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HM5116100 Series__ HITACHI/ LOGIC/ARRAYS/MEMN

16,777,216-word x 1-bit Dynamic Random Access Memory

The Hitachi HM5116100 is a CMOS dynamic Ordering Information
RAM organized 16,777,216 words x 1 bit. It
employs the most advanced CMOS technology for Access

high performance and low power. The Type No. time Package
HMS5116100 offers Fast Page Mode as a high HMS116100J-6 60 ns 400-mil 24/28-pin
speed access mode. HM5116100J-7 70 ns plastic SOJ
HM5116100J-8 80 ns (CP—24DA)
Features
« Single 5V (10%) HM5116100Z-6 60 ns . 475-mil 24-pin
» High speed HM5116100Z-7 70 ns plastic ZIP
_ Access time HM5116100Z-8  80ns (ZP-24A)
. Low pga::ggsi';sa/:o(:l"s (max) HM5116100TT-6  60ns  24/28-pin
. WM5116100TT-7 70ns plastic TSOP |l
— Active mode HM5116100TT-8 80 ns (TTP-24D)
440 mW/385 mW/358 mW
(max) HM5116100RR-6 60 ns
— Standby mode 11'mW (max) HMS5116100RR-7 70 ns
« Fast page mode capability HM5116100RR-8 80 ns
» Long refresh period

— 4096 refresh cycles : 64 ms
« 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
* Test function
— 16-bit parallel test mode

Note: This specification is fully compatible with the 16 Mbit DRAM specifications from TEXAS
INSTRUMENTS.
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HITACHI/ LOGIC/ARRAYS/MEM

HMS5116100 Series
Pin Arrangement
HMS5116100] Series HMS5116100Z Series
Vee [] NC 2 ! g;'s
Din[] NC 4 3
NC[] 5 Dout
Vgg 6
WEL Din 8 7 Veo
RAS[] WE 9 NC
A1 Al1 :g 11 RAS
A0 14 13 A10
At0[ ]9 15 At
Ao[Jj10 A2 16 17 A3
A1 Voo 18 19V
A2[] A4 20 o1 Ags
A3[] A6 22 5 A
Vee ] A8 24 23 A7
(Top view)i (Bottom view)
HMS5116100TT Series HMS5116100RR Series
Vee[]1 28 JVes Vss (12800 1] Ve
Din[] 2 27[] Dout Dout [ |27 2] Din
NC[]3 26 |NC NC []26 3[]NC
WE[ 4 25| CAS CAS[]25 41 1WE
RAS[]5 24 ]NC NC []24 5[ |RAS
A1 ]e 23] A9 A9 []23 6 [ A11
A10[9 20 ] A8 A8 [ 20 9] A0
Ao[J10 19| A7 A7 [ {19 10["] A0
A1 [ 11 18] A6 A6 []18 117 A
A2[ 12 17[ ] AS A5 17 12[] A2
A3[]13 16 A4 A4 16 13[] A3
Vee []14 15[ Ves Vss [ 115 14 Ve
(Top view) (Top view)
Pin Description
Pin Name Function Pin Name Function
AO0to A1 Address input CAS Column address strobe
A0 to A11 Refresh address input WE Read/write enable
Din Data input Vee Power supply (+5 V)
Dout Data output Vss Ground
RAS Row address strobe NC No connection

Né




BIE D N

4496203 0023328 991 EMHIT2

HM5116100 Series

Block Diagram

HITACHI/ LOGIC/ARRAYS/MEN

B
RAS CAS WE
Control Gontrol Controt
Circuit Circuit Cirguit
258k memory cell array 256k memory cell array
Sense amp. & /O bus Sense amp. & /O bus o
256k memory cell array 256k memory cell array
256k memory cell array 256k memory coll aray
Sense amp. & /O bus Sense amp. & /0 bus Sa
256k memory cell array 256k mamory call array
256k memory cell array Row 256k memory cell armay
Sense amp. & /O bus d d Sense amp. & /0 bus R
256k memory cell array &GCO er 258k memory cali array
256k memaory cell array N 256k memory cell array
Sense amp. & /0 bus driver Sense amp. & /0 bus a
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & /O bus Bense amp. & /O bus <+
256k memory cell array 256k memory cell armay
258k memory cell array 256k memory cell array
Sense amp. & O bus [ Senssamp.&/Obus |«
256k memory cell array 256k memory call array
256k memory cell array 256k memory cell aray
Sense amp. & /O bus Sense amp. & /O bus ha
256k memory cell array 256k memory cell amay
256k memory cell array 256k memory cell array
Sense amp. & /O bus | Sense amp. & /O bus -t
256k memory cell array 256k memory cell array
{_Column decoder & driver | Column decoder & driver |
256k memory cell armay 256k memory cell amay
Sense amp. & VO bus Sense amp. & /O bus e
256k memory cell array 256k memory cell array
256k memory cell array 256k memoty cell array
| Sense amp. & /O bus Sense amp. & /D bus ha
256k memory cell array 256k memory cell array
256k memory cell array Row 258k memory cel! array
Sense amp. & /O bus decoder Sense amp. & /O bus ha
256k memory cell arrdy & 256k memory cell array
256k memory celi array driver 266k memory cell armay
Sense amp. & /O bus Sense amp. & /O bus 1
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Senseg amp. & /0 bus |-
256k memory cell array 256k memory cell array
256k memory cell armay 256k memory cell array
Sense amp. & VO bus Sense amp. & /O bus o
256k memory cell array 256k memary cell array
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sanse amp. & /O bus ha
256k memory cell armay 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & VO bus Sense amp. & /O bus S
256k memory cell array 256k memory cell array

lDout
—'l 1O bufter I

Din

- Column address buffer |
t

4
|————| Row address buffer FI
1

[ Address Ag-A11

17
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HM5116100 Series HITACHI/ LOGIC/ARRAYS/MEM —
Absolute Maximum Ratings

Parameter Symbol Value Unit

Voltage on any pin relative to Vgg VT -1.0t0+7.0 \'

Supply voltage relative to Vgg Vee -1.0t0+7.0 \

Short circuit output current lout 50 mA

Power dissipation Pt 1.0 w

Opérating temperature Topr T 0to+70 °C

Storage temperature Tstg -55t0 +125 °C

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

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 4.5 5.0 55 \ 1
Input high voltage ViH 24 — 6.5 \ 1
Input low voltage ViL -1.0 — 0.8 \ 1

Note : 1. All voitage referenced to Vgg

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

HM5116100 HM5116100 HM5116100
¥ 7 8

Parameter SymbolMin Max Min Max Min Max Unit Test condition Notes

Operating current lccr — 8 — 70 — 65 mA tgc=min 1,2

Standby current lccc — 2 — 2 — 2 mwA TTLinterface
RAS, CAS = V|,
Dout = High-Z

— 1 — 1 — 1 mA  CMOS interface
RAS, CAS 2
Voo —0.2V
Dout = High-Z

RAS-only refresh current lcc3 — 80 — 70 — 85 mMA tge=min 2

Standby current lccs — 5 — 6 — 85 mA RAS=Vy 1
CAS =V,
Dout = enable
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HM5116100 Series
DC Characteristics (Ta = 0 to +70°C, Voo =5 V £ 10%, Vgg = 0 V)(cont)

HM5116100 HM5116100 HM5116100

-6 -7 8
Parameter SymbolMin Max Min Max Min Max Unit Test condition Notes
CAS-before-RAS refresh lcce — 8 — 70 — 65 mA tge=min
current
Fast page mode current loccy — 8 — 70 — 65 mA tpg=min 1,3
Input leakage current Iu -10 10 -10 10 -10 10 pA OV<Ving7V
Output leakage current ILo -10 10 -10 10 -10 10 pA OV<Vouts7V

Dout = disable

Output high voltage Vo 24 Vgg 24 Voo 24 Voo V High lout = -5 mA
Output low voltage Vo 0O 04 0 04 0 04V Low lout = 4.2 mA

Notes : 1. Igc depends on output load condition when the device is selected. lcc 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, Vo =5V £ 10%)

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

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

HITACHI/ LOGIC/ARRAYS/MEM
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‘ HITACHI/ LO S
HMS5116100 Series GIC/ARRAYS/MEM

AC Characteristics (Ta =0 to +70°C, Voc =5V £ 10%, Vgg =0 V) 1), 2), 16)

Test Conditions

Input rise and fall times: 5 ns

Input timing reference levels: 0.8 V, 24V

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

Read, write, read-modify-write and refresh cycles (Common parameters)

HM5116100 HM5116100 HM5116100

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random réad or write tre 110 — 130 — 180 — ns
cycle time
RAS precharge time trp 40 — 50 — 60 — ns
CAS precharge time tep 10 — 10 — 10 — ns
AAS pulse width tRAs 60 10000 70 10000 80 10000 ns
TAS pulse width tcas 15 10000 18 10000 20 10000 ns
Row address setup time tasr 0 — 0 — 0 - ns
Row address hold time tRAH 10 — 10 - 10 — .ns
Column address setup time tasc Q — 0 — 0 — ns
Column address hold time tcaH 5 — 15 - 15— ns
RAS to CAS delay time treD 20 45 20 52 20 60 ns 3
RAS to column address * tRAD 15 30 15 35 15 40 ns 4
delay time
HAS hold time thsH 15— 18 — 20 — ns
CAS hold time tosH 60 — 70— 80 — ns
CAS to RAS precharge time  topp 5 — 5 — 5 — ns
Transﬁion time (rise and fally  ty 3 30 3 30 3 30 ns 5
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HM5116100 Series

Read cycle . HITACHI/ LOGIC/ARRAYS/MEM

HM5116100 HM5116100 HM5116100

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS thac — 60 — 70 — 80 ns 67,17
Access time from TAS tcac — 1B — 18 — 20 ns 7,8,

15,17
Access time from address tAA — 30 — 35 — 40 ns 7,9,
15,17

Read command setup time tres 0 — 0 — 0 - ns
Read command hold time to CAS tRCH 0 - 0 —_ 0 — ns 10
Read command hold time to RAS tRRH 5 — 5 — 5 — ns 10
Column address to RAS lead time  tga 3 — 3B — 40 — ns
Column address to CAS lead time  toaL 3 — 3 - 40 — ns
CAS to output in low-Z toLz ] — 0 — 0 - ns
Output data hold time ton 3 —_ 3 —-— 3 — ns
Output buffer turn-off time torr — 15— 18  — 20 ns 1
Write cycle

HM5116100 HM5116100 HM5116100

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twcs 0 — 0 — 0 — ns 12
Write command hold time twew 15— 15 — 15 — ns
Write command pulse width twp 15 — 15 — 15— ns
Write command to RAS lead time thRwe 15 — 18 — 20 — ns
Wirite command to CAS lead time towL 5 — 18 — 20 — ns
Data-in setup time tps 0 — 0 — 0 — ns 13
Data-in hold time tDH 15 - 15 — 15 — ns 13
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HM5116100 Series HITACHI/ LOGIC/ARRAYS/MEM
Read-modify-write cycle

HM5116100 HM5116100 HM5116100

-6 -7 -8
Parameter Symbo! Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time thwe 130 — 153 — 176 — ns
RAS to WE delay time igwp 60 — 70 — 80 — ns 12
CAS to WE delay time towp 15 — 18 — 20 — ns 12
Column address to WE delay time  tawp 30 — 35 — 40 — ns 12
Refrtesh cycle
HM5116100 HM5116100 HM5116100
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tcgr 10— 10  — 10— ns
CAS hold time (CBR refresh cycle)  topg 20 — 20 — 20 — ns
WE setup time (CBR refresh cycle}  twgp 10— 10 - 10 — ns
WE hold time (CBR refresh cycle)  twgy 10— i — 10 — ns
RAS precharge to CAS hold time tRPC 0 — 0 — 0 — ns
Fast page mode cycle
HM5116100 HM5116100 HM5116100
-6 7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tpc 40 — 45 - 50 — ns
Fastpage mode RAS puise width  tgagp — 100000 — 100000 — 100000 ns 14
Access time from CAS precharge tcpa — 3_ - 40 — 45 ns 7,15,
17
* RAS hold time from CAS precharge tcpgy 35 — 40 — 45 @ — ns

922




L1E D WE 4y9b6203 0023334 195 EEHITe
HITACHI/ LOGIC/ARRAYS/MEM

HM5116100 Series

Fast page mode read-modify-write cycle

HM5116100 HM5116100 HMS5116100

-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write  tppwc 60 — 68 — 75 — ns
cycle time
WE delay time from TAS precharge tcpy 35 — 40 — 46 — ns 12
Test mode cycle “16

HM5116100 HM5116100 HMS5116100

-6 -7 -8

r)

Parameter Symbol Min Max Min Max Min Max Unit Notes
Test mode WE setup time twyg 10 — 10 — 10 — ns
Test mode WE hold time twyy 10 — 10 — 10 — ns

Counter test cycle

Parameter

HM5116100 HM5116100 HM5116100
6 7 -8

Symbol Min Max Min Max Min Max Unit Notes

CAS precharge time in counter tcpr 40 — 40 — 40 — ns

test cycle

Refresh

Parameter

Symbol Max Unit Notes

Refresh period tREF 64 ms 4096 cycles

Notes: 1.
2.

AC measurements assume tt = 5 ns.

An initial pause of 200 s 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—betore-RAS refresh cycles are
required.

Operation with the tgcp(max) limit insures that tgac(max) can be met, tgep(max) is specified
as a reference point only; if tacp is greater than the specified trcp(max) limit, then access time
is controlled exclusively by {cac-

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

V|H(min) and V| {max) are reference levels for measuring timing of input signals. Also,
transition times are measured between V|y(min) and V| (max).
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HITA —
HM5116100 Series Ch1s LOGIC/ARRAYS/MEN

924

6.

tZ2oexN

12

13.
14.

15.
16.

17.

Assume that tgcp < tggp(max) and tgap < trap(max). If tgop or tgap is greater than the
maximum recommended value shown in this table, tgac. exceeds the value shown.

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

Assume that tgcp 2 tggp(max) and tRAD < tRap(max).

Assume that trep < top(max) and tgap = trap(max).

. Either tgcp or tgpy Must be satisfied for a read cycles.
- topr(max) defines the time at which the output achieves the open circuit condition and is not

referenced to output voltage levels.

twes: trwb- towp, tawp and topw are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only; if tyeg > 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 tawp 2 tawp(min), towp 2 towp(min) and tawp = tawp(min), or towp 2 tewp(min),
tAwD 2 tawp(min) and tcpy 2 topwimin), 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.

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

trasp defines RAS pulse width in fast p&ge mode cycles.

Access time is determined by the longer of ta or toac OF tapa.

The 16M DRAM offers a 16-bits time saving parallel test mode. Address CAO, CA1, CA10, and
CA11 for the 16M x 1 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 16 bits in
parallel at Din and read out from Dout.

If 16 bits 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-
betore-RAS refresh cycle or RAS-only refresh cycle.

In a test mode read cycle, the value of tgac, taa. toac and tcpa 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.
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HM5116100 Series

Timing Waveforms

HITACHI/ LOGIC/ARRAYS/MEN

Read Cycle
« tre
o tRAS ol l«tRP |
RAS X( JZ \
tesH tcrRP -
trcD « {RSH
il _ tcas
- N& ZF
- _tRAD | 1RAL
. tcaL
1asR | {tran  tasc ] |toau "
Address 7 Row}@zi Column /////////////////////Z
1
tRCS |t RCH RRH:
||
. tRac war CAC: tg:F
toz y—
Dout Dout E

* % . Don't care
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' HITAC HI/ —_—
HMS5116100 Series LOGIC/ARRAYS /gy
Early Write Cycle
tRc
trRas tRp ‘
_ 3
RAS \L 72 \
tcsH tCRP
tRcD tRSH .
tr tcas
— Y
CAS /
CAS & #
tasr | trRaH  tasc| |tcan

Address %{;w‘%@{;lumn // /

twecs tweH

g .. . .

tps toH

S axws @

High-Z**

Dout

- W/A : Don't care

** twesz twes(min)
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HM5116100 Series
S/NEM

Write Cycl
Delayed Write Cycle HITACHI/ LOGIC/ARRAY

tRAS trp
_ y
RAS N\ N
N
A tcSH RP
t

7

_ 1 ‘
CAS \( 4/

) J////////////////z

7

tcLz

Invalid
Dout

* 7//// : Don't care
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HM5116100 Series

HITACHI/ LOGIC/ARRAYS/NEN —
Read-Modify-Write Cycle .

trwe o
- tRAs - trp
— y
RAS \ N
N 7
tr tcrRP |
RCD i, tcas
' — z,
TAS \ /
N 7
tRAD
tAsr | [tRaH  tasc| [tcan
Address Row Column /
tres | | towp towl
- tawp tRWL N
tRwD | [twp_
_ y N
WE / N / /
K
let IDS toH
Din // / Din / ///
tcac ton|
taa 1
M. toFF
< _IRAC -
teiz y
Dout —4 Dout
N__
: Don't care

928




B1E D EN 4496203 0023340 499 MEHITZ

HM5116100 Series
RAS-Only Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEM
tRe
tRAS N tRP
T/ / \
s N J/ AN
tr
tcRp L IRPC tcRP

(‘:’A’S‘/ %(

toFF
High-Z

v W_E . Don't care

b % : Don't care

*** Refresh address : A0 — A11 (RAO — RA11)
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HM5116100 Series HITACHI/ LOGIC/ARRAYS/MEN

CAS-Before-RAS Refresh Cycle

. tac e tRe
tRpP tRAS . AP tRAS tRP
- / \  \
RAS / N \ A
tr
trPC tRPC. tcrp
tcp | (Icsr| |tCHR tcp | lcsR{ [, tCHR |
— / \
CAS / N -
, K
WRP| |tWRH

twRH
2

twrp
naa e

N @

OFF

* % : Don't care
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HM5116100 Series
Hidden Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEN
tRC wle tre »le tRC
” tRAS ol L 1RR| | tRAS | | tRE| | tRAS tRP
-\ / )
RAS
\ N \ N
tt
tRSH _ ICHR Jcrp
tRCD
_ \ Z
CAS
- 7
IRAD i, | |tRAL
tasr| fRAH 1A§_C. {CAH
4
Address Row Column
. /A
twRrp t
tacs| trap . —PHWRH WRP AtWF{H
7 0 _
tCAC
aa > ton
taac > toFF
t —
Dout ! Dout E

7

71 pontcare
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HMS5116100 Series

HITACHI/ LOGIC/ARRAYS/MEM

Fast Page Mdde Read Cycle

tRASP N
tcPRH trRp_
RAS _x& S
K 7Z \_
tT
- “tesH o e teg . {RSH
tRCD lcas | | tep | tcas | tcp | |fcas CRP|
” N A N AN A
ot
S N7 N /
tRAL
trRaD | | ffcaL L | feal tcAL
tasn| thaH  tAsc| ftcaH tasc| fcaH tasc] ftcan
% 7J / %
Address Row Column 1 Column 2 Column N
R K_r
frcs, Rgs bR
tRCS | tRCH trcH " tRCH_
> > >
. 7 4 4
e O
tcaC CPA tcpa
tAA taa tAA
tRAC | toH tcac| ton.  |tcac toH|
b torr] [, |"koFF N Ttorr
Joz | ftaz| [ o >
Dout Dout 1 H Dout2§—§%§ Dout N

* //A : Don't care
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— HITACHI/ LOGIC/ARRAYS/MEM HM5116100 Series

Fast Page Mode Early Write Cycle

tRASP il

_ y
RAS N \
K _7
tT
tcsH tpc tRSH
tRCD tcAs tcp tcas | tep tcaS | {CRP|
— \ k \ F_'—s
cAS N/ N N
N
tasr| [fRaH  tasc | |tcaH tasc| ftcaH tasc | [tcaH

e et emms

twes| |tWCH twes| (twCH twes | [twecH

Din

High-Z**

Dout

. : Don't care

** twes = twes (min)
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HITACHI/ LOGIC/ARRAYS/MENM

HM5116100 Series
Fast Page Mode Delayed Write Cycle
TRASP tRP
— y
RAS N \
K 7
tr
tcsH _tec tRSH
tRed  (fcas || tep  tcas | tcp | [tcas CRP
o NN AN
CAS
N N7 N | 7
tasr|.[fRaH  tasc | ftcad tasc| ftcaH tasc| tcan
. / ,
Address Row Column 1 Column 2 Column N /
TRWL
[—-]
tewL towe towL
tres | | [ twe |l tres | | [twe || tres | | [twe
. s \
we " N \ N
S N ., 7
tos | [toH tps | toH tos | ROH
Din Din 1 %ﬁn2 Din N
Z
teiz  |torr  Jteiz  ftorF oz 1OFF
Invalid Invalid
* % : Don't care
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HM5116100 Series

Fast Page Mode Read-Modify—Write Cycle
HITACHI/ LOGIC/ARRAYS/MEN

tRasP L trp '
RAS [
\ 7 \
t
T tPRWC
'RCD tcas tep 1 Joas ol tep ) tcas CRP)
X — — .
CAS \ A N AN /
\ 7 1 7
tRAD tCAH tCAH tCAH
tasr| [RAH 1ASC] tasc tasc
' 7 %
Address Row (Column 1 Column 2 Column N
RCS RCS TRWL
tres ~——| —>|
t AWD tewL tcyL towL
twes | N tAWD | tAwD
twp twp twp
_ 7 \ \ \
WE // XR_ 3 \K_ 1 \(
tcwg | | tcpw VD M tepw NS !
tos tos ips
toH |y toH |, 1DH |
Din % Din 1 é% Din 2 é Din N /
tcac tcac tCAC
r— et~ [—
1AA kcPa| tcpA
. 'RAC ot OH e <RA] st AR toH
. tOFF
ta—{1OFF torrF '
tewz 0Lz p !z
Dout Dout 1 H%{ Dout 2 Dout N ?———
N/ R N 7
* V//é . Don't care
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HM5116100 Series HITACHI/ LOGIC/ARRAYS/NEM

Test Mode Cycle *16

Set Cycle*** Test Mode Cycle

» www
'

Normal Mode
.| _Reset Cycle

WA WA Ws
N/ AVAVAVA/a©Va

e \W

i / W
L
1

* CBRor RAS only refresh

“ 77 Dontcare

***  Address, Din : Don't care

Test Mode Set Cycle
tRc o
il ‘ tRas tRP -
.\ o\
RAS / N \
tRPC| tcsr CHR tRPC_ tcrp
Z_|j T —o e F Y y
CAS Z
 lCP | 1 twTs SWTH tep o
w0 /.
N
Address
tOFF

High-Z

* % : Don't care
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HM5116100 Series

Test Mode Reset Cycle HITACHI/ LOGIC/ARRAYS/NEM
CAS-Before-RAS Refresh Cycle

w77 N
.

Address /
toFF

4
[ 3

* % : Don' care

RAS-Only Refresh Cycle
tRC
tRAS .l trp -
\ 4 \
tr -
tCRP tRPC tcRp

_ 4 s
CAS %

High-Z .

* Refresh address A0 - A11 (RAQ - RA11)

. % . Don'tcare
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HMS5116100 Series HITACHI/ LOGIC/ARRAYS/MEN

CAS-Before-RAS Refresh Counter Check Cycle (Read)

d IRC —,
tap tRAS tap .
S / 3 / )
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HITACHI/ LOGIC/ARRAYS/MEMN HM5116100 Series

CAS-Before-RAS Refresh Counter Check Cycle (Write)
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