HM5116400B Series

4,194,304-word x 4-bit Dynamic Random Access Memory

HITACHI

ADE-203-367A (2)
Rev. 1.0
Nov. 2, 1995

Description

The Hitachi HM5116400B is a CMOS dynamic RAM organized 4,194,304-word X 4-bit. 1t employs the most
advanced CMOS technology for high performance and low power. The HM5116400B offers Fast Page Mode
as a high speed access mode.

Features

* Single5V (x10%)
» High speed
— Accesstime: 60 ng 70 ng/ 80 ns (max)
* Low power dissipation
— Activemode : 440 mW/385 mW/358 mW (max)
— Standby mode : 11 mW (max)
: 0.83 mW (max) (L-version)
» Fast page mode capability
» Long refresh period
— 4096 refresh cycles : 64 ms
: 128 ms (L-version)
» 3variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
» Battery backup operation (L-version)
e Test function
— 16-bit parallel test mode

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



HM5116400B Series

Ordering Infor mation

Type No. Access Time Package

HM5116400BS-6 60 ns 300-mil 26-pin plastic SOJ (CP-26/24DB)
HM5116400BS-7 70 ns

HM5116400BS-8 80 ns

HM5116400BLS-6 60 ns

HM5116400BLS-7 70 ns

HM5116400BLS-8 80 ns

HM5116400BTS-6 60 ns 300-mil 26-pin plastic TSOP Il (TTP-26/24DA)
HM5116400BTS-7 70 ns

HM5116400BTS-8 80 ns

HM5116400BLTS-6 60 ns

HM5116400BLTS-7 70 ns

HM5116400BLTS-8 80 ns
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HM5116400B Series

Pin Arrangement

HM5116400BS/BLS Series
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HM5116400BTS/BLTS Series
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Pin Description

Pin Name Function

AO to All Address input

AOto All Refresh address input
I/01 to /104 Data input/Data output
RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Output enable

Ve Power supply (+5 V)
Vs Ground
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HM5116400B Series

Block Diagram

lfe} /0
Buffer 4 Buffer 3
vy
Sense_amp. & 110 _bus ] ] Sense_amp. & 170 _bus
256k memory cell array 256k memory cell array
Sense_amp. & 170 _bus Sense amp. & /0 _bus
256k memory cell array 256k memory cell array
Sense_amp. & 1/0_bus Sense_amp. & 1/0_bus
256k memory cell array 256k memory cell array
Sense_amp. & /0 _bus = - Sense_amp. & 110 _bus
256k memory cell array o ] 256k memory cell array
Sense_amp. & /0 _bus 2 E Sense amp. & /0 bus
256k memory cell array ) o] 256k memory cell array
Sense_amp. & 1/0_bus %] 0 Sense_amp. & 1/0_bus
256k memory cell array ] > 256k memory cell array
Sense_amp. & 170 _bus > > Sense amp. & /0 _bus
256k memory cell array 5 S 256k memory cell array
Sense_amp. & 170 _bus Sense_amp. & /0 _bus
256k memory cell array ? °f_‘ 256k memory cell array
Sense_amp. & /0 bus o] -t ! o} Sense_amp. & /0 bus
256k memory cell array 8 g 256k memory cell array
Sense_amp. & 170 _bus o o Sense_amp. & /0 _bus
256k memory cell array % % 256k memory cell array
Sense_amp. & 170 _bus Sense_amp. & /0 _bus
256k memory cell array g g 256k memory cell array
Sense _amp. & 170 bus Sense amp. & 170 bus
256k memory cell array o § § e 256k memory cell array
Sense_amp. & /0 bus © o Sense_amp. & 170 _bus
256k memory cell array % % 256k memory cell array
Sense_amp. & 170 _bus Sense_amp. & 1/0_bus
256k memory cell array n n 256k memory cell array
Sense_amp. & /0 bus Sense_amp. & /0 bus
256k memory cell array 256k memory cell array
Sense_amp. & 170 _bus Sense_amp. & /0 _bus
256k memory cell array = 256k memory cell array
Sense_amp. & 170 _bus L L 3 L Sense_amp. & 1/0_bus
i £ i
N (&) N
Column decoder & driver }4 = —“ Column decoder & driver
Y o Y
Sense_amp. & /0 _bus 1 71 @ 1 Sense_amp. & 1/0_bus
256k memory cell array g_ 256k memory cell array
Sense amp. & /0 _bus = Sense amp. & /0 bus
256k memory cell array & 256k memory cell array

Sense amp. & /0 bus Sense amp. & /0 bus

256k memory cell array 256k memory cell array

Sense_amp. & /0 _bus Sense_amp. & /0 _bus

= =
256k memory cell array % g 256k memory cell array
Sense amp. & /0 _bus o @ Sense amp. & /0 bus
256k memory cell array ° o] 256k memory cell array
Sense_amp. & 170 _bus N (%) [%) _ Sense amp. & /0 _bus
256k memory cell array [ > 256k memory cell array
Sense_amp. & /0 _bus = > Sense_amp. & 1/0_bus
256k memory cell array S 5 256k memory cell array
Sense_amp. & /0 _bus Sense_amp. & /0 _bus
256k memory cell array ? °E 256k memory cell array
Sense_amp. & /0 bus % - Ll [} Sense amp. & /0 bus
256k memory cell array o ‘g 256k memory cell array
Sense_amp. & 1/0_bus o o Sense_amp. & 1/0_bus
256k memory cell array % % 256k memory cell array
Sense_amp. & /0 _bus Sense_amp. & 110 _bus
256k memory cell array % g 256k memory cell array
Sense_amp. & 170 _bus x = = & Sense amp. & /O _bus
e aon g 8 Sese i i 0B
- o |5} -
256k memory cell array < Q 256k memory cell array
Sense amp. & /0 bus (% $ Sense amp. & /0 bus
256k memory cell array 256k memory cell array
Sense_amp. & 170 _bus Sense_amp. & /0 _bus
256k memory cell array 256k memory cell array
Sense_amp. & 1/0_bus Sense_amp. & /0 bus
256k memory cell array 256k memory cell array
Sense_amp. & 170 bus L | L] Sense amp. & /0 _bus
lfe} 110
Buffer 2 Buffer 1

‘ Address A0 to A11 ‘
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HM5116400B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi, -1.0to +7.0 \Y,
Supply voltage relative to Vg Ve -1.0to +7.0 \Y,
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —-55to +125 °C
Recommended DC Operating Conditions (Ta= 0to +70°C)
Parameter Min Typ Max Unit Note
Supply voltage 4.5 5.0 5.5 \% 1
Input high voltage 2.4 — 6.5 \% 1
Input low voltage -1.0 — 0.8 \Y, 1
Note: 1. Allvoltage referred to Vg
DC Characteristics(Ta=0t0+70°C, V=5V +10%, V=0V)
HM5116400B
-7 -8

Parameter Symbol Min Max Min Max Unit Test Conditions
Operating current™? I, — 70 — 65 mMA tg.=min
Standby current lecs — 2 — 2 mA  TTL interface

RAS, CAS =V,

Dout = High-Z

— 1 — 1 mA  CMOS interface

RAS,CAS =2V .. -0.2V

Dout = High-Z
Standby current leco — 150 — 150 pA  CMOS interface
(L-version) RAS,CAS >V -0.2V

Dout = High-Z

HITACHI
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HM5116400B Series

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

HM5116400B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions

RAS-only refresh lecs — 80 — 70 — 65 mA tz=min

current”

Standby current™ lecs — 5 — 5 — 5 mA RAS=V,,CAS=V,
Dout = enable

CAS-before-RAS lecs — 80 — 70 — 65 mA tz=min

refresh current

Fast page mode lees — 700 — 60 — 50 mA t,,=min

current™™

Battery backup current ..y, — 30 — 350 — 350 pA CMOS interface
Dout = High-Z
CBR refresh: t,. =31.3 us
tras £ 0.3 ps

Input leakage current 1, -10 10 -10 10 -10 10 MA  0V<Vins7V

Output leakage current 1, -10 10 -10 10 -10 10 HA O0V<Vouts7V
Dout = disable

Output high voltage Vou 24 Vo 24 V. 24 V. V High lout = -5 mA

Output low voltage Vo, 0 04 O 04 O 04 V Low lout = 4.2 mA

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

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
Output capacitance (Data-in, Data-out) Ciro — 7 pF 1,2

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

HITACHI
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HM5116400B Series

AC Characterigtics (Ta=0t0+70°C, V=5V £ 10%, V=0 V)™ "2"37197°20

Test Conditions

* Inputriseandfall time: 5ns
* Input timing referencelevels: 0.8V, 2.4V
e Outputload : 2 TTL gate + C, (100 pF) (Including scope and jig)

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

HM5116400B
-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 tep 40 — 50 — 60 — ns
CAS precharge time tep 10 — 10 — 10 — ns
RAS pulse width tons 60 10000 70 10000 80 10000 ns
CAS pulse width tens 15 10000 18 10000 20 10000 ns

Row address setup time tasr 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 tean 10 — 15 — 15 — ns
RAS to CAS delay time trco 20 45 20 52 20 60 ns 4
RAS to column address delay time  tq,, 15 30 15 35 15 40 ns
RAS hold time tosn 15 — 18 — 20 — ns
CAS hold time teon 60 — 70 — 80 — ns
CAS to RAS precharge time tere 5 — 5 — 5 — ns
OE to Din delay time tomo 15 — 18 — 20 — ns 6
OE delay time from Din tozo 0 — 0 — 0 — ns 7
CAS delay time from Din tosc 0 — 0 — 0 — ns 7
Transition time (rise and fall) t; 3 50 3 50 3 50 ns 8
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HM5116400B Series

Read Cycle

HM5116400B

-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
Access time from RAS trac — 60 — 70 — 80 ns 9 10,21
Access time from CAS teac — 15 — 18 — 20 ns 10, 11, 18,

21
Access time from address tan — 30 — 35 — 40 ns 10, 12, 18,
21

Access time from OE toca — 15 — 18 — 20 ns 10,21
Read command setup time tres 0 — 0 — 0 — ns
Read command hold time to CAS  t., 0 — 0 — 0 — ns 13
Read command hold time to RAS  tqq, 0 — 0 — 0 — ns 13
Column address to RAS lead time  tg,, 30 — 35 — 40 — ns
Column address to CAS lead time  t,, 30 — 35 — 40 — ns
CAS to output in low-Z tes — — 0 — ns
Output data hold time ton — — — ns
Output data hold time from OE toro 3 — 3 — 3 — ns
Output buffer turn-off time torr — 15 — 15 — 15 ns 14
Output buffer turn-off to OE tocs — 15 — 15 — 15 ns 14
CAS to Din delay time teon 15 — 18 — 20 — ns 6
Write Cycle

HM5116400B

-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 15
Write command hold time twen 10 — 15 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time  tq,, 15 — 18 — 20 — ns
Write command to CAS lead time  t,, 15 — 18 — 20 — ns
Data-in setup time tos 0 — 0 — 0 — ns 16
Data-in hold time ton 10 — 15 — 15 — ns 16
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HM5116400B Series

Read-M odify-Write Cycle

HM5116400B

-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
Read-modify-write cycle time trwe 155 — 181 — 205 — ns
RAS to WE delay time trwp 85  — 98 — 110 — ns 15
CAS to WE delay time tows 40 — 46  — 50 — ns 15
Column address to WE delay time  t,,, 55 — 63 — 70 — ns 15
OE hold time from WE tomn 5 — 8 — 20 — ns
Refresh Cycle

HM5116400B

-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
CAS setup time (CBR refresh cycle) teq, 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tog 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) tyee 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tz, 10 — 10 — 10 — ns
RAS precharge to CAS hold time  tqec 0 — 0 — 0 — ns
Fast Page M ode Cycle

HM5116400B

-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
Fast page mode cycle time tec 40 — 45 — 50 — ns
Fast page mode RAS pulse width  tg,ep — 100000 — 100000 — 100000 ns 17
Access time from CAS precharge  tqp, — 35 — 40 — 45 ns 10, 18, 21
RAS hold time from CAS precharge teoq, 3% — 40 — 45  — ns

HITACHI
9



HM5116400B Series

Fast Page M ode Read-M odify-Write Cycle

HM5116400B
-6 -7 -8
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
Fast page mode read-modify-write  toqyc 85 — 96 — 105 — ns
cycle time
WE delay time from CAS precharge tqp, 60 — 68 — — ns 15

Test Mode Cycle™®

HM5116400B

-6 -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Test mode WE setup time twrs 0 — 0 — 0 — ns
Test mode WE hold time tyrn 10 — 10 — 10 — ns
Refresh
Parameter Symbol Max Unit Note
Refresh period trer 64 ms 4096 cycles
Refresh period (L-version) trer 128 ms 4096 cycles
Notes: 1. AC measurements assume t; =5 ns.

2.

An initial 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.

Only row address is indispensable on address A10 and A11.

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

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

Either t,g, oOr t.,, must be satisfied.
Either t,, Or ty,c must be satisfied.

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

Assumes that t., < tzep (Max) and tg,p < tgap (Max). If toop OF typ IS greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

HITACHI
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HM5116400B Series

10. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
11. Assumes that tyo, 2 tyep (Max) and tyep + teae (Max) = tpap + ta, (Max).
12. Assumes that tz,p 2 tzan (Max) and tyep + teac (Max) < tgnp + ta, (Max).
13. Either tgq, Or tys, must be satisfied for a read cycles.

14.t, (Max) and to., (max) define the time at which the outputs achieve the open circuit condition and
are not referred to output voltage levels.

15. tyesy trwor tewos tawo @Nd tepy, @re not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if t,cs = t,cs (mMin), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; if ty,p = tauo
(min)’ tCWD 2 tCWD (min)i and tAWD 2 l:AWD (min)1 or tCWD 2 I:CWD (min)1 tAWD 2 tAWD (mln) and tCF’W 2 tCPW
(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.

16. 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.

17. tose defines RAS pulse width in fast page mode cycles.

18. Access time is determined by the longest among t,,, teac and tepa.

19. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to
the device. After RAS is reset, if tog, = toy, the I/O pin will remain open circuit (high impedance);
if tog < teww, iNvalid data will be out at each 1/0.

20. The 16M DRAM offers a 16-bit time saving parallel test mode. Address CAO and CAL1 for the 4M x
4 are don’t care during test mode. Test mode is set by performing a WE-and-CAS-before-RAS
(WCBR) cycle. In 16-bits parallel test mode, data is written into 4 bits in parallel at each 1/O (I/01
to 1/04) and read out from each I/O.

If 4 bits of each /O are equal (all 1s or 0s), data output pin is a high state during test mode read
cycle, then the device has passed. If they are not equal, data output pin is a low state, then the
device has failed.

Refresh during test mode operation can be performed by normal read cycles or by WCBR refresh
cycles.

To get out of test mode and enter a normal operation mode, perform either a regular CAS-before-
RAS refresh cycle or RAS-only refresh cycle.

21.In a test mode read cycle, the value of t,c, tya, tcac @nd tep, is delayed by 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

22. m HorL (H:V, (min) <V, <V, (max), L: V,_ (min) £V, <V, (max))

Invalid Dout
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HM5116400B Series

Timing Wavefor ms'#

Read Cycle
ot tRC L.
« trRAS o e RP
-\ /A
RAS \ / \
N /
. tcsH | o fcrP .
tRCD 1, tRSH -
Tl «  CAS
\ /
CAS \ /
N 7
tRAD | tRAL -
» tcaL
tASR tascl | tcaH
— [tRAH >
—
/
Address Row Column
N
<RRH,
tRCS|< > < tRCH >
__ / \
WE /
tpzd tcop
-t L -
\ ; /
. High-Z
Din XE 9 i
N
_ |tbzo| | | toEA < [OED
OE /
N /
o |<lOEZ
- tcac > » ‘tOHO
t
A > toFF
tRAC - -
fcLz _toH
N
Dout Dout s
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HM5116400B Series

Early Write Cycle

trRC
tRAS | Ltrp

RAS N\ ] \

tReb .1, tRsH o
tcas

A
Y

tT

oas \ /

tasr| [tRAH tasc| | tcaH
(| [

Address Row Column
twes| | tweH N
we Q000000 /000000000
N /l
tbs tDH

Din Din

High-Z**

Dout

* OE : HorlL
# twes = twes (min)
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HM5116400B Series

Delayed Write Cycle™®

- trc .
- tRAS | < IRP
-\
RAS \ \
\ /l
» tcsH o |« | tCRP
- trReD L, tRSH .
. » tcas .
CAS BX 7‘
\ 77
tAsSrR| [RAH t/is+c tcaH
Address Row Column
tow]
LRWL .
t‘RCS lwp
L 4
WE /
N /
tpzc tps tpH
- -
X High-Z
tpzo toEH
| i -~
toED
. 7 T
OE /
. tOEZ
tcrz
High-Z
Dout 9
Invalid Dout
HITACHI
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HM5116400B Series

Read-M odify-Write Cycle™

Address

Din

Dout

P tRwC .
. trAS o l<RP
\
\ 7 L
tt
tRCD tcas »| le | fCRP _
N
. N 7
. (RAD,
tASR| [IRAH tasc| | tcaH
Y
Row Column
N
t towt
tRCS| |« Ccwb -«
tAwD tRwL
P tRWD twp
/4 \
OIAS ) KO,
N
tpzc tDH
- » <+
High-Z
t
- tpzo > 4%
toe
ORI KR
A
tcac,_|
- > t
- tAA . OEZ
‘ tRAC > |<_p/tOHO
¢ High-Z
7D0ut E g
tcLz —
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HM5116400B Series

RAS-Only Refresh Cycle

trRC

N trAS - trp :
N 4 N
RAS \ \
t N
T,
< tcrp . ;RPC= ;CRF;
4 N 4
CAS
tASR tRAH
e XA
. JoFF
%% High-Z
Dout A
7

* Refresh Address A0 - A1l (RAO - RA11)
* OE,WE: Hor L
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HM5116400B Series

CAS-Before-RAS Refresh Cycle

trc
trp tRAS , tRp |
_ / \
RAS N\ \
N\
trpc | tcsr tcHR tRPC tCRP
- - - et

B e
/4 T, | | A\ 7
s / 7/

T

<LOFF

Dout 7

|

HITACHI
17



HM5116400B Series

Hidden Refresh Cycle

- tRC . trc e tRC .
tRAS o |<tRP,| [ IRAS| |IRR tRAS trRp
— \ / \
RAS \ /N N \
N\ /
tt
<IRSH, | tCHR JCRP,
tReD
\ /
CAS \ /
N\ /
tRAD tRAL
tasr [tRAH  tasc| | tcaH
- [ | -
/ 2
Address Row Column 7><
\
twRrP
> twrp
t t
tRcs | RRH)| | WRH ‘4_, LWRH,
_ 7 {\/T g \
WE \
DzC, | tcop
\ High-Z ix
 tbzo| | tOED)
_toEA
o OO /XXX
XK /
<ICAC ol 1({OEZ
LY. . .| toHo
<« [RAC . Bleli
tcLz toH, |
[ -t -
/ \
Dout I Dout 7}—
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HM5116400B Series

Fast Page M ode Read Cycle

RAS

CAS

Address

Din

Dout

P tRASP
tCPRH <« 'RP |
\ / \
\ /
|
tcsH ol le tpc - JIRSH, |
tReD  Jlcas | | tep | tcas | | tep | | teas .- ;CRQ
NoZ4ON AN T
N N/ N\ /
- tRAL
< IRAD | teal || < tea » tcAL -
tASR| [tRAH tasc| [tcAH tascl fcaH tascl ftcaH
[ - > >
/ /4 /
Row Column 1 Column 2 Column N
N\
tRCS trcs | |'RRH
IRCcs | RCH| | | RCH| | RCH |
;2 ;2 ;Z ;2 Z 71 N\ N\ z
tpzc tpbzc tbzc
tcop | tcop | | tcop
N High-Z| | 7 High-Z| | 77\/°X High-Z 7
/4 \ NN/ \
tpzo |, toED tpzo|, toeD tpzo tOED
- -« 4> - 7 < >
I —
/ 47 Z
N N N /
tRAC _ \ tcpa| | \ tcpa| |
Ctaal ] [[ton | taa | | | |ltoH | tAA -~ || | toH
toHO
-t >t > -
{OE/ OHO | toea T|"OHO | toea
> - -
t t
tecac| | LIl | loFF CAC . LOFF CAC . JOFF
tcz || toez |tcLz toez |tcLz tOEZ
> > P > —p -
Dout 1 Dout 2 Dout N }—
N/
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HM5116400B Series

Fast Page Mode Early Write Cycle

tRASP | IrP
___ y
RAS \ \
N\ /|
tr| |
B tcsH e tpc IRsH,
trcD tcas tcp tcas | | tcp tcas | fCrRP
N/ ON /N
CAS
|
tcaH tascl ftcaH tasg ftcaH
Columnl Column 2 Column N$< ><><><><
twcs| ffwcH twcs| ffwcH twcs | ftwcH

/KRR

High-Z**

JAAX

Dout

* OE :
** twes = twes (min)

HorlL
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HM5116400B Series

Fast Page M ode Delayed Write Cycle™

tRASP .
WLl IRP
N\
RAS X‘ ) X
tT, P thV » e tCR£
P tcsH e tpc « RSH
tRcD | tcas . tcas _ tcas
\ /N /]
CAS \ /N
N / N N\ _7Z
SIASC oL tAasc oLl JtAsC
tcAH tcAH tcaH
Column 1 Column 2 Column N ><>Q<
tcwL tewl tCWL‘
|- [—p -
TRwL
trcs, | trcs trRcs
/4 \ \ N
we )/ X \ N /X
N
twep || [ twe| | | twp B
- l -
.|| tbzc tbs | |/tbzc tbs tpzc tpbg
oy, .. 1DH .. 1DH
. 43_|n 6|n 6in
. [\ N
tDZO‘ tpzo N tDZO‘ .
tOE’ toED tOED
LOEH «»] tOEH >/ tOEH <>/
4 4 4
o= COOON/ NN NN N
tciz, | tciz, | | tciz,| |
L1 JOEZ o JlOEZ ol lOEZ
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HM5116400B Series

Fast Page M ode Read-M odify-Write Cycle'*®

- tRASP
| LtrP
RAS N
RAS
X X
tt || _ tPRWC _
tcp tep, | <« IRSH tcrp
« LRCD tcas . tcas < [CAS .
\ /N /N
CAS \ /N /N /
N Y/ N Y/ N\ /
_trAD
tasr ||| tAasc ||, | ItAsSC Ll tAsc
tRAH tcaH tcaH tcan
Address Row Column 1 Column 2 Column N >©<
tRwWD tewl tcpw tewl tcpw tewl
- > > - > - >
tawp tawD . tawp | |,
towp | Itresy | | tewn | |RCS) [l | towp | | TRWL
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HM5116400B Series

Test Mode Cycle™®
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* CBR or RAS-only refresh
*  Address, Din, OE: H or L
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HM5116400B Series

Test Mode Set Cycle
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HM5116400B Series

Package Dimensions

HM 5116400BS/BL S Series (CP-26/24DB) Unit: mm
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