HITACHI

The Hitachi HM5117400A/AL is a CMOS
dynamic RAM organized 4,194,304 word x 4 hit.
It employs the most advanced CMOS technology
for high performance and low power. The
HM5117400A/AL offers Fast Page Mode as a high
speed access mode.

Feature

* Single5V (£10%)
 High speed

— Accesstime

60 ng/ 70 ng/ 80 ns (max)

* Low power dissipation

— Active mode

605 mW/550 mW/495 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 (L-version)

» 3variations of refresh

— RAS-only refresh

— CAS-before-RAS refresh

— Hidden refresh
* Battery backup operation (L-version)
» Test function

— 16-bit parallel test mode

ADE-203-180C (2)

HM5117400A/AL Series
4,194,304-word x 4-bit Dynamic Random Access Memory

Rev. 3.0

Nov. 22, 1994

Ordering Information

Type No.

Access
time

Package

HM5117400AS/ALS-6
HM5117400AS/ALS-7
HM5117400AS/ALS-8

60 ns
70 ns
80 ns

300-mil 26-pin
plastic SOJ
(CP-26/24DB)

HM5117400ATS/ALTS-6
HM5117400ATS/ALTS-7
HM5117400ATS/ALTS-8

60 ns
70 ns
80 ns

26-pin
plastic TSOP I
(TTP-26/24DA)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS INSTRUMENTS.
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HM5117400A/AL Series

Pin Arrangement

HM5117400AS/ALS Series HM5117400ATS/ATLS Series
J
[ 1 26|| | Vss Vee| | 1O 2 | Vs
o1 [ |2 25|| |04 vo1| | 2 25 | | o4
oz [_||3 24| o3 voz2| | 3 24 | |uos
we [ |4 23| | cAs WE| |4 23| |cas
Ras[_|Is 22| |OE RAS| |5 22| |oE
e[ e 21| |0 Ne| |6 21| | A9
a0 |8 10| |8 A0 |8 19| |As
ol |lo 18|| | a7 ro[ | o 18| | A7
AL |0 17| e AL[ |10 17| | A6
A2 |ju 16|| | As A2 |11 16| |As
As[ |2 15| | A4 A3 |12 15| | A4
ccl |13 14| Jves v | |13 14| v
(Top view) (Top view)
Pin Description
Pin name Function
A0 to A10 Address input
A0 to A10 Refresh address input
1/00 to /04 Data input/data output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Vee Power supply (+5 V)
Vss Ground
NC No connection
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HM5117400A/AL Series

Block Diagram

|RAS]| |cas]|
RAS CAS

Control Control
Circuit Circuit

! !

| WE | | oE |
WE OE

Control Control
Circuit Circuit

|

|

256k memory cell array

Sense amp. & I/O bus

256k memory cell array

256k memory cell array

Sense amp. & I/0O bus

256k memory cell array

256k memory cell array

256k memory cell array

Sense amp. & I/O bus

256k memory cell array

256k memory cell array

Sense amp. & I/O bus

256k memory cell array

256k memory cell array

—| 104 buffer |+~ 104

Sense amp. & /0 bus Sense amp. & I/0 bus -
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Row Sense amp. & I/0 bus -
256k memory cell array decoder 256k memory cell array
[__Column decoder & driver | |& |__Column decoder & driver |
256k memory cell array driver 256k memory cell array
Sense amp. & I/0 bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array /03 buff | |
256k memory cell array 256k memory cell array utter /03
Sense amp. & I/O bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/0 bus -——]
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/O bus Sense amp. & I/O bus -]
256k memory cell array 256k memory cell array
| -
256k memory cell array 256k memory cell array /02 buffer | 1102 |
Sense amp. & /O bus Sense amp. & I/0O bus -]
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Row Sense amp. & I/0 bus -
256k memory cell array decoder 256k memory cell array
[ Column decoder & driver | |& [ Column decoder & driver |
driver
256k memory cell array 256k memory cell array
Sense amp. & I/0O bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Sense amp. & I/0 bus -]
256k memory cell array 256k memory cell array /01 buff | /o1 |
256k memory cell array 256k memory cell array utter
Sense amp. & I/0O bus Sense amp. & I/O bus -]
256k memory cell array 256k memory cell array
256k memory cell array 256k memory cell array
Sense amp. & I/0 bus Sense amp. & I/O bus -
256k memory cell array 256k memory cell array
A

L Column address buffer |
t

]

R

ow address buffer

[ Address A0-A10
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HM5117400A/AL Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vss Vr -1.0to +7.0 \%
Supply voltage relative to Vsg Vce —-1.0to +7.0 \Y
Short circuit output current lout 50 mA
Power dissipation Pr 1.0 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —-551t0 +125 °C

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

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vce 4.5 5.0 5.5 \% 1
Input high voltage ViH 2.4 — 6.5 \% 1
Input low voltage ViL -1.0 — 0.8 \% 1

Note: 1. All voltage referred to Vgg
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HM5117400A/AL Series

DC Characteristics (Ta= 010 +70°C, Ve =5V + 10%, Vsg =0 V)

HM5117400A/AL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current lcc1 — 110 — 100 — 90 mA trc=min 1,2
Standby current lcc2 — 2 — 2 — 2 mA TTL interface
RAS, CAS:V|H
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS
>2Vce —-0.2V
Dout = High-Z
Standby current lcco — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, CAS
2Vcec —-0.2V
Dout = High-Z
RAS-only refresh lccs — 110 — 100 — 90 mA trc=min 2
current
Standby current lccs — 5 — 5 — 5 mA RAS =V 1
CAS=V||_
Dont = enable
CAS-before-RAS lcce — 110 — 100 — 90 mA trc=min
refresh current
Fast page mode lccy — 80 — 70 — 65 mA tpc=min 1,3
current
Battery back up lcc1o — 350 — 350 — 350 pA CMOS interface 4
current Dout = High-Z
CBR refresh:
trc = 62.5 ps
tras < 0.3 ps
Input leakage current Iy -10 10 -10 10 -10 10 pA O0V<Vins7V
Output leakage Lo -10 10 -10 10 -10 10 pA OV<sVouts7V
current Dout = disable
Output high voltage VoH 24 Vcc 24 Vee 24 Ve V High lout = -5 mA
Output low voltage VoL 0 04 O 04 O 04 V Low lout = 4.2 mA

Notes: 1.

2. Address can be changed once or less while RAS = V.

w

4. CAS=L (<0.2V)while RAS =L (0.2 V).

Address can be changed once or less while CAS = V.

Icc depends on output load condition when the device is selected. Icc max is specified at the
output open condition.
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HM5117400A/AL Series

Capacitance (Ta=25°C, Ve =5V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cni — 5 pF 1
Input capacitance (Clocks) Ci2 — 7 pF 1
Output capacitance Cio — 7 pF 1,2

(Data-in, Data-out)

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = V|4 to disable Dout.

AC Characteristics (Ta=0t0 +70°C, Vcc =5V + 10%, Vgg=0V) *1,%2,%18,*19
Test Conditions

* Input riseand fall times: 5 ns
* Input timing reference levels: 0.8V, 24V
e Output load : 2 TTL gate + C_ (100 pF) (Including scope and jig)
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HM5117400A/AL Series

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

HM5117400A/AL
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tRc 110 — 130 — 150 — ns

RAS precharge time trp 400 — 50 — 60 — ns

CAS precharge time tcp 10 — 10 — 10 — ns

RAS pulse width trRAS 60 10000 70 10000 80 10000 ns

CAS 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 0 — 0 — 0 — ns
Column address hold time tcAH 10 — 15 — 15 — ns

RAS to CAS delay time treD 200 45 20 52 20 60 ns
RAS to column address delay time tRAD 15 30 15 35 15 40 ns

RAS hold time tRsH 15 — 18 — 20 — ns

CAS hold time tesH 60 — 70 — 80 — ns

CAS to RAS precharge time tcrp 5 — 5 — 5 — ns
OE to Din delay time toED 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 — 0 — 0 — ns 6
CAS delay time from Din tpze 0 — 0 — 0 — ns 6
Transition time (rise and fall) tr 3 50 3 50 3 50 ns 7
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HM5117400A/AL Series

Read Cycle

HM5117400A/AL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trAC — 60 — 70 — 80 ns 8,920
Access time from CAS tcac — 15 — 18 — 20 ns 910,

17,20
Access time from address tan — 30 — 35 — 40 ns 9, 11,
17, 20

Access time from OE toea — 15 — 18 — 20 ns 9,20
Read command setup time trcs 0 — 0 — 0 — ns
Read command hold time to CAS tRCH 0 — 0 — 0 — ns 12
Read command hold time to RAS tRRH 0 — 0 — 0 — ns 12
Column address to RAS lead time tRAL 30 — 35 — 40 — ns
Column address to CAS lead time tcaL 30 — 35 — 40 — ns
CAS to output in low-Z teLz 0 — 0 — 0 — ns
Output data hold time toH 3 — 3 — 3 — ns
Output data hold time from OE toHo 3 — 3 — 3 — ns
Output buffer turn-off time torFr — 15 — 15 — 15 ns 13
Output buffer turn-off to OE toez — 15 — 15 — 15 ns 13
CAS to Din delay time tcop 15 — 18 — 20 — ns 5
Write Cycle

HM5117400A/AL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 14
Write command hold time twcH 10 — 15 — 15 — ns
Write command pulse width twp 10 — 10 — 10 — ns
Write command to RAS lead time tRWL 15 — 18 — 20 — ns
Write command to CAS lead time towL 15 — 18 — 20 — ns
Data-in setup time tps 0 — 0 — 0 — ns 15
Data-in hold time tDH 10 — 15 — 15 — ns 15
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HM5117400A/AL Series

Read-Modify-Write Cycle

HM5117400A/AL

-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 tRWD 85 — 98 — 110 — ns 14
CAS to WE delay time tcwp 40 — 46  — 50 — ns 14
Column address to WE delay time tAwD 55 — 63 — 70 — ns 14
OE hold time from WE toEH 15 — 8 — 20 — ns
Refresh Cycle

HM5117400A/AL

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  tcsr 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tcHR 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) twrP 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle) tWRH 10 — 10 — 10 — ns
RAS precharge to CAS hold time trRpC 0 — 0 — 0 — ns
Fast Page Mode Cycle

HM5117400A/AL

-6 -7 -8
Parameter Symbol Min  Max Min Max Min Max Unit Notes
Fast page mode cycle time tpc 40 — 45 — 50 — ns
Fast page mode RAS pulse width tRASP — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge tcpa — 35  — 40 — 45  ns 9,17,

20

RAS hold time from CAS precharge  tcprH 35 — 40 — 45 — ns



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

HM5117400A/AL Series

Fast Page M ode Read-M odify-Write Cycle

HM5117400A/AL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write tPRWC 85 — 96 — 105 — ns
cycle time
WE delay time from CAS precharge  tcpw 60 — 68 — 75 — ns 14
Test Mode Cycle*20
HM5117400A/AL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Test mode WE setup time twTs 0 — 0 — 0 — ns
Test mode WE hold time twTH 10 — 10 — 10 — ns
Counter Test Cycle
HM5117400A/AL
-6 -7 -8
Parameter Symbol Min  Max Min Max Min Max Unit Notes
CAS precharge time in counter test  tcpr 20 — 30 — 30 — ns
cycle
Refresh
Parameter Symbol Max Unit Note
Refresh period tREF 32 ms 2048 cycles
Refresh period (L-version) tREF 128 ms 2048 cycles

10
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HM5117400A/AL Series

Notes: 1.
2.

10.
11.
12.
13.

14.

15.

16.
17.
18.

19.

20.

AC measurements assume tt =5 ns.

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.

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

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

Either togp or tcpp must be satisfied.

Either tpzp or tpzc must be satisfied.

V4 (min) and V) (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V4 (min) and V,_ (max).

Assumes that trep < trep (Max) and trap < trap (Max). If trep Or trap iS greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

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

Assumes that trcp = trep (Mmax) and tgrap < trap (Max).

Assumes that trcp < trep (Max) and trap = trap (Max).

Either trcH Or trry Must be satisfied for a read cycles.

torr (Mmax) and togz (Max) define the time at which the outputs achieve the open circuit condition
and are not referenced to output voltage levels.

twes, trwps tcwp, tawp and tcpw are not restrictive operationg parameters. They are included in
the data sheet as electrical characteristics only; if tywcs = 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 2 trwp (MiN), tewp 2 tewp (MiN), and tawp 2 tawp (MiN), or tewp 2 tewp (MIN), tawp =
tawp (min) and tcpw = 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.

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 page mode cycles.

Access time is determined by the longer of taa or tcac or tepa.

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 togH = towe, the 1/O pin will remain open circuit (high
impedance); if togn < tcwy, invalid data will be out at each I/O.

The 16M DRAM offers a 16-bits 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 WE-and-CAS-before-
RAS (WCBR) cycle. In 16-bits parallel test mode, data is written into 4 bits in parallel at each 1/0O
(I/01 to 1/04) and read out from each 1/O.

If 4 bits of each I/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.

In a test mode read cycle, the value of trac, taa, tcac 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.

11


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

HM5117400A/AL Series

Timing Waveforms'21

Read Cycle
- trc _
- tRAS > - tRP=
RAS N /
\ 7 \
-« tcsH »| L« [CRP .
» tReD L, tRSH .
e tcas
\ /
CAS N /
N 7
<« (RAD I, tRAL .
< tcal
tASR tasc | tcaH
—> |TRAH >
el
/
Address Row Column
N
< RRH,
tRCS|« > « 'RCH >
_ / \
WE
tDzg tcop
- C
. High-Z
o XX g XXX
« D20 | | toEa toED
OE Z’
N /
o |<lOEZ
Llcac o | (lOHO
tAA
<« > toFF
<« [RAC . -
tcLz toH
| -4 L
N
Dout Dout V

Notes: 21. @ H or L (H: Vi (min) £ V|N £ Vi (max), L: V) (min) < V|y £ V)L (max))

% Invalid Dout
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HM5117400A/AL Series

Early Write Cycle

- tRC -
< tRAS o l<IRP
RAS \ \
N /|
- tcsH . tcrp .
» tRCD - 'RSH >
. - tCAS
\ /
CAS N /
7
tasr| [fRAH tasc| | tcaH
- | [ a—
Address Row Column
twes twcH

000N
N

tps

tDH

Din

Din

High-Z**

Dout

* OE : Horl
= twes = twes (min)
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HM5117400A/AL Series

Delayed Write Cycle *18

. tRAS .| l< IRP
o \
RAS \ \
\ /
» tcsH o |« | tCRP
trRcD tRSH -
tr ] . » tcas -
7[
CAS
\ 77
tASR| [RAH tascl | tcaH
Address Row Column ><><
towy
LRWL
trRCS twp
- 4
WE /
N /
tpzc tps tpH
- -
tpzo toEH
| i -~
toED
o T 7 A\
OE /
o LoEZ
tciz
High-Z*
Dout

* LOEH =tcwL
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HM5117400A/AL Series

Read-Modify-Write Cycle *18

»| < RP
-\
RAS \ / \
N 7
tT‘
tcas »| el CRP
CAS
7,
-
tASR| [RAH
[
Address Row

TRWL

<+
twp

-+

\

=
=

N

S

Din

t
OEH

~

toEz

A

AT

Dout

toHo

High-z*

* 1oEH = tcwL
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HM5117400A/AL Series

RAS-Only Refresh Cycle

trc

RAS N\

. trRAS o e trp o

tt

tcrP |

_ trRPC tcrp

CAS M

7

Dout

S TR AN

High-Z

* OE,WE: HorlL
** Refresh address : AO - A10 (RAO - RA10)

16
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CAS-Before-RAS Refresh Cycle

RAS

CAS

Address

Dout

. tRC ol trc _
< trp o trRAS < trp . trAS trp
tT‘ _
tRPC| tRPC tcrP
. tcp | |lcsr| |lcHR tep, | |lesk tcHR
X'/ \
/ N
twrp| |tWRH twrp| |tWRH

toFF
-

High-Z

* OE : HorlL
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Hidden Refresh Cycle

tRC trC tRC
tRAS o < IRP,| | RAS| |IRR tRAS trP
—
wo N\ 7N \ \
IT‘ B
<IRSH,| tcHr | | tcrP, |
trReD |
\ /
CAS X /
N\ /
< RAD |, | [TRAL |
tasR lRAH  tAsgl | fcAH |
/ h
Address Row Column ><
\ /l
twrP .
> WRP
t‘RCS > tRRH= - EVBE ‘4—» <tWRH=
I / N\ /I A \
WE \
bze, | < tCDD
High-Z iz i
_ tbzo | | toED
tOEA
7 DO I XX
I\ /
<LICAC | 1(lOEZ
7.V, . o | toHo
< {RAC . lore
tcLz toH
- -
/ \
Dout Dout §—
N\ /l
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HM5117400A/AL Series

Fast Page M ode Read Cycle

RAS

CAS

Address

Din

Dout

tRASP |
tCPRH < RP
\ / \
\ /]
tT‘
‘ tcsH ol < tpc . JRSH,
P trep  Jlcas, | | tep | |tcas | | tcp | | tcas _| [lcrP
NN ON
| N/ N /
« tRAL
< RAD |, teaL |l tcaL | « tcaL .
[asR [RAH tasc [fcaAH tascl fcaAH tasc tcaH
/ / /
Row Column 1 Column 2 Column N
N\ N\ N\
RCS tRCs | |'RRH
_ Ircs | tRCH | | tRCH|_| {RCH |
;; Q Q ;Z ; 7Z \\X/ X\ F z
<'DZg tozg, |, tozg, |,
tcob tcop | | tcop
X High-Z| | 7 High-z | A\ | High-z 7
/ A\ N AL \
tpzo |, toED tDzo, toED tpzo tOED
- <— | - - >
—
/| / /
N7 N N /
trRAC _ \ tcpa| | o tcpal |
taal ] [toH | taa | | | |ltoH | tAaa| | || | toH
toHO
- t - -
{oEA OHO | toea
a4 -
t t tcac t
CAC|¢ » LoFF [CAC . Plels
tcz | tOEZ
Dout 1 —
N/
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HM5117400A/AL Series

Fast Page Mode Early Write Cycle

CAS

Dout

tRASP R trp
/ |
tcsH o tpc . IRSH,
trReb | tcas| | tcp | |lcas | | tcp | | tcas tCrRP
N /SN /N
N/

tascl ftcad tasg ftcad
- (-
Column 2 Column N

twes| ftwen twes | twer twes | [tweH

/ JXKKK

High-z**

* OE :

HorlL

= twes = twes (min)
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HM5117400A/AL Series

Fast Page M ode Delayed Write Cycle*18

P tRASP -
WL IRP
N\
RAS N\ \
N /
tr || tcp tep e tCRE
tcsH Ll tpc o P tRSH
trReD | tcas _ . tcas _ P tcas
\ /N /|
CAS \ /N \ /
N 7 N / N\ /
<IASC oL tAasc ol ltAsC
tcaH tcaH tcaH
Column 1 Column 2 Column N
tcwL tocwL towL
- e~
tRWL |
tres, | trcs trCS
/4 \ \ N
e \ \ RO
twe || | twp| | | twp B
T T il -
.| | |tbzc tbs| . | tbzc tpg | .| | tozc tbs
T - ‘tDH T “top tpH
» Ll » [ > ]
/Din oiny/ Din
on )OOk @}@ i
tpzo tpzo tpzo
L L —- L R
toED toED toED
iy
LOEH <> LOEH > tOEHI<»]
4 /4 /4
o= OO NN NN N
tciz, | tcLz,| 1 tcLz,| |,
t
ol LoEZ ol 1 JlOEZ ol 1 lOEZ
High-Z*
Dout
Invalid Dout Invalid Dout Invalid Dout

* tOEH = tewL
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HM5117400A/AL Series

Fast Page M ode Read-M odify-Write Cycle *18

- tRASP -
| ILtrP
_ \
RAS X
N\ /|
| o tPRWC |
tcp tcp | | J«tRSH tcrRp
<« RCD |, tcas - tcas - [CAS
\ /N /N /]
CAS \ /N /N /
N Y/ N Y/ N\ /
tRAD _
tasr, |l tascll, ol ltASC oLl tAsC
tRAH tcaH tcaH tcaH
Address ow Column 1 Column 2 Column N
tRwD tewy tecpw  tewy | tcrw  tewy
tawp tawp tAWD | |,
<toewp | [tres) J| | towp | [tres, || [ tewD tRWL
we N N NAXXX
WE
N7
trcs, | twp W twp L4 twe| | |
>l < U N
| |l tozc tbs, tozc DS || Jtozc DS |
toH _['oH. _|toH
. N\ ZISl N Gin N i
Din / 1 / 2 / N
— toEp = toED N toED
tpzo| | || —* tpzo || || —> tbzo | | |
LOEH e LOEH <] tOEH
o / NR / NR / Y
OF / / \
‘ «lOHO > | L« lOHO ‘ > | L« lOHO
tO‘EA L» tQEA <> tQEA >
tCACe» tCACe—» tcAGw—»
taAAle—» tan|- tanl el
“~—frac > tCPAF topal« >
»lla - [
teiz toEz teLz | 1oEz tecrz ||| toEZ
BN an £ High-Z*
Dout 4 4 4
\W/ N W/
Dout 1 Dout 2 Dout N

* toEH = tewL
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HM5117400A/AL Series

Test Mode Cycle*19

* k%

_Set Cycle* | Test Mode Cycle _Reset Cycie‘ Normal Mode

_/ A
ANV RVIAVAAVAVERAVE
=1\ VARN

* CBR or RAS-only refresh
* Address, Din, OE: H or L

RAS

Test Mode Set Cycle

- tRC >
- tRP L. &» i tRP -
/ \ / \
RAS \ \
\
RPC tcsr _teHrR trRPC_ tcrp
Tl e
/ \ ST / L W/
CAS /
/
« CP | |l twis o | twiHy | tcp -

{OFF

High-Z
Dout g

23
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HM5117400A/AL Series

Test Mode Reset Cycle

CAS-Before-RAS Refresh Cycle

RAS
7 Tl e v \E 7
CAS Z
/
«1CP o twrp| | twrH tcp
- <—>‘ >
Ve K NN
» torr
Dout High-Z
RAS-Only Refresh Cycle
- tRC -
tRAS B trp o
o 3 / \
RAS \ \
Sl
» tcrP o tRPC tCRP
4 A /A
CAS
tAsR | | tRAH
. LOFF
High-Z
Dout g

*

Refresh Address AO - A10 (RAO - RA10)

24
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HM5117400A/AL Series

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

P tRC .
kR L trRAS P trRp
RAS & Z \
N /|
] o
D tcsH _
trpc) | tcSR| [ > | tcrP _
< |{CHR tepT tRsSH
- tcp . - | - toas >
4 N \ ™ >/
CAS X Z
\ /|
- tRAL -
- teal -
tasc| |tcaH
-
/
Address Column
N\
Iwrp| tWRH tRCS| | LRRH |
JRCH
/ N \/ ¥ \
WE \
- 1bzC L 1CoD
- > - >
High-Z
<« |1DZO || JoED, |
N /
loEa | _toHo
< ICAC - JItoH
tAn - -«_»|LOEZ
LOFF, <« 'RAC - - »|LOFF
/ \
Dout Dout Ef
tcLz N /l
(>

25
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HM5117400A/AL Series

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

RAS

Din

CAS /

tRC -
« RP | | trAS . trp
\
tt | N /| \\
> tcsH -
IRPg |Lcsr| | teHR tcpT P tRSH | tcrp
< tcp - tcas
\
N / \
tasc| | tcaH
[ |

e TN

e JARANIAN

twrp| |tWRH twes || tweH
A / KUK
\ N /l
tps tpH tpzc
|- -~

o2 SOOI

LOFF

High-Z
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HM5117400B/BL Series

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

HITACHI

The Hitachi HM5117400B/BL is a CMOS dynamic
RAM organized 4,194,304-word x 4-bit. It
employs the most advanced CMOS technology for
high performance and low power. The
HM5117400B/BL offers Fast Page Mode as a high
speed access mode.

Feature

* Single5V (£10%)
* High speed

— Accesstime

60 ng/ 70 ng/ 80 ns (max)

» Low power dissipation

— Active mode

605 mW/550 mW/495 mwW (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 (L-version)

e 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

Preliminary : This document contains information on a new
product. Specifications and information contained herein
are subject to change without notice.

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

o
Hitack? 2

semiconductor -

Ordering Information

Type No.

Preliminary

Rev. 0.0
Mar. 23, 1995

Access time Package

HM5117400BS-6
HM5117400BS-7
HM5117400BS-8

60 ns
70 ns
80 ns

300-mil 26-pin
plastic SOJ
(CP-26/24DB)

HM5117400BLS-6
HM5117400BLS-7
HM5117400BLS-8

60 ns
70 ns
80 ns

HM5117400BTS-6
HM5117400BTS-7
HM5117400BTS-8

60 ns
70 ns
80 ns

300-mil 26-pin
plastic TSOP Il
(TTP-26/24DA)

HM5117400BLTS-6
HM5117400BLTS-7
HM5117400BLTS-8

60 ns
70 ns
80 ns

ADE-203-369(Z) |
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HM5117400B/BL Series

Pin Arrangement

HM5117400BS/BLS Series

al
m
o g b~ W N P

U
26/ | Vss
25| | vo4
24| | o3

23 CAS
22 OE

21| | Ao

19| ] A8
18| | A7

AL[ |20 17| ] A6
A2 1 16/ | As
A3 12 15 | A4
VCC[ 13 14 j VSS

HM5117400BTS/BLTS Series

veel 11O 26 [ Jvee
vo1| | 2 25 | |04
24 | |wo3
23 | | cas
22| |oE
21| | A9

5
m

(o) BENG ) I - N OV
|

AL[ |10 17| | A6
VI EE 16| |As
A3 |12 15| | A4
vl |13 14| | v

(Top view) (Top view)
Pin Description
Pin name Function
A0 to A10 Address input
A0 to A10 Refresh address input
I/00 to /104 Data input/data output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Vee Power supply (+5 V)
Vss Ground
NC No connection
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HM5117400B/BL Series

Block Diagram

\ AS \ \ E

110 110

Buffer 3 Buffer 2

o Yy o
Sense_amp. & /O _bus Sense_amp. & 1/0_bus
256k memory cell array 256k memory cell array
Sense_amp. & /O _bus Sense_amp. & /0 bus
256k memory cell array 256k memory cell array
Sense_amp. & /O _bus Sense_amp. & /0 bus
256k memory cell array 256k memory cell array
Sense amp. & /O bus = = Sense amp. & 1/0O bus
256k memory cell array o IS] 256k memory cell array
Sense_amp. & /0 _bus 2 2 Sense_amp. & /0 _bus
256k memory cell array o) o) 256k memory cell array
Sense_amp. & /O _bus n (%) Sense_amp. & /O bus
256k memory cell array 5] > 256k memory cell array
Sense _amp. & /O bus > > Sense_amp. & /O bus
256k memory cell array % S 256k memory cell array
Sense_amp. & /O _bus Sense_amp. & 1/0_bus
256k memory cell array °E °3 256k memory cell array
Sense_amp. & /0O _bus [0} -t - [0} Sense amp. & 170 bus
256k memory cell array g g 256k memory cell array
Sense_amp. & /O _bus o o Sense_amp. & /0 bus
256k memory cell array (] (] 256k memory cell array
Sense_amp. & /O _bus © ° Sense_amp. & /0 bus
256k memory cell array 2 2 256k memory cell array
Sense_amp. & /O _bus Dcé = = DO: Sense_amp. & 1/0_bus
256k memory cell array S S 256k memory cell array
Sense_amp. & /O bus o o Sense_amp. & /0 bus
256k memory cell array Q Q 256k memory cell array
Sense_amp. & 110 _bus % % Sense_amp. & 170 _bus
256k memory cell array 256k memory cell array
Sense_amp. & /O _bus Sense amp. & 1/0 bus
256k memory cell array 256k memory cell array
Sense amp. & /0 bus Sense amp. & 170 bus
256k memory cell array = 256k memory cell array
Sense_amp. & /O _bus T 3 — 0 Sense amp. & /0O bus

2
Column decoder & driver - 8 —} Column decoder & driver

I AN S . A
Sense_amp. & /0 bus [} Sense amp. & 1/0 bus
256k memory cell array g 256k memory cell array
Sense_amp. & /O _bus = Sense_amp. & /0 bus
256k memory cell array & 256k memory cell array

Sense_amp. & /O _bus Sense_amp. & 1/0 _bus
256k memory cell array 256k memory cell array

Sense amp. & /0 bus - - Sense amp. & /O bus
256k memory cell array =] =] 256k memory cell array
Sense_amp. & /0 _bus 2 2 Sense_amp. & /0 _bus
256k memory cell array o) o) 256k memory cell array
Sense_amp. & /O _bus (%) (%) Sense_amp. & /0 bus
256k memory cell array = ) 256k memory cell array
Sense_amp. & /O bus g > Sense_amp. & /O bus
256k memory cell array = 5 256k memory cell array
Sense_amp. & /O _bus © Sense_amp. & 1/0_bus
256k memory cell array 3 °E 256k memory cell array
Sense_amp. & /O _bus 5 - » ) Sense_amp. & /0 bus
256k memory cell array ko] O 256k memory cell array
Sense_amp. & /O _bus 8 8 Sense_amp. & /0 bus
256k memory cell array 0] 3} 256k _memory cell array
Sense_amp. & /O _bus ° N Sense_amp. & 1/0 _bus
256k memory cell array = 2 256k memory cell array
Sense_amp. & /0 _bus ] = &8 Sense_amp. & /0 _bus
256k memory cell array @ oS oS 256k memory cell array
Sense_amp. & /O _bus o o Sense_amp. & /0 _bus
256k memory cell array Q Q 256k memory cell array
Sense_amp. & /0 bus $ $ Sense_amp. & 1/0 bus
256k memory cell array 256k memory cell array
Sense_amp. & /O _bus Sense_amp. & 1/0_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. & /O _bus L | L | Sense_amp. & /0 bus
110 /0
Buffer 1 Buffer 0

‘ Address A0 to A10
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HM5117400B/BL Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vgg Vr -1.0to +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
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta=0to +70°C)

Parameter Symbol Min Max Unit Note
Supply voltage Vee 45 5.5 \% 1
Input high voltage U 2.4 6.5 \% 1
Input low voltage VL -1.0 0.8 \Y 1

Note : 1. All voltage referred to Vgg
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HM5117400B/BL Series

DC Characteristics (Ta= 010 +70°C, V¢

=5V +£10%, Vgg=0V)

HM5117400B/BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test condition Notes
Operating current lcc1 — 110 — 100 — 90 mA trc=min 1,2
Standby current lcc2 — 2 — 2 — 2 mA TTL interface
RAS, CAS = V|H
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS > V¢ -0.2V
Dout = High-Z
Standby current — 150 — 150 — 150 pA CMOS interface
(L-version) RAS, CAS >V -0.2V
Dout = High-Z
RAS-only refresh current Iccs — 110 — 100 — 90 mA tgc=min 2
Standby current lces — 5 — 5 — 5 mA RAS =V 1
CAS = VIL
Dont = enable
CAS-before-RAS Icce — 110 — 100 — 90 mA trc=min
refresh current
Fast page mode current  lccy — 80 — 70 — 65 mA  tpc =min 1.3
Battery back up lccro — 30 — 350 — 350 pA CMOS interface
current Dout = High-Z
CBR refresh: tgc = 62.5 ps
tRAS <0.3ps
Input leakage current I -10 10 -10 10 -10 10 MA O0V<Vins7V
Output leakage ILo -10 10 -10 10 -10 10 MA OV<Vout<7V
current Dout = disable
Output high voltage VoH 24 Vec 24 Ve 24 Vee Vo Highlout=-5mA
Output low voltage VoL 0 0.4 0 0.4 0 04 V Low lout = 4.2 mA

Notes : 1. I depends on output load condition when the device is selected. |cc 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.
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HM5117400B/BL Series

Capacitance (Ta= 25°C, Ve =5V + 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Cnin — 5 pF 1
Input capacitance (Clocks) Cio — 7 pF 1
Output capacitance (Data-in, Data-out) Cio — 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= 010 +70°C, Vo =5V £10%, Vgg=0V) "1, 72,718,719
Test Conditions

Input rise and fall times: 5ns

Input timing reference levels: 0.8V, 2.4V

Output load : 2 TTL gate + C (100 pF)
(Including scope and jig)
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HM5117400B/BL Series

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

HM5117400B/BL

-6 -7 -8
Parameter Symbol  Min Max Min  Max Min Max Unit Notes
Random read or write cycle time  trc 110 — 130 — 150 — ns
RAS precharge time trp 40 — 50 — 60 — ns
CAS precharge time tep 10 — 10 — 10 — ns
RAS pulse width trAS 60 10000 70 10000 80 10000 ns
CAS pulse width tcas 15 10000 18 10000 20 10000 ns
Row address setup time tASR 0 — 0 — 0 — ns
Row address hold time tRAH 0 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tcAH 0 — 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
RAS hold time tRsH 15— 18 — 20 — ns
CAS hold time tesh 60 — 70 — 80 — ns
CAS to RAS precharge time  tcrp 5 — 5 — 5 — ns
OE to Din delay time toep 15 — 18 — 20 — ns 5
OE delay time from Din tpzo 0 — 0 — 0o — ns 6
CAS delay time from Din tpzc 0 — 0 — 0o — ns 6
Transition time (rise and fall) tr 3 50 3 50 3 50 ns 7
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HM5117400B/BL Series

Read Cycle
HM5117400B/BL
-6 -7 -8
Parameter Symbol  Min Max Min Max Min Max Unit Notes
Access time from RAS tRAC — 60 — 70 — 80 ns 8,920
Access time from CAS tcac — 15 — 18 — 20 ns 910,17, 20
Access time from address tan — 30 — 35 — 40 ns 911,17, 20
Access time from OE toea — 15 — 18 — 20 ns 9,20
Read command setup time trRcs 0 — 0 — 0 — ns
Read command hold time to CAS  trcH 0o — 0 — 0 — ns 12
Read command hold time to RAS  trrH 0 — 0 — 0 — ns 12
Column address to RAS lead time  tga 30 — 35 — 40 — ns
Column address to CAS lead time  tca 30 — 35 — 40 — ns
CAS to output in low-Z teLz 0 — 0 — 0 — ns
Output data hold time toH 3 — 3 — 3 — ns
Output data hold time from OE toHo 3 — 3 — 3 — ns
Output buffer turn-off time torr — 15 — 15 — 15 ns 13
Output buffer turn-off to OE togz — 15 — 15 — 15 ns 13
CAS to Din delay time tcpp 15 — 18 — 20 — ns 5
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HM5117400B/BL Series

Write Cycle

HM5117400B/BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Notes
Write command setup time twes 0 — 0 — 0 — ns 14
Write command hold time tweH 10 — 15 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time tRwL 15 — 18 — 20 — ns
Write command to CAS lead time towL 15 — 18 — 20 — ns
Data-in setup time tps 0 — 0 — 0 — ns 15
Data-in hold time tDH 10 — 15 — 15 — ns 15
Read-Modify-Write Cycle

HM5117400B/BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Notes
Read-modify-write cycle time tRwe 155 — 181 — 206 — ns
RAS to WE delay time tRwWD 85 — 98 — 110 — ns 14
CAS to WE delay time tewp 40 — 46 — 50 — ns 14
Column address to WE delay time  tawp 55 — 63 — 70 — ns 14
OE hold time from WE toeH 15 — 18 — 20 — ns
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HM5117400B/BL Series

Refresh Cycle

HM5117400B/BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Notes
CAS setup time (CBR refresh cycle) tcsr 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle)  tchr 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle)  tyrp 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tyrH 10 — 10 — 10 — ns
RAS precharge to CAS hold time  trpc 0 — 0o — 0 — ns
Fast Page Mode Cycle

HM5117400B/BL

-6 -7 -8
Parameter Symbol  Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tpc 40 — 45 — 50 — ns
Fast page mode RAS pulse width tRASP — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge tcpa — 35 — 40 — 45 ns 9,17, 20
RAS hold time from CAS precharge tcpry 35 — 40 — 45 — ns
Fast Page M ode Read-M odify-Write Cycle

HM5117400B/BL

-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Note
Fast page mode read-modify-write  tprwic 85 — % — 105 — ns
cycle time
WE delay time from CAS precharge  tcpw 60 — 68 — 75 — ns 14

10


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

HM5117400B/BL Series

Test Mode Cycle *20

HM5117400B/BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit  Note
Test mode WE setup time twTs 0 — 0 — 0 — ns
Test mode WE hold time twTH 10 — 10 — 10 — ns
Refresh
Parameter Symbol Max Unit Note
Refresh period tREE 32 ms 2048 cycles
Refresh period (L-version) tgrgg 128 ms 2048 cycles

11
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HM5117400B/BL Series

Notes:

1.

o u

10.
11.
12.
13.

14.

15.

16.
17.
18.

19.

20.

AC measurements assume tt =5 ns.

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.

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

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

Either togp or tcpp Must be satisfied.

Either thzg or tpzc must be satisfied.

V|4 (min) and V| (max) are reference levels for measuring timing of input signals. Also,
transition times are measured between V4 (min) and V,_ (max).

Assumes that tgcp < trep (Max) and tgrap < trap (Max). If tgep Or trap iS greater than the
maximum recommended value shown in this table, tgac exceeds the value shown.

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

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

Assumes that tgrcp < trep (Max) and tgrap > trap(Max).

Either trcy Or trry Must be satisfied for a read cycles.

topr (max) and togz (max) define the time at which the outputs achieve the open circuit
condition and are not referred to output voltage levels.

twes: trRwp: tocwb: tawp and tcpyy are not restrictive operationg parameters. They are
included in the data sheet as electrical characteristics only; if tycs > tywcsg (min), the cycle is an
early write cycle and the data out pin will remain open circuit (high impedance) throughout the
entire cycle; if trywp = trwp (MiN), tcwp = tewp (Min), and tawp = tawp (Min), or towp = towp
(min), tawp = tawp (Min) and tcpy = 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.

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.

trasp defines RAS pulse width in fast page mode cycles.

Access time is determined by the longer of taa Or tcac O topa.

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 togy > toy, the /O pin will remain open circuit (high
impedance); if togy < tcyy, invalid data will be out at each 1/O.

The 16M DRAM offers a 16-bits 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 WE-and-CAS-before-
RAS (WCBR) cycle. In 16-bits parallel test mode, data is written into 4 bits in parallel at each
1/0O (/01 to 1/04) and read out from each I/O.

If 4 bits of each I/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.

In a test mode read cycle, the value of trac, taa, tcac and tepp 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.

12
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HM5117400B/BL Series

Timing Wavefor ms*21

Read Cycle
- trRC -
< trRAS L tRp o
_ \ T\
RAS N\ /
\ 7 \
- tcsH .l fCRP .
- tReb 1, tRSH .
ol . tcas ]
\ /
CAS N /
N 7
< 'RAD I tRAL .
-« tcal
tASR tasc | tcaH
tRAH >
ol
/4
Address Row Column
N\
<RRH_
tRCS|« . - tRCH
__ / \
WE
tDzQ tcob
[t > -
Din 3( High-Z 71
4 \
/] N
_ |tpzo| | | toEA] < 'OED
. DO
N /
bl | OEZ
<Jeac o | toHo
t
< > torFF
tRAC . -
tcrz toH
N
Dout Dout y
N 7
Note: 21

@ Hor L (H: V| (min) < V|y < V| (max), L: V| (min) < V|y <V, (max))

Invalid Dout

13
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HM5117400B/BL Series

Early Write Cycle
- trc .
- tRAS | 1 tRP
R \
RAS \ \
\ /
» tesH .| < tcrpP .
trRep . tRsH _
tT= - - tcas »
\ /
CAS \ /
| |
tasr| [tRAH tasc| | tcaH
(- [~
Address Row Column
twes| | tweH
we (000000 /XXX
N /l
tps tpH
-
Din Din
High-z**
Dout

* OE : HorlL
w twcs = twes (min)

14
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HM5117400B/BL Series

Delayed Write Cycle *18

-« trRC .
P tRAS | < IRP
-\
RAS \ \
\ /
- tcsH 1< tcrp
» tReD I, tRSH .
tr . P tcas _
\ /
CAS N\ /
tASR| [RAH t,ﬁg tcaH
Address Row Column ><>< ><><><
towy
TRWL
trRCs twp
- - >
we OO0/ / JOUQOK
N /l
tpzc tps tpH
- -
Din %}M Din
tpz toEH
- — - -
toED
o 7 N
OE /
. toEZ
tcrz
High-z*

Dout

* LOEH = tcwL

15
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HM5117400B/BL Series

Read-M odify-Write Cycle *18

< tRwe o
< tras | < RP
RAS \ / \
/
tT
trcD e tcas »| e [CRP _
\
CAS \
. X 7T
« LRAD,
tASR| [tRAH tasc| | tcAH
aA
Address Row Column
N
t t
tRCS| |l cwb BolC
tAwD | [tRwL
_ tRwD || twe
/4 \
N\ /
tpzc tpH
-t | -
Din / Din
t
Jtozo| <OEH,
toe
o / U
OE /
r-
tcac
n t
- tAA OEZ
< tRAC > < tOHO
High-z*
Dout Dout E 9
tcLz —
* toEH = tcwL
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HM5117400B/BL Series

RAS-Only Refresh Cycle

-t tRC L.
trRAS 4 trRp .
\ / \
RAS \ \
N\
IT‘ B
. tcrpP _ trRPC LCRP
/ \ /
CAS
LASR tRAH
o e B o
torFF
High-Z
vou 222 9
7

* OE,WE: HorlL
* Refresh address : AO - A10 (RAO - RA10)

17
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HM5117400B/BL Series

CAS-Before-RAS Refresh Cycle

< tRp | trRAS < WP | trRAS trp
RAS / \ N \
tt
t t tcrp
tRPC| JIrPg
. tcp | |lcsr| |lcHR tep, | |tcskr tCHR
o / \
CAS \
/ N
twrp| |tWRH twrp| |tWRH

% High-Z
]

Dout

* OE : HorlL

18
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HM5117400B/BL Series

Hidden Refresh Cycle

< trC ole [RC e trC .
tRAS o < tRP,| | RAS| |IRP tRAS trRp
o \ / \
RAS \ /N \ \
N\ /l
tt
tRSH tCHR tCrRP
tRcD
L \ /
CAS \ /|
N\ /|
_ tRAD | tRAL
tasr [fRAH  tAsc| | tcaH
|- i -
/ A
Address Row Column ><
N\ /
twrp
> twrp
t t
tRcs | RRH| | WRH ‘4_, JWRH,
o / I\ /I 3 \
WE \
Jbze, . lcoD
High-Z i; i
 tbzo| toED
tOEA
XK /
<ICAC oL 1 lOEZ
BV _ | |.toHo
. RAC q loFE ]|
tcLz toH, |
o ——| -l -
/ \
Dout I Dout 7}—
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HM5117400B/BL Series

Fast Page Mode Read Cycle

RAS

CAS

Address

Din

Dout

tRASP |
tcPRH < RP
N / \
tT‘ B
‘ tcsH ol < tpc . IRsH,
tReD ,Jicas,| | tcp | [tcas,| | tcp | \tcas | | | [CRP
NN SN /
N/ |\ N\ 7
. tRAL
<« 'RAD | tcaL | le tear < tcaL .
[AsR [RAH tAasc [cAH tasg fcAH tascl [tcAH
/ / /
Row Column 1 Column 2 Column N
N
tRCS trRCs | |'RRH
_ [Rrcs | tRCH | | tRCH| | | tRCH
:QQ ;; Zzi 71 N\ L\ /Y X? ;;
_tpzg tpze, | tbzc
tcop| tcop tcbb
N High-Z| | 7 High-Z| | #£\/x High-Z 7
4 N N AY N
tpzo || toED tpzo|, toED tpz toED
- | <— > - -
S
/ / /
N N N /
. trAC _ \ tcpa| | \ tcpal |
> || » || >
Ctaal| | ] [[toH | taa tod | taa| | | _toH
toHOo
et >t >
toE OHO | toea T [OHO | toea
teacl toFF topr t
CAC CAC
CAC|¢ .| OFF [CAC || |loFF [CAC JlorrF
tcLz | | tOEZ
Dout 1 §_
N/
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HM5117400B/BL Series

Fast Page Mode Early Write Cycle

B tRASP trp
- \
RAS \ \
N\ /
t
tcsH tpc IRSH
trcD tcas| | tcp | tcas | | tcp || tcas tcrp
\ / \ / \
CAS N/ \ \
N/
tasc ftcaH tasg fcad
(-
Column 2 Column N W
twes| twen twes | twer twes | [tweH

High-Z**

Dout

* OE : HorlL
** twes = twes (min)
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HM5117400B/BL Series

Fast Page M ode Delayed Write Cycle *18

P tRASP -
WL IRP
- \
RAS N\ X
N /
tr | | tcp. _ tcp e tCRE
- tcsH Ll tpc . P tRSH
trReD | tcas _ _ tcas _ P tcas
\ /N /|
CAS N / /
N\ / XK 7 XK 7
JtASC Ll tasc »lo'ASC
tcAH tcAH tcAH
C:Em Column 2 Column N
tcwL towl towL
[ -
TRWL
trcs, | trcs trcs
4 \ N \
e \ \ \/
N
twe || | twp| | | twp B
Ll .- Ll -
_|tbzc tbs . | |tbzc tbg .| |_fbzc tbs
=tD‘i >tD‘H =tD‘|i
. ) /Din /Din /Din
(- N
tpzo tpzo tpzo
> > —> > >
toED tOED toED
g
tOEH|<»! LOEH /> tOEHH«»
o 14 7 7
o IV/RVAVERRVAY RV
[ |

tciz, | tcz, | | tciz, | |
o1 LOEZ ol JoEZ ol 1 lOEZ
High-z*
Dout

Invalid Dout Invalid Dout Invalid Dout

* ToEH = tcwL
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HM5117400B/BL Series

Fast Page M ode Read-M odify-Write Cycle *18

« tRASP .
| ILtRP
\
RAS
X 7 X
tT | o tPRWC |
tcp | tch | | |« 'RSH tcrp
<« RCD |, tcas - e CAS <« [CAS
- \ /N /N /]
CAS \ /N /N /
N / N / N\ /
tRAD
tAsR, |1 tAasc.ll, ol tASC ol tASC
t t t t
RAH CAH CAH CAH
Address Row Column 1 Column 2 Column N
trwp  towl tcrw tewd tcpw tewl
- > - > > - >
tawp tAwDp tAWD | |l o
<towp | [tresl |l | tewp | trRes) | | tewp tRWL
N \ \
WE >V X X XK_Z/><
trRes, || twp e twp e twel | |,
| |l tozctos ||, oz DS || tozc DS |
_I'oH toH _|\DH
. N 6| N gin N ZISl
D
in / ‘_1 / (_2 / N
1 toED toED toED,
DzO| | || —™ tpzo || || —* tpzg | | |
LOEH k- LOEH <] tOEH
o / y’\ / NR / Y
o /] / AN
>l fOHO > l¢fOHO > | < tOHO
t t t
OEA |«» OFEA > OFA [«
tcACe» tCACe—» tCcAGw»
tAA > tanl« YV PULE
*~—trac - tCPAﬁ topal« -
olle < e
tcez || loEz terz ||| loEz tcrz [, |loEz
BN £X £ High-Z*
Dout 4 4 4
(W W/ W/
Dout 1 Dout 2 Dout N
* toEH = towL
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HM5117400B/BL Series

Test Mode Cycle *19

* %%

‘Set Cycle*:‘ Test Mode Cycle .| Reset Cycie‘ Normal Mode

w N/ aWa
. AN

* CBR or RAS-only refresh
**  Address, Din, OE:HorlL

Test Mode Set Cycle

-t tRC L
- trp - trRAS - trP -
/ / \
RAS N \
N\
tRPC tcsr tCHR _IrRPC_  Icrp!
-t > . - - -t - -t L
T e
7 \ \ 4
CAS /
£
« CP | |l twTs o | twTHy | tcp -

_toFF

oy
-

High-Z
Dout %X g
7l
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HM5117400B/BL Series

Test Mode Reset Cycle

CAS-Before-RAS Refresh Cycle

RAS

CAS

/

tWRH
-

tcp

WA

N ANN

MUK

Address
- <LOFF
Dout %E High-Z
RAS-Only Refresh Cycle
-t tRC L
trAS _ trRp iy
N / N
RAS \ \
t N\
LI
» tCrP _ 1RPC | tcrp
/A \ /A
CAS
tAsR_| | tRAH
Address Row
- JOFF
% High-Z
Dout /%
* Refresh Address AO - A10 (RAO - RA10)
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HM5117400B/BL Series

Package Dimensions

HM5117400BS/BL S Series (CP-26/24DB) Unit: mm
16.90
17.27 Max
26 14
Aararararirg rararariara m
—
~| o
© +H
N~ —
0
S S S S CD. Y
1 13
0.74
(q\V]
—
© - o
1.265 Max ~ £ +
+l ™ f
(o) N
Vo & S
™ N ) ¥
0.43 + 0.10 H 1.27 6.71+ 0.25
T T |
—[0.10]
HM5117400BT S/BLTS Series (TTP-26/24DA) Unit: mm
17.14
17.54 Max
26 14
paonnna paonnna
N
O
N~
O
gonou IR
1 13
0.40 £ 0.10,| /% 0.21{M)
115 Max 9.22+0.2
' 5 T — le——_ 0 -5
0w x
g loom IEE .
o ol 8% p
3 S oo =
- — /\
© ; i
0.50+0.10_| |
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