HM514170C Series
HM51S4170C Series

262,144-word x 16-bit Dynamic Random Access Memory

HITACHI

Rev. 1.0
Jul. 21, 1995

Description

The Hitachi HM51(S)4170C are CMOS dynamic RAM organized as 262,144-word x 16-bit. HM51(S)4170C
have realized higher density, higher performance and various functions by employing 0.8 pm CMOS process
technology and some new CMOS circuit design technologies. The HM51(S)4170C offer fast page mode as a
high speed access mode. Multiplexed address input permits the HM51(8)4170C to be packaged in standard
400-mil 40-pin plastic SOJ and standard 400-mil 44-pin plastic TSOPIL. Internal refresh timer enables
HM51S4170C self refresh operation.

Features

* Single 5V (£10%)
'» High speed
— Access time: 70 ns/80 ns (max)
= Low power dissipation
— Active mode: 660 mW/578 mW (max)
— Standby mode: 11 mW (max)
1.1 mW (max) (L-version)
» Fast page mode capability
* 1024 refresh cycles: 16 ms
128 ms (L-version)
» 2 WE-byte control
¢ 2 vaniations of refresh
— m—only refresh
— CAS-before-RAS refresh
* Battery backup operation (L-version)
* Self refresh operation (HM5184170C)
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HMS14170C, HM51S4170C Series

Ordering Information

Type No. Access Time Package
HM514170CJ-7 70 ns 400-mil 40-pin plastic SOJ (CP-40DA)
HM514170CJ-8 80 ns
HM514170CLJ-7 70 ns
HM514170CLJ-8 80 ns
HM5184170CJ-7 70 ns
HM51S4170CJ-8 80 ns
HM5154170CLJ-7 70 ns
HM51S4170CLJ-8 80 ns
HM514170CTT-7 70ns 400-mil 44-pin plastic TSOPII (TTP-44/40DB)
HM514170CTT-8 80 ns
HM514170CLTT-7 70 ns
HM514170CLTT-8 80 ns
HM5184170CTT-7 70 ns
HM5154170CTT-8 80 ns
HM51S4170CLTT-7 70 ns
HM5134170CLTT-8 80 ns
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HMS514170C, HM51S4170C Series

Pin Arrangement

HM514170CJ/CLJ Series

HM5154170CJ/CLJ Series
Vee 1 N~ 403 Ve
roo 2 391 Vo155
vo1 O3 381 1¥O14
1102 []4 37 Y013
V03 []5 361 /O12
Vee 06 3501 Vss
1104 C7 347 1/O11
Ivos 8 33[] o010
Ivo6 (]9 321 109
¥o7 C]10 311 108
NC 11 301 NC
LWEL}12 291 NC_
UWE]13 281 CAS
RAs 14 27 OE
A9 [J1s 26 ] A8
A0 [ 25[] A7
A1 [O17 24[] A6
A2 [18 23[] A5
A3 [J19 22 A4
Vee []20 21[1 Vss
(Top view)

HMS14170CTT/CLTT Series

HM51S4170CTT/CLTT Series
Vee 1O 441 Vss
o0 2 43[11/015
/01 []3 42[11/014
Vo2 4 41[]1/O13
1103 5 4011012
VCC E 6 39 :l VSS
voa 7 38 [1/O11
vos s 371010
1106 ]9 36 1/09
1’07 []10 35{31/08
NC 13 32[NGC
LWE[ {14 31INC
UWEL|15 30[1CAS
RAS []16 29[ 10E
As [i7 28] A8
A0 [18 271 A7
A1 O19 26 1A6
A2 20 25[1A5
A3 [O21 24 1A4
Vec (22 23[1Vss
{Top view)

Pin Description

Pin Name Function

A0 - A9 Address input
— Row address AO - A9
— Column address A0 - A7
— Refresh address A0 - A9

/00 - /015 Data-in/data-out

RAS Row address strobe

CAS Column address strobe

UWE/LWE Read/write enable

OE Output enable

Vee Power (+5 V)

Vee Ground

NC No connection

HITACHI
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HM314170C, HM51S4170C Series

Block Diagram
] @ by [
8| 8| B | 8| 8| =8 | 8| 8| 8| 8| ®
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T | O gl gl e|F 7| O gl &g 2| 7
= c = = c = = = c = = [ =
< g < < :E, < 3 < 1S < <C E <
2l 3|l 22 2| 2 = > | 3 2l =l 3| 2
E| O | 8| 8|98 2 E| O E| 8|9 8
5 o3 o & o3 T i > o3 D © o3 @
= @ = 2 @ = 2 = » = b= @ b=
x> a x > @ X~ s v o X~ x> @ x=
o | 8| 8| o8 S 1o | 8| 8| o 8
Y = Y o = a o = a al = o~
Row @ Row |Row @ Row Row @ Row  [Row @: Row
Decoder| Decoder| Decoder Dacoder Decoder| Decoder| Decader Decoder|
Selector |
1104 1/011
/04 Buﬁer|<- vos| |voz2 | vo1] [ woo | |vors| |1o14] vo13| |1o12] | 011
| 1103 17102 o1 | 1700 11015 || 11014 17013 | [1/O12
1705 Bufter || Buffer Buffer| | Butfer Buffer| | Buffer Buffer| | Buffer 7010 -
Buffer‘] - r Buffer
‘J fe
1106 1109
Buffer Bufter Voo
/07 1/08
Buffer| ~ _'
— Peripheral Circuit
LWE CAS
— "
[as] il 11 LT
| Address A9 AOA1,A2A3 | | Address A4,A5 A6.A7.A8|

Row Row

Decoder,

0

Row
Decoder|Decoder

Row
Decoder|

0

Selector

Row
Decoder|

Row
Decoder

Row
Decoder|

Row
Decoder

256 k Memory Array Mat
/O Bus & Column Decoder
256 k Memory Array Mat

256 k Memory Array Mat
/0 Bus & Column Decoder
256 k Memory Array Mat

Peripheral Circuit

1/0 Bus & Column Decoder <:>

256 k Memory Array Mat
256 k Memory Array Mat

1/0 Bus & Column Decoder <:>

256 k Memory Array Mat
256 k Memory Array Mat
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HMS514170C, HM51S4170C Series

Operation Mode

The HM51(8)4170C series has the following 11 operation modes.

Read cycle

Early write cycle

Delayed write cycle
Read-modify-write cycle
RAS-only refresh cycle
CAS-before-RAS refresh cycle
Self refresh cycle (HM51S4170C)
Fast page mode read cycle

0 ® Nk W=

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

Inputs
RAS CAS UWE LWE Output Operation 7
H H D D Open Standby
H L H H Valid Standby
L L H H Valid Read cycle
L L L2 L? Open Early write cycle
L L L L? Undefined Delayed write cycle
L L HtolL HtoL Valid Read-modify-write cycle
L H D D Open RAS-only refresh cycle
HtolL L D D Open CAS-before-RAS refresh cycle
Self refresh cycle (HM51S4170C)
L HtolL H H Valid Fast page mode read cycle
L HtolL L*? L2 Open Fast page mode early write cycle
L HtolL L L? Undefined Fast page mode delayed write cycle
L HtolL HtoL Hto L Valid Fast page mode read modify-write cycle

Notes: 1. H: High (inactive) L: Low (active) D: HorL
2. tys 2 0ns Early write cycle
twes < O ns Delay write cycle

3. Mode is determined by the OR function of the UWE and LWE. (Mode is set by the earliest of UWE
and LWE active edge and reset by the latest of UWE and TWE inactive edge.) However write
OPERATION and output HIZ control are done independently by each UWE, LWE.

HITACHI
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HMS514170C, HMS51S4170C Series

Absolute Maximum Ratings

Parameter

Symbol Value Unit
Voltage on any pin relative to V¢ V: -1.0t0 +7.0 \
Supply voltage relative to Vg Vee -1.0t0+7.0 \'
Short circuit output current lout 50 mA
Power dissipation Py 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vs 0 0 0 Vv 2
Veo 4.5 5.0 5.5 v 1,2
Input high voltage Vi 2.4 — 6.5 Vv 1
Input fow volitage V. -1.0 — 08 A 1

Notes: 1. All voltage referred to Vg

2. The supply voltage with all V. pins must be on the same level.
The supply voltage with all V¢4 pins must be on the same level.

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

HM514170C, HM51S4170C

-7 -8

Parameter

Symbol

Min Max Min Max

Unit

Test Conditions

Operating current™

ICC1

— 120 — 105

mA

RAS, CAS cycling
the = min

Standby current

|CC2

mA

TTL interface
RAS,CAS =V,
Dout = High-Z

mA

CMOS interface

RAS, CAS, UWE, LWE, OE =
Ve - 02V

Dout = High-Z

Standby current
(L-version)

ICCZ

— 200 — 200

LA

CMOS interface

RAS, CAS, OE, UWE, LWE >
Voo — 0.2V

Dout = High

RAS-only refresh current™

— 120 —

100

mA

tec = min

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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HM514170C, HMS5184170C Series

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

HM514170C, HM51S4170C
-7 -8

Parameter Symbol | Min Max Min Max Unit |Test Conditions

Standby current” lees — 5 — 5 mA |RAS=V,, CAS=V,
Dout = enable

CAS-before-RAS refresh |l — 120 — 100 mA |ty =min

current?

Fast page mode current™ |1, — 130 — 120 mA  |t,c = min

Battery backup current™ lecio — 300 — 300 A Standby: CMOS interface

(Standby with CBR refresh) Dout = High-Z

(L-version) CBR refresh: tg. =125 ps
ths < 1ps, CAS =V,
UWE, LWE, OE = V,,

Self-refresh mode current |l.,, — 1 — 1 mA  |CMOS interface

(HM5184170C) RAS, CAS 0.2V,
Dout = High-Z

Self-refresh mode current |l,, — 200 — 200 pA  |CMOS interface

(HM51S4170CL) RAS, CAS <0.2V,
Dout = High-Z

Input leakage current I, -10 10 -10 10 pA oOV<Ving65V

Output leakage current lo -10 10 -10 10 uA 0OV<Vout<65V
Dout = disable

Output high voltage Vou 2.4 Ve 2.4 Vee A High lout = -5.0 mA

Output low voltage Voo 0 0.4 o] 0.4 \ Low lout = 4.2 mA

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

Address can be changed once or less while RAS = V,..
Address can be changed once or less while CAS = V,,.
Viuz Ve -02V, 0V, £0.2V, Address can be changed once or less while RAS =V,

All the V. pins shall be supplied with the same voltage. And all the V pins shall be supplied with
the same voltage.

aor>eb

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) Ciuo — 10 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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HM514170C, HMS51S4170C Series

AC Characteristics (Ta=0to +70°C, V. =5V £ 10%, V= 0 V)™ 114715217, 718
Test Conditions

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

e Input nise and fall time: 5 ns

e Input timing reference levels: 0.8 V,24V

e Inputlevels: 0V,3V

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

HM514170C, HM5184170C

-7 -8

Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time tac 130 — 150 — ns
RAS precharge time tae 50 — 60 — ns
RAS pulse width tras 70 10000 80 10000 ns
CAS pulse width toas 20 10000 20 10000 ns 22
Row address setup time tacr 0 — 0 — ns
Row address hold time taan 10 — 10 — ns
Column address setup time tasc 0 — 0 — ns
Column address hold time tean 15 — 15 — ns
RAS to CAS delay time treo 20 50 20 60 ns
RAS to column address delay time trao 15 35 15 40 ns 9
RAS hold time thsn 20 — 20 — ns
CAS hold time teen 70 — 80 — ns
CAS to RAS precharge time tome 15 — 15 — ns 23
OE to Din delay time tooo 20 — 20 — ns
OE delay time from Din tpzo 0 — 0 — ns
CAS setup time from Din toze 0 — 0 — ns
Transition time (rise and fall) tr 3 50 3 50 ns 7
Refresh period trer — 16 — 16 ms
Refresh period (L-version) trer — 128 — 128 ms

HIT%CHI
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HM3514170C, HM51S4170C Series

Read Cycle

HM514170C, HM5154170C

-7 -8
Parameter Symbol{ Min Max [Min Max |Unit |[Notes
Access time from RAS toac — 70 — 80 ns (2,3
Access time from CAS toac — 20 — 20 ns [3,4,13
Access time from address taa — 35 = 40 ns 3,5, 13
Access time from OE tonc — 20 — 20 ns |22
Read command setup time tacs 0 — 0 — ns 20
Read command hold time to CAS trcn 0 — 0 — ns 16, 19
Read command hold time to RAS toem 0 — 0 — ns 16
Column address to RAS lead time taa 35 — 40 — ns
Output buffer turn-off time torr 0 15 0 15 ns 6
Output buffer turn-off to OE tores 0 15 0 15 ns
CAS to Din delay time teoo 15 — 15 —_ ns
Write Cycle

HM514170C, HM51S4170C

-7 -8
Parameter Symbol{Min |Max [Min Max | Unit No't'esii
Write command setup time twes 0 — 0 — ns 10,19
Write command hold time twen 15 —_ 15 — ns 20
Write command pulse width twe 10 —_ 10 — ns 21
Write command to RAS lead time tawe 20 — 20 — ns |21
Write command to CAS lead time town 20 — 20 — ns |21
Data-in setup time tos 0 — 0 — ns 11, 21
Data-in hold time ton 15 — 15 — ns 11, 21
CAS to OE delay time teon — 0 — 0 ns 22

HlTAgCHl
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HMS514170C, HM51S4170C Series

Read-Modify-Write Cycle

HM514170C, HM51S4170C

7 | o ]
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 180 — 200 — ns
RAS to WE delay time tawo 95 — 105 — ns 10,19
CAS to WE delay time towo 45 — 45 — ns 10,19
Column address to WE delay time tawo 60 — 65 — ns 10, 19
OE hold time from WE toen 20 — 20 — ns 21
Refresh Cycle
HM514170C, HM51S4170C
-7 -8

Parameter Symbol|Min |Max [Min Max |Unit [Notes
CAS setup time (CBR refresh cycle) teoen 10 — 10 — ns 19
CAS hold time (CBR refresh cycle) tenn 10 — 10 — ns |20
RAS precharge to CAS hold time thpe 10 — 10 — ns 19
CAS precharge time in normal mode toen 10 — 10 — ns
Fast Page Mode Cycle

HM514170C, HM5154170C

-7 -8
Parameter Symbol| Min |Max Min [Max Unit |Notes
Fast page mode cycle time oo 45 — 50 — ns
Fast page mode CAS precharge time tee 10 — 10 — ns
Fast page mode RAS puise width trasc — 100000 | — 100000 | ns 12
Access time from CAS precharge tace — 40 — 45 ns 3,13
RAS hold time from CAS precharge tance 40 — 45 — ns
Fast page mode read-modify-write cycle CAS tepw 65 — 70 — ns 21
precharge to UWE, LWE delay time
Fast page mode read-modify-write cycle time toom 95 — 100 |— ns

HITACHI
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HMS514170C, HMS1S4170C Series

Self refresh Mode

HM5154170C

7 -8
Parameter Symbol|Min |[Max |Min Max [Unit |Notes
RAS pulse width (self refresh) toass 100 |— 100 | — us |23, 24,

25

RAS precharge time (self refresh) tres 130 |— 150 |— ns
CAS hold time (self refresh) tens -50 |— -50 |— ns

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

2. Assumes that tgg, < thep (Max) and ta,g < ta,, (Max). i oy, or 1y, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
Assumes that to, > to, (Max) and tryy <ty (Max).
Assumes that too, < tpep (Max) and tey = thn (Max).

tore (mMax) defines the time at which the output achieves the open circuit condition and is not
referred to output voltage levels.

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

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

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

10. tyes, tawos towo @nd tyy, are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only: if tyes > 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 tayp = tawp (MIN), towp =
tewn (MiN), tawo 2 tawo (MiN) and tepy = tepy (Min), the cycle is a read-modify-write and the data output
will contain data read from the selected cell; if neither of the above sets of conditions is satisfied,
the condition of the data out (at access time) is indeterminate.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading edge
in a delayed write or a read-modify-write cycle.

12. 5,5 defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longer of t,, or t.,; or t,cp.

14. After power up pause for 100 ) ps, then DRAM initialization requires a minimum of eight RAS 1AS only
refresh or eight CAS-before-RAS refresh cycles. If the user will - will implement CAS-before-RAS timing
in their system, then the eight initialization cycles MUST be CAS-before-RAS cycles

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

16. Either t.,, or tge, must be satisfied for a read cycle.

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

18. A word of data can be written only when UWE and LWE go low at the same time. This implies that
early write cycles cannot be combined with delayed write cycles in the same cycles because all

data is latched at the fall of the first WE. In other words, staggering the WE signals in one cycle is
not permitted.

19. tans tarnr twes: trwos town @Nd tyy, are determined by the eatlier falling edge of UWE and LWE.

o0 sw

HITACHI
1

B 4496203 0027284 4T9 W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS514170C, HM51S4170C Series

20. tyc, and t.¢ are determined by the later rising edge of UWE or LWE.

21 tye, tawe towns toens tos, ton @nd tepy should be satisfied by both UWE and LWE.

22. When out put buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes large
Veo/Vgs line noise, which causes to degrade V,, (min)/V, (max) level.

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

24.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles of
distributed CBR refresh with 15.6 us interval should be executed within 16 ms immediately after
exiting from and before entering into the self refresh mode.

25. 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.

26. DOOJ Hoor L (H: V,, (min) <V, <V, (max), L: V,_ (min) <V, <V, (max))

Invalid Dout

HITACHI
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HMS514170C, HM51S4170C Series

Notes concerning 2WE control

Please do not separate the UWE/LWE operation timing intentionally. However skew between UWE/LWE
are allowed under the following conditions.

(1) Each of the UWE/LWE should satisfy the timing specifications individually.

(2) Different operation mode for upper/lower byte is not allowed; such as following.
RAS \ /
CAS \ /
Delayed write
LWE \ /
Early write
UWE

(3) Closely separated upper/lower byte control is not allowed. Unless the condition (tp < t,,;) is satisfied.

=\ a

LWE

UWE

HITACHI
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HMS514170C, HM51S4170C Series

Timing Waveforms "

Read Cycle
tRAS _
e \ / \
RAS X( 7[ \
t
Tl o tRSH - AL
« 'ACD e tcas fcrp
B tcsH _
CAS 5& Zl
N 7
tASR trap tRAL
tRaH tASC .tCAH,
—
/
Address Row Column
N
tRcs N tRCH
e L ) ><><><
ZEE XXX X X XY BRRHJ(XXX
LWE - -
tcac
| taa _ toFF1
High-Z £ Y
Dout —{ Dout E
1RAC ~L__JTOFF2
tpzc toac tcoo
toop
-
tpzo
f————
o X XX AROO00Q00
X

HITACHI
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HMS514170C, HM5184170C Series

Early Write Cycle
» tRC -
- tRAS .
_ \
RAS \( | the N
Tl tRSH
trRco ole 1CAS tcrP
< tcshH
CAS )\
|
Address
twes twer
2= QOO0
LWE N 7
tpg tDH
Din Din
High-Z
Dout g
* OE : Horl
HITACHI
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HMS14170C, HMS1S4170C Series

Delayed Write Cycle
- trC
- tRAS REPRLT
)
RAS N
- 7 \
- tcsH . tcrp |
tr
tRCD tRSH
CAS Jx tcas Zl
N /
tAsn7 tasc | towL
tRAH N « WL
> CAH |
Address Row Column
trcs twp
- -
o O XRXRIRIR
LWE N Z
tDH
tps
Joze top - toeH
tozo | |
High-Z //\%
Dout
tcop Invalid Dout®
- tor=|=2‘
VS N KA
* Do not enable Dout during delayed write cycle.

HITACHI
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HM514170C, HM51S4170C Series

Read-Modify-Write Cycle

tRwe .
tr ol trp
- -
__ !X \
RAS
K 7 \
.| tcrPp
- trco
CAS N&
P tRAD \ 7
tasm tasc |
tRAH tcaH
/
Address Row Column
N
tRCS |qlp M
tcwp _ tRWL
_ tawp .
__ \ | twp _
o OOOOC0F Ll 000K
LWE g k. y,
_ tRWD
tcac tDH
tRAC
> tps
_ tpzc >
High-Z \
on QOO0 =2 —4_or
Dout High-Z J\ Dout
_ toac t - toEH o
T OFF2
'ozg| |, "/ tobp

HITACHI
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HM514170C, HM51S4170C Series

RAS-Only Refresh Cycle

tre
- tRAS N tRP R
N 4 —\
RAS N
N
tr terp
'CRP tRPC
= XX %
tRAH
tASR
e
Address Row
Dout High-Z
* UWE, LWEand OE: HorL
** Refresh address : A0 — A9 (AX0 — AX9)
HITACHI
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HM514170C, HM51S4170C Series

CAS-Before-RAS Refresh Cycle

CAS 7

trRc _ tRc
tRp | | tras™ trp tRAS™" tRP
-\ Y
RAS / N \
tT

tRPC LRPG | lerp

tceN_ | \tcsmr| (tcHR tcPN tcsh tCHR

- > - L -t L

** Do not extend tgag 2 tras (Max).
Untested self refresh mode may be activated and loss of data may be resulted.
(HM514170C)

torF1
High-Z
Dout % 7 '9
Y,
* UWE,LWE : HorL

HITACHI
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HMS14170C, HM51S4170C Series

Fast Page Mode Read Cycle

trAsC trp
tRHCP
\ 1’4
RAS N /
X
tT tcrp
t
tReD , 'CAS tcp | tcas | tep CAS
NN |z‘ N ‘
| 5
traD
tean tcaH (| trAL
tasr| (tRaH tasc tasc tasc| [tcan
A 4
Address Row Column Column Column
N N
trcs trcs tRRH
tRcs tRcH tRCH tRCH
OWE s%y xwa y C Q
LWE tcoD tone
tpzc
-] tpzc tcog tcop
i tobp N t \
tcac tcac CAC topp
taa taa taA
tRac tacp tacp
t toFk1
OFF1 tpzo
—_— — ¥ ]
Dout High-Z { Dout E { Dout E {
toac N—
tpzo | t i tobD
DZO, T toAc
toFF2 ™™ OFF2
OE .
/ :
toac
HITACHI
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HMS514170C, HM51S4170C Series

Fast Page Mode Early Write Cycle

Address 4m>‘X’{ Column Column Column

tRASC L trp
_ y
RAS X‘ \
7
tcsH _ tpc tRSH
tt
tRCD tcas tcp tcas, | tcp tcas,  tcrp
CAS )\ 7£ S_\ 4 5&
\ / B ‘z
tasr{ [tran  lAsc| jtCAH tasc| |tcan tasc | [tcaH

0

twes
twes! [tweH twesi |[tweH tWCH
UWE
LWE c 4
T | T !
tps tos tps
- tDH -~ tDH tpH
—
Din Din Din Din
Dout High-Z
*OE : HorL
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HMS514170C, HM51S4170C Series

Fast Page Mode Delayed Write Cycle

RAS

CAS

Address

UWE
LWE

Din ———

Dout

tRASC _ l tRP
N /
" tcsH R tRSH
‘ tpc . -
- |
<« RoD ) teas || tce | tcas | tcP | tcas tcrp
\ / \ /" N
tasc| D—— N7 U
> tcan ¢
tcaH ASC|
tasc towL tcaH
olumn Column Column
Lltewr
tewl Tt
- WP
tRcs N
-~ twp twp RWL

topp |

[}
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HM514170C, HM51S4170C Series

Fast Page Mode Read-Modify-Write Cycle

trasc tRp

s\

tRcD tpem

tr

7
tcrp
GAS \ —\ F‘
| {RAD x_
'RAH tace |
- tCAI tcaH
tASA | tCAH tCAH C
tasc tasc ‘_T tasc
- | L -
Address Row Column (Column__ Column
. A
- ‘1’1 g |

tawp | foWL tawp jtewL tepw | Wi
tres| | Lo tCWD RCS| e tewp tawo | LEwL
. tRWD twep | > tecew | |twe 'E‘WCS‘ tocwp twp
e OO N Ji AU
WE ’
t
tos | ‘ tos| <_A|E]P_ tbs
tozel | |tcac pzC| tcad >
fap] | tDH Lo toH t[;_c toH
High-Z % igh- igh-
Din +—222 Y Din High-2 pin I X HHigh-Z AT by
g i T Y
JAA | taa tcac
B tRAC _ tpzo -
toac tOEMH toac tOEH toac toEH
. torr2 torr2 tOﬁFZ
0z9| |, - l tpzo N > I
_ / T v Y v Y
: TR R 0
/| | toop tobo tooo
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HMS514170C, HM51S4170C Series

Self Refresh Cycle
tRp tRASS trPs
_ 4 Y
RAS
_/ \L / L
tt |
tRPC_ ) tcrp

teen | (teosr
o |

c%z;? )

tOFF1

2N High-Z

Dout
Jl

tcHs

" UWE, LWE and OE : Horl

The low self refresh current is achieved by introducing extremely long internal refresh cycle. Therefore some
care needs to be taken on the refresh.

1. Please do not use tpagg timing, 10 ps < tags < 100 ps. During this period, the device is in transition
state from normal operation mode to self refresh mode. If taass = 100 s, then RAS precharge time
should use tqpg instead of tgp.

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

3. Ityou use distributed CBR refresh mode with 15.6 us 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.

4. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self-
refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode again.
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HM314170C, HM51S4170C Series

Package Dimensions

HMS51(S)4170CJ/CL]J Series (CP-40DA)

Unit: mm

25.80

26.16 Max
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HMS514170C, HM51S4170C Series

HM51(S)4170CTT/CLTT Series (TTP-44/40DR)

Unit: mm

18.41
18.81 Max

44 35 32 23
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