OKYX Semiconductor
MSM51V1i8160A

1,048,576-Word x 16-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM51V18160A is a 1,048,576-word x 16-bit Dynamic RAM fabricated in OKI's CMOS
silicon gate technology.
The MSM51VIB160A achieve high integration, high-speed operation, and low-power
consumption, due to quadruple polysilicon double metal CMOS.
The MSM51V18160A is available in a 42-pin SOJ or 50/44-pin plastic TSOP.

FEATURES

+ 1,048 576-word x 16-bit configuration

» Single 3.3 V power supply, 0.3 V tolerance

* Input  :LVTTL compatible, low input capacitance

* Output :LVTTL compatible, tristate

* Refresh :1024 cycles/16 ms . .

» TAS before RAS refresh, Hidden refresh, RAS-only refresh capability

* Package:
42-Pin 400 mil Plastic SOJ (50]42-P-400) (Product : MSM51V18160A-xx]S)
30/44-Pin 400 mil Plastic TSOP (TSOPS50/44-P-400/0.8-K) (Product : MSM51V18160A-xxTS-K)
(TSOP50/44-P-400/0.8-L) (Praduct : MSM51V18160A-xxTS-L)

xx indicates speed rank.
PRODUCT FAMILY
Famil Access Timo (Max.) Cycle Time Powar Dlissipation
Y lac | taa | fcac | toea (Min.) Operating (Max.)| Standby (Max.)
MSMS51VIBI60A-60 [ 60ns | 30ns{ 15ns| 15ns 110 ns 684mwW 2.6 mW
MSMS51ViBI60A-70 | 70ns | 35ns|20ns | 20ns 130 ns 648mwW ’
MSMS1ViBI60A-80 |80nsi40ns(20ns|20ns 150 ns 612mw
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PIN CONFIGURATION (TOP VIEW)
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42-Pin Plastic SOJ
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50/44-Pin Plastic TSOP
(K Type)
Pin Name Function
AD - AS Address Input
RAS Row Address Strobe
e Lower Byte Column
LCAS Addressygtrobe
CAS Upper Byte Column
Address Strobe
DO - DQ16 Data Input/Data Output
OF Qutput Enable
We Write Enable
Vee Power Supply (3.3 V)
Vss Ground (OV) °
NC No Connection
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MSM51V18160A

BLOCK DIAGRAM
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FUNCTION TABLE
Input Pin DQ Pin Function Mod
RAS | LCAS | UCAS | WE | OF | Dpai-Das | pas-pais | unction Mode
H . . . . High-Z High-Z Standby
L H H High-Z High-Z Refresh
L L H H L Dour High-Z Lower Byte Read
L H L H L High-Z Doyr Upper Byte Read
L L L H L Dour Dour Word Read
L L H L H Diy Don't Care Lower Byte Write
L H L L H Don't Care Dy Upper Byte Write
L L L L H D Dix Word Write
L L L H H High-2 High-Z —_
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ELECTRICAL CHARACTERISTICS

Absolute Idaximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgs Vr 051046 v
+ Short Clrcuit Qutput Current los 50 mA
Power Dissipation Pp* { W
Cperating Temperature Topr 0to 70 °C
Storage Temperature Tatg -55to 150 *C
*: Ta =25°C
. Recommended Operating Conditions (Ta = 0°C to 70°C)
Paramster Symbol Min. Typ. Max. Unit
Vee 3.0 a3 16 v
P Supply Vol
ower Supply Vollage Ves 2 o o m
Input High Voltage VIH 2.0 — Ve +0.3 v
laput Low Valtage ViL -0.3 — 0.8 \'}
Capacitance (Vec =33V £03V, Ta=25°C, f= 1 MHz)
Paramaeter Symbol Typ. Max. Unit
Input Capacitance (AG - A9) Cing — 5 pF
Input Capacitance . _
(RAS, LCAS, UCAS, WE, OF) Cin2 7 oF
Output Capacitance (DQ1 - DQ16) Cvo - 7 pF
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MSMS1V1I8160A

DC Characteristics

(Vee =3.3V £0.3V, Ta = 0°C to 70°C)

MSMS1V18160|MSM51V18160|MSM51V18160
Parameter Symbol Condition A -60 A -70 A -80 | Unit|Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage  § Vo [lon=-1.0mA 24 Vee 24 Veeo 24 Vee v
« Output Low Voltage | VoL [loL = 1.0 mA 0 0.4 0 0.4 0 04 | v

OVSVIsVec+ 03V,

Input Leakage Current I JAl other pins not -10 10 -10 10 -10 10 | pA
under test = 0 V

Output Leakage Current | lyo 832'?:': gy | 0 [0 |10 10 (<10 ] 10 [pa

Average Power X

Supply Current leer ﬁgﬁcym"g' — {190 | — [180 ] — | 170 | ma|1.2

{Cperating)
RAS, TAS = Vi — 2 — 2 — 2 mAft

23::;:3 :S[E:{dhy) lecz RAS, CAS — v =y =1 mAl
2Vee 0.2V

Average Power RAS cycling,

Supply Gurrent leca |CAS = Vi, — 190 | — | 180 | — 170 | mA |1, 2

(RAS-only Refresh) tre = Min.

Power Supply RAS = Vi,

Current (Standby) lecs CAS = Vi, ' - 5 - 5 - 5 maA 11
DQ = enable

Average Pawer RAS cycling |

Supply Current lccs mbeloreﬁ@ —_ 190 — 180 — 170 {mA [1,2

(CAS before RAS Refresh)

Average Power RAS = vy,

Supply Current lecr |CAS cycling, — | 170 ] — | 180 | — 150 | mA 1,3

{Fast Page Mode) tpc = Min.

Notes: 1.

lcc Max. is specified as I for output open condition.

2. Address can be changed once or less while RAS = vy,
3. Address can be changed once or less while CAS = V.
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AC Characteristics (1/2)

(Vee =03V 233V, Ta=0°Cto 70°C) Note 1,2, 3
MSM51V18160[MSM51V18160 MSM51V18160
Parameter Symbol] A -60 | A 70 ) A =80 _lunit| Note
Min. | Max. | Min. | Max. | Min. | Max. I*

Random Read or Write Cycle Time lac | 10 | — 130 — | 150 — | ns
Read Modify Write Cycle Time trwg | 150 _ 180 — [ 200 ~— | ns
Fast Page Mode Cycle Time tpc 40 — 45 -_— 50 — | ns
E;E:BP;gr:eMode Read Modily Write toawe | 80 _ a5 ~ | 100 N
Aceess Time from FAS e | — | 680 | — 70 | — 80 | ms 4,56
Access Time from TAS ftac | — [ .15 — 20 - 20 | as | 4,5
Aceess Time from Column Address taa — 0 — 35 —_ 40 ns | 4,6
Access Time from TAS Precharge tepa | — 35 — 0 1 — 45 | ns | 4,12
Access Time from OF toga | — 15 — 20 | - 20 | ns | 4
Output Low Impedance Time from CAS torz 0 — 0 — 0 — |ns ] 4
CAS lo Data Outpui Buffer Turn-off Delay Time lorr [ 0 15 0 15 0 15 Jas | 7
OF to Data Qutput Butfer Tum-off Delay Time | togz 1] 15 0 15 0 5 18] 7
Transition Time tr 3 50 3 50 K] S0 | ns 3
Refresh Period taep | — 16 — 16 - 16 | ms
RAS Precharge Time trp 40 — 50 —_ 60 — | ns
RAS Pulse Width thas | 60 [10.000) 70 {10,000 80 [10.000 ns
RAS Pulse Width (Fast Page Mode) laasp | 60 [100.000] 70 100,000 80 [r1o0.000] ns
RAS Hold Time tasy | 15 — 20 -_ 20 — | ns
RAS Hold Time referenced to OF thon | 15 — 20 — 20 — | ns
CAS Precharge Time (Fast Page Mode) 1cp 10 — 10 - 10 — [ ns ] 14
CAS Pulse Width tcas 15 110,000| 20 |i0.000] 20 10.000] ns
CAS Hold Time ks | 80 [ — [ 70 | — | 80 — | ns
CAS 10 RAS Precharge Time tcrp § — 5 — § — | ns | 12
CAS to RAS Precharge Time lancp | 35 | — | 40 — | 45 — (ns| 12
RAS to TAS Delay Time faco | 20 | 45 | 20 | 50 { 20 | 60 | s | 5
RAS to Cofumn Address Delay Time trAD 15| 30 15 35 15 40 ns B
Row Address Set-up Time tasR 0 - 0 -— 0 - | ns
Row Address Hold Time tRaAH 10 — 10 — 10 - | ns
Column Address Set-up Time tasc 0 —_— 0 —_ 0 — s | 1
Column Address Hald Time fcan 15 — 15 —_ 15 — | ns k|
Column Address Hold Time from BAS laR 50 —_ 55 - | B0 — | ns
Cofumn Address to RAS Lead Time tRa | 30 - 35 — | 40 — | ns
Read Command.Set-up Time tReS 0 — 0 —_ 0 —_ ns 11
Read Command Hold Time 1RCH 0 — 0 — 0 — | ns |81
Read Command Hotd Time referenced 1o RAS [ tpany | © — 0§ — 0 - {ns 8
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MSM51V18160A

AC Characteristics {2/2)

fVec =03V £3.3V, Ta=0°C10 70°C) Note 1,2, 3

MSM51V18160|MSM51V18160 MSM51V18160
Parameter Symbol _A -60 | A 70 | A -BO |unit| Note
Min. | Max. | Min. | Max. [ Min. | Max. [

Write Command Set-up Time twes 0 —_ 0 -_— 0 —_ ns |9 11
Wrile Command Hold Time twew | 10 — 15 — 15 — ns 1
Write Command Hold Time from RAS twep | 45 — 55 — 60 — i ns
Write Command Pulse Widlh twe 10 — i5 —_ 15 — ns
OF Command Hold Time loew | 16 | — | 20 | — { 20 [ — | ns
Write Command to BAS Lead Time tawe | 15 - 20 — 20 — | ns
Write Command to CAS Lead Time fowe | 15 — | 20 — |-20 — |ns i 13
Data-in Set-up Time tos 0 —_ 0 —_ 0 — ns |10, 11
Data-in Hold Time fpH 15 - 18 — 15 - ns [ 10, 11
Data-in Hold Time from RAS towa | 50 — | 55 — | &0 — {ns
OF 1o Data-in Delay Time toro | 15 — 15 —_ 15 — ns
CAS 10 WE Detay Time fewo | 35 — [ 45 — | 45 — | ns] 9
Column Address 10 WE Delay Time fawp | 50 — 60 — 65 — |ns| 9
RAS to WE Delay Time tawp | 80 | — | 95 — | 105 | — [ns| 9
CAS Precharge WE Delay Time tcrwp | 55 — 65 — 70 — 1 ns 9
CAS Active Defay Time from RAS Precharge | tppe 5 — 5 - 5 — | ns | 11
RAS to CAS Set-up Time (CAS belore RAS)| tcsy | 5 — 5 — 5 — Jas| t
RAS to CAS Hold Time (CAS before RAS) | teur | 10 | — | 15 | — | 15 1 = ns | 12
CAS Precharge Time' (Refresh Counter Test)] ‘tepr | 20 | — | 30 — 1 40 { — | ons| 14
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Notes:

1.

10.

11.
12,
13.

14.

A start-up delay of 200 ps is required after power-up followed by a minimum of eight
inilialization cycles (RAS-only refresh or CASbefore RAS refresh) before properdevice

operation is achieved.
The AC characteristics assume tt= 5 ns.

Vig (Min) and Vi (Max.) are reference levels for measuring input timing signals.
Transition times (t1) are measured between Vy and Vj.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
Output timing reference levels are Vo = 2.0 Vand Vo =08 V.

Operation within the tpcp (Max.) limit ensures that tg s (Max.) can be met.
trep (Max.) is specified as a reference point only. If tpep is greater than the specified
trep (Max.) limit, access time is controlled by tcac.

Operation within the tg op Max.) limit ensures that trac Max.) can be met.
traD (Max.) is specified as a reference point only. If trap is greater than the specified
traD (Max.) limit, access time is controlled by taa.

torr (Max.) and tggz (Max.) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage levels.

trCH Or tRrH must be satisfied for a read cycle.

twcs: towp. tRwb, tawp and topwp are not restrictive operating parameters. They are
incliuded in the data shéet as electrical characteristics only. If tweg 2 tyes (Min.) the
cycle is an early write cycle and the data out will remain open circuit (high impedance)
throughout the entire cycle. If tewp 2 towp (Min.), trwo 2 tgwp (Min.), tawp2tawp
(Min.) and tcpwp 2 tepwp (Min.) the cycle is read modify wrile cycle and data cut 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 UCAS, LCAS leading edge in an early write cycle
and to WE leading edge in a OE control write cycle or a read modify write cycle.

These parameters are determined by the earlier falling edge of UCAS or LCAS.
These parameters are determined by the later rising edge of UCAS or LCAS.
tcwy, should be satisfied by both UCAS or LCAS.

tcp and tepr are determined by the time that both UCAS or TCAS are high.

See ADDENDUM A for AC Timing Waveforms
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TIMING WAVEFORM
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- Fast Page Mode Read Cycle
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Writa Cycle {OE Contral Write)
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~ CAS Before RAS Auto Refresh Cycle
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Fast Page Mode Read Mocily Write Cycie
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CAS Before FAT Retresh Countor Test Cycle
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‘ Hlddon Refresh Writa Cycle
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