh Cycle

trc N
- IRAS o e tRp .
\ v \
RAS N \
N
ty
_tcrRP  tRPC | tCRP
Va4 Y v
CAS &/
tASR tRAH
Address Row
toFF
High-Z
Dout W/’ } 9
7
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HMS5117800B Series

CAS-Before-RAS Refresh Cycle

tRc ole tRe >
trp tRAS | tRP tRAS trp
RAS / \ \ \
.
tRPC Jrrg tcrRp
tep | |tosh| |tcHR tee, | (tcs tcHR
\
Z K
“FRP tWRH twrp| |twRH

Dout

A High-Z
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HMS3117800B Series

Hidden Refresh Cycle
" tRC ole 'RC e tRC .
tRAS .| L 1RP tRAg) |iRP tRAS trp
T N
RAS \ AN \ \
K 7
tt 11
<IRSH, « ICHR | | terp,
e !RCD
— y /
CAS
N Y/
LIRAD 1 | ItRAL |
tasgl tRAH tasgl | tea
/ )
Address Row Column
\ / VALVALY
twRp
» twrp
tRCS tARH fWRH - | JWRH,
— 4 \/f \
WE \
loze < 1COD
N High-Z
tpzo| tOED|
"] toEa
OE ; ; ;
<><><><><><>O<><)&( 7Z
=tCAC toez
7.V, ol JtoHo
RAC 1oFE;
torz toH_
/ \
Dout Dout —
N 7
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HMS117800B Series

Fast Page Mode Read Cycle
B tRASP
«  CPRH | |, tRP
RAS N /| \
N /) L
tv.l [
tesu < tpc > JRSH,
tRCD tcas, | [ top | Itcas tep | | tcas tcRA
s NN AN
CAS
N/ N7 N 7
tRAL
< 'RAD I, | [tcAL | le| tCAL » tcal
ASR [RAH kASC [LCAH tasg fteaH tasg tcAH
'4 4 4
Address Row Column 1 Column 2 Column N
N K_‘, N\
tRCS tRecs | [tRRH
_ trcs | tReH trRcH tRCH
- / \/¥ \ —% 3
WE
N
Jozg tozg, tozg, |,
tcop tcoD tcob
. . . y
Bin K High-Z| | 7 High-Z| | A~V X High-Z 7
/ A NAY A
tpzo || toep tbzo), toED tpz toeg |
- — P
; "
OE / /] / >_< >—< i"
N N N Vi
__trac o L _[teral [, []lL_Itcra] |,
Ctaal || |ltod | tAaa| [ | |[toH | tAA toH
>toHO toHo ‘T‘ L0HO
toEA | toEA | XOEA
>l
tcacl, | | |torF ltcAc || ItorF [teAC o | | JoFF
t t t t t t
czl loez |tciz | |toez |tciz Loez
Dout Dout 1 Dout 2 Dout N }——
NN

Fast Page Mode Early Write Cycle
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HM5117800B Series

tRASP L trp
_ 5
RAS N \
N /1
t
tcsH tpc IRSH
tRCD tcAs tcp tcas | | tcp tcas | tCRP
\ " / \
CAS N/ \ \
N7
tAsR [tRaH tasg fead tasc| ftcad tasg ftcaH
Address ’1“)‘1’4 Column 1 Column 2 Column N
twes| ftwer twes | tweH twes | tweH
w0000

Din

High-Z*

Dout

* twes Z twes (min)
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HMS5117800B Series

Fast Page Mode Delayed Write Cycle™

tRASP |
:l =tRP
RAS / \-
7
Ry i o/ NI tCcRP
tcsH ole tpc tRSH
trRep icas tcas tcas
_ \ M\ /
CAS \ /N N /
N 7 N\ 7 N /
tasc Ll tasc ol tASC
i tcan tcan tcan
Column 1 Column 2 Column N
tc‘vyk tcwu;i towL
tRWL
B tRcs trcs
§ | i/ X
N 2
twe B twp B twp -
Linad L d
tpzc tps. ., | Itozc to .| { [tozc tDg
tDki | thi tgﬂ
Gm Gin ] 6"‘1
— T XA 2 KA N
- N
tozo - tpzo ﬂ
" toED| o o
EL toED toED
tOEH e tOEHIe» tOEH!-»-
. 4 4 ¥ 4 \
\
tciz, | toz, | o toz, |,
_olidoEZ o JoEZ ol JoEZ
% High-Z*
Dout Z E g
Invalid Dout Invalid Dout Invalid Dout
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HMS5117800B Series

Fast Page Mode Read-Modify-Write Cycle™®

tRASP
_tRP
— A
RS N \_
N /
t1 ‘ tPRWC
tcp tch o RSH tCRP
<«IBCD I, tcAas |  1CAS e 'CAS
\ N A /
CAS \ /N /N /
(IRAD |
tASR, | tasc tasc tasc
tRAH tcan tcaH tcaAH
Address Row Column 1 Column 2 Column N
B tawp tew tecpw tewd | || | tepw ‘tG‘V_V.LI
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HM5117800B

Series

Self Refresh Cycle (L-version)*!* 2222
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HMS5117800B Series

Package Dimensions

HMS5117800BJ/BLJ Series (CP-28DA)

Unit: mm
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HMS5117800B Series

Package Dimensions (cont)

HM5117800BTT/BLTT Series (TTP-28DA) Unit: mm
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