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IBMO116160_ IBMO116160M
IBMO116160B IBMO116160P

1M x 16 12/8 DRAM

Features
= 1,048,576 word by 16 bit organization
» Single 3.3V £ 0.3V or 5.0V + 0.5V power supply

Standard Power (SP) and Low Power (LP)

4096 Refresh Cycles
- 64 ms Refresh Rate (SP version)
- 256 ms Refresh Rate (LP version)

High Performance:

§1HAC RAS Access Time 50 80 : ns

3_1_@_3_ e 15 ns

tw Column Address AccessTme 25 30 . ns

o oyetme T s 110 ms

tec FastPageModsCycleTme 35 40 ns
Description

The IBMD116160 is a dynamic RAM organized
1,048,576 words by 16 bits, which has a very low
“sleep mode” power consumption option. These
devices are fabricated in IBM's advanced 0.5um
CMGQOS silicon gate process technology. The circuit
and process have been carefully designed to pro-

Pin Assignments (Top View)

+ Low Power Dissipation
- Active (max) - 50 mA / 45 mA
- Standby: TTL Inputs {max) - 2.0 mA
- Standby: CMOS Inputs (max)
- 1.0 mA (SP version)
- 0.1 mA (LP version)
- Self Refresh (LP version only)
- 200pA (3.3 Volt)

- 300pA (5.0 Volt)
+ 2CAS
Fast Page Mode
Read-Modity-Write
+ RAS Only and CAS before RAS Refresh
Hidden Refresh

* Package: TSOP-II 50/44 (400mil x 825mil)
SOJ 42/42 (400mil)

vide high performance, low power dissipation, and
high reliability. The devices operate with a single
3.3V + 0.3V or 5.0V + 0.5V power supply. The 20
addresses required to access any bit of data are
multiplexed (12 are strobed with RAS, 8 are strobed
with CAS).

Pin Description

50/44 TSOP 42/42 SOJ RAS KRow Address Strobe
vee 01 () 50 O Vas veo 01 O 42 0 Vss LCAS/UCAS /U Column Address Strobe
100 0 2 49 1 1015 10002 41 0 1015 e .
01 0 3 4801014 10103 400 012 WE Read/White Input
:82 o4 f H :813 102 [ 4 39 1 1013 AD - Al1 Address Inputs
305 6pIo2 1035 38 [] 1012 T
Voo 06 45 Vss veo 06 37 [0 vee OE Qutput Enable
04 07 440 1011 T
105 08 430 1010 104 0 7 36 1 1011 /00 - I/O15 Data Input/Qutput
108 EQ 4;2% 100 10508 350 1010 e
107 O 10 410108 106 [ 9 34 1 109 Voo Power (+3.3V or +5.0V)
ne d 11 swohne  loTO10 33 [ l08
NC [ 11 32 I NC Vss Ground
NC [ 15 36 [ NC NC O 12 31 [] LCAS
NC O 16 35[0 LCAS WE [0 13 30 [1 UCAS
WE 017 341 UCAS RAS [] 14 20 1 OF
FE BLE anngs 28 [ A9
At10 [] 16 27 [ A8
A10 O 20 310 A8 A0 017 26 [ A7
A0 O 21 30 0 A7 A1 4 A
A1 022 29[ A6 g 18 25 ] A6
A2 023 28 1 A5 AZ [} 19 24 [1 A5
A3 [ 24 27 0 Ad A3 [ 20 23 [0 A4
Voo [ 25 26 [0 Vss Voo [ 21 22 ] Vss
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Ordering Information

IBMO116160
IBMO116160B
1M x 16 12/8 DRAM

Part Number

IBM0116160T3 -50

IBMO116160M
IBMO116160P

SP/LP Self Refresh - Power Supply% Speed

sSP

5.0V

Package

400mil TSOP-11 50/44

(b
LT
i
<||I|
il

IBM0116160T3 -60

IBM0O116160BT3 -50

IBM0O116160BT3 -80

400mil TSOP-11 50/44

400mil TSOP-11 50/44

400mil TSOP-11 50/44

IBM0O1168160J3 -50

IBM0O1168160J3 -60

IBM0116160BJ3 -50

400mil SOJ 42/42

400mil SOJ 42/42

400mil SOJ 42/42

IBM0116160BJ3 -60

IBMO116180MT3 -50

IBMO116180MT3 -60

400mil SOJ 42/42

400mil TSOP-11 50/44

400mil TSOP-11 50/44

IBM0O1161680PT3 -50

IBM0O116160PT3 -80

IBM0116160MJ3 -50

400mil TSOP-11 50/44

400mil TSOP-11 50/44

400mil SOJ 42/42

IBM0116160MJ3 -60

IBM0116160PJ3 -50

IBM0116160PJ3 -60

400mil SOJ 42/42

400mil SOJ 42/42

400mil SOJ 42/42

1. SP = Standard Power version (IBM0116160 and IBM0116160B});

LP = Low Power version (IBM0116160M and IBM00116180P)

©@IBM Corporation. All rights reserved.
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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Block Diagram

1100 o5

Vss Vec (5.0 Volt version) i I

$— (to OCDs)

|

|

| 16 16
Reguiator |
L. '

Vpp (internal) |

Data In Butfer DetaOu Bufier =—— OE
Lo a
WE —( T '
&
—a
| 16 18

UCAS— ARG

oR . ZAS Cl?ck
LCAS enerator

\ Column Address

1

8 \ Column Decoder and IO Gate 16
AQ —= / Bufter (8} 8
Al —= /
Sense Ampliliers

A2 —»

e—] i 2 & 4 i i & & & 1
A3 —»= Refresh

- P56 % 16- -
Controller

Ad ¥ Y ¥ Y ¥ ¥ Y ¥ ¥y
AB —» l
AB —»

Refresh Counter

A7 —» (12)
A8 —» h I
: Memory Array

A9 12 4096 x 256 x 16
A10 Row Address \

\ Buffer (12} 12
A1 Ltfer /
12
/1
RAS Clock

Generator

Row Decoder
]
@
(=]
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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Truth Table

| R 7 R Row Cdumn
| Function RAS LCAS | UCAS ; WE 4 E  Address  Address| I/00 - 1015
%Standby H " H=X H-X : X X X X High Impedance ‘
'Read: Word LoL L L H L Row | Cd | Data Out
_ : : : i Lower Byte: Data Out
| Read: Lower Byte : L L 5 H : H L Row i Codl . Upper Byte: High-Z
_ 5 Lower Byte: High-Z
§ Read: Upper Byte ; L H 5 L : H L Row ; Col Upper Byte: Data Out
‘Write: Word :
Early-Write L L 5 L L X Row i Col % Data In
?Write: Lower Byte : Lower Byte: Data In
| Early-Write L L : H : L X Row : Col Upper Byte: High-Z
?Write: Upper Byte . Lower Byte: High-Z
| Early-Write X Row | Col | Upper Byte: Data In
Read-Modify-Write L—H Row Col Data Out, Data In

Fast Page Mode IstCyele G b oMot Reb o M Lo Row e Damlut
Read 2nd Cycle L L NA | Col Data Out
FastPageMode IstOyde | L fob ot b X Pow Cd Dataln
Wiite 2nd Cycle L X  NA | Co Data In
FastPagelode siCyde | L Mot HoL Mol LoH Row | Cd  DamOu.Daain
Read-Modify-Write 2nd Cycle L H-L : H»L : HsL o L—H N/A Col Data Out, Data In
RAS-Only Refresh L H H Row N/A, High Impedance
%CAS-Before-RAS Refresh H—L L L X X N/A High Impedance
Read {L—H-L L L : H L Row | Col | Data Out
:Hidden Refresh e e S
| Write i LsH-L L : L L—H X Row : Cod Data In

§Self Refresh (LP version only) H—L L L H X X X High Impedance

©@IBM Corporation. All rights reserved. 4339618
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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Absolute Maximum Ratings

: Rating 3 :
: 3.3 Volt Device 5.0 Volt Device : :
Voo ZPower Supply Voltage -0.5tc +4.8 ‘ -1.0to +7.0 \ 1
Vin ;Input Voltage -0.5 to min (Vgc+0.5, 4.8) ‘ -0.5 to min (Vgc+0.5, 7.0) \Y q
VDUT Outputvo“age TP 05 t.c.).m.i.n (VCC+05 46) . 05 to mm (VCC+05 ?0) V 1
TOPH Operatmg_remperature TR U Oto +70 ST PTPRRIROI Ot°+70 TR OC » 1
TSTG StorageTemperature TR e 55 to+150 IR SR 55to+150 e OC 1
Po ?Power Dissipation 1.0 1.0 W 1
lout ZShort Gircuit Qutput Curren 50 4 50 mA 1

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any cther conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended pericds may affect reli-

ability.
Recommended DC Operating Conditions (T,=0to 70°C)

3.3 Volt Device : 5.0 Volt Device
"""""" R e A U111

Notes

Voo Supply Voltage

Vin Input High Voltage

Vi Input Low Voltage

1. All voltages referenced to Vgg.
2. Viy may overshoot to Ve + 1.2V for pulse widths of <£4.0ns with 3.3 Volt, or Vg + 2.0V for pulse widths of < 4.0ns (or Vgg + 1.0V

for £8.0ns) with 5.0 Volt. Additionally, V|_ may undershooct to -2.0V for pulse widths < 4.0ns with 3.3 Volt, or to -2.0V for pulse
widths < 4.0ns {or -1.0V for < 8.0ns) with 5.0 Volt. Pulse widths measured at 50% points with amplitude measured peak to DC ref-

erence.

Capacitance (Ty= 25°C, Vo= 3.3V £ 0.3V or Vge= 5.0V £ 0.5V)

. Symbol Paameter i ] Min. | Max. Units _© | Notes
Ci Klnput Capacitance (A0 - A1) — 5 pF 1
"""""" Co  InputCapacitance (AS,[CAS,UCAS,WEOE) . — | 7 pF . 1
............ COOU

1. Input capacitance measurements made with rise time shift methed with CAS = V|, to disable output.

43G9818 ©IBM Corporation. All rights reserved.
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P

1M x 16 12/8 DRAM

DC Electrical Characteristics (Ta=01to +70°C, Voo= 3.3V £ 0.3V or Vgg= 5.0V = 0.5V)

‘Operating Current
:Average Power Supply Operating Current
[RAS, CAS, Address Cycling: tre = trc min.)

Parameter

-50

 Min. |

Max.
50

| |
N
i
i
<||I|
||

Units = Notes

:Standby Current (TTL)
:Power Supply Standby Current
:(F?/\E; =CAS = \I\H)

:RAS Only Refresh Current
:Average Power Supply Current, RAS Only Mode
‘(RAS Cycling, CAS = V|, tre = tge min)

‘Fast Page Mode Current
:Average Power Supply Current
:(RAS =V, CAS, Address Cycling: trg = tpg min)

‘Standby Current (CMOS)
:Power Supply Standby Current
{(RAS =CAS = V- 0.2V)

‘CAS Before RAS Refresh Current
:Average Power Supply Current, CAS Before RAS Mode
:(RAS, CAS, Cycling: tre = trc min)

SP version

LP version

:Self Refresh Current, LP version only
:Average Power Supply Current during Self Refresh
‘CBR cycle with RAS > tgpes {min); CAS held low; :
‘WE = Ve - 0.2V; Addresses and Dy = Vo - 0.2V or 0.2V,

;Input Leakage Current
‘Input Leakage Current, any input
H0.0 <V £ (Ve + 0.3V)), All Other Pins Not Under Test = 0V

EOutput Leakage Current

‘Output Level (TTL)
:Qutput “H” Level Voltage
(louT = -2.0mA for 3.3V, or loyt = -5mA for 5.0V)

+5

+5

‘Output Level (TTL)
:Output “L" Level Voltage
{lout = +2.0mA for 3.3V, or loyt = +4.2mA for 5.0V

1. lgcts loes, locs @and lges depend on cycle rate.
2. lget and lggs depend on output loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS =V|_. In the case of I¢gy4, it can be changed once or less when CAS =V|.

©@IBM Corporation. All rights reserved.
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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AC Characteristics (Ts=0to +70°C, Vo= 3.3V + 0.3V o Vo= 5.0V + 0.5V)

1. Aninitial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using the internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only
refresh cycles is required.

2. AC measurements assume ty=5ns.

3. Viy(min.) and V (max.) are reference levels for measuring timing of input signals. Alse, transition times are measured between V|,
and \hL-

4. Valid column addresses are AQ through A7.

5. When both LCAS and UCAS go low at the same time, all 16 bits of data are read/written inte the device. LCAS and UCAS cannot be
staggered within the same read/write cycle.

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

: : -50 -60 :
Symbol Parameter b — SR — | Units | Notes

: i Min. Max. | Max. | ;

tre ‘Random Read or Wiite Cycle Time P95 1 — — ns

trp ;RAS Precharge Time 30 — 40 _ ns

tcp :CAS Precharge Time 10 — 10 — ns

tras fRAS Pulse Width L 50 ¢ 10K 60 10K ns

toas .CAS Pulse Width 13 10K | 15 10K | ns |

tasr ‘Row Address Setup Time P o — o0 — ns

tran zHow Address Hold Time i0 ¢ — 10 _ ns

tasc :Column Address Setup Time 0 — 0 — ns

toan Column Address Hold Time P10 0 — 1 10 — | ns

treo .RAS to CAS Delay Time 20 ¢ 37 20 45 | ns | 1

trap ‘RAS to Column Address Delay Time i 15 © =25 | 15 30 | ns | 2

tren ?RAS Hold Time ns

tosm .CAS Hold Time

tcre :CAS to RAS Precharge Time

tpzo éOE Delay Time from Diy

0
toze :CAS Delay Time from Dy (o I — 0 — ns 3
3

tr “Transition Time (Rise and Fall) © 50 13 50 | ns | 4
1. Operation within the tgep(max.) limit ensures that tgpc{max.) can be met. tgep{max.) is specified as a reference point only. If tgep
is greater than the specified tpgp{max.) limit, then access time is controlled by tcac.
2. Operation within the tgap{max.) limit ensures that tgag{max.) can be met. tgap(max.) is specified as a reference point only. If tgapis
greater than the specitied tgap(max.) limit, then access time is controlled by taa.
3. Either tpzp or thzo must be satistied.

4. AC measurements assume tr=5ns.

43G9818 ©IBM Corporation. All rights reserved.
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IBMO116160
IBMO116160B

1M x 16 12/8 DRAM

IBMO116160M
IBMO116160P

Write Cycle

Symbol

Parameter

(b
LT
i
<||I|
il

Notes

fite Command Set Up Time

EWn’te Command Hold Time
 iWiite Command Pulse Width

Wiite Command to FAS Lead Time
Wiite Command to CAS Lead Time
» _Eto [I).lN beléyﬁmé. U

ED‘N Setup Time
:D Hold Time

10

-80
Min. Max
N 0 _ 'ns
15 — ns
15 B ..ns.
15 B ..ns.
0 —_ ns

1. twes, thwd. tow: tawp and topw are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twgs = twes {min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tgwp 2 thwp (mMin), towp = towp (Min), tawp = tawp (min), and topw = topw (Min)(Fast Page Mode), the
cycle is a Read-Modify-Wite cycle and the data out will contain data read from the selected cell. If neither of the above sets of con-

ditions are satisfied, the condition of the data out (at access time) is indeterminate.

2. Either tgpp or topp must be satisfied.
3. These parameters are referenced to LCAS or UCAS leading edge in early write cycles and to WE leading edge in Read-Modify-

Write cycles.

©@IBM Corporation. All rights reserved.
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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Read Cycle

Symbol Parameter 60 - Units Notes
______________________________ e Mine - Max. | Min. Max. :
tuc Access Time from RAS 50 B
””””””” tuc  AccessTimefomCAS . — 18 | — 15 | ns | 13
» tAA » ACCESSTImefmmAddress BT USSP - 25 . 30 . ns - 2 3
tDEA AcceSSTlmefmmﬁ BT P TR o 13 _ £ 15 ns 3
.t.RC; Readcommandsempﬂme BT 0 s 0 e ns -
tRCH » Read Command Ho|d-|-|metom IR 0 o 0 e » ns » 4
””””””” twi  ReadCommandHold TmeloRAS 0  — 0  — . ns | 4
tRAL » ComrnnAddresstomLeadT'me IR 25 o 30 e » ns B AT
toaL ?Column Address to CAS Lead Time 25 — 30 : — ns
tCLZ mtoompu“nmwz RSP TRR TP 0 e 0 e ns 3
» toH » OUtPUtData H0|d-|-|me BT TSP UR P 3 o 3 o » ns B AT
o OuputDamhodfomoE 3 — 3 — | ons |
torr Output Buffer Tumn-Off Delay — 13 — 15 ns 5
toez ‘Output Buffer Turn-Off Delay from OE | : | : 15 I ns I 5
.t.CD.E.). mtoD‘N De|ay-|-|me AP S ns .

1. Operation within the tgep(max.) limit ensures that tgpg{max.) can be met. thep{max.) is specified as a reference point only. If thop
is greater than the specified tgep{max.) limit, then access time is controlled by tgac.

2. Operation within the tgap{max.) limit ensures that tpag(max.) can be met. tgap(max.) is specified as a reference point only. If tgapis
greater than the specitied tgap(max.) limit, then access time is controlled by taa.

3. Measured with the specified current load and 100pF.

4. Either tggy or tgpy must be satistied for a read cycle.

5. topr (max) and togz (Mmax) detine the time at which the output achieves the open circuit condition and are not referenced to output
voltage levels.

6. Either tgpp or toep must be satisfied.

43G9818 ©IBM Corporation. All rights reserved.
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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Read-Modify-Write Cycle

-50 -80 : :
N RO .. L V... SO W Min  Max o e
trwe ead-Modify-Write Cycle Time 150 —  ns
thwo iRAS to WE Delay Time 57 R — 80 —  ns 1
tewo  |CAS to WE Delay Time 31— 3 — i ons A
tawp ECqumn Address to WE Delay Time 43 — 50 — ns 1
toen ﬁ Command Hold Time 13 0 — 15 — ¢ s

1. twcs. thwo. towp. tawp and topw are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twgs = twes (min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tgwp = thwp {min), towp = towp (Min), tawp = tawp (min), and topw = topw (mMin)(Fast Page Mode), the
cycle is a Read-Modify-Wite cycle and the data out will contain data read from the selected cell. If neither of the above sets of con-
ditions are satisfied, the condition of the data out (at access time) is indeterminate.

Fast Page Mode Cycle

: -50 60 : :
Symbol : Parameter e © Units | Notes
: Min Max Min Max. :
""""""" trc  iFastPageMode CyceTme 3  — 40 — s
trasp EFast Page Mode RAS Pulse Width 50 200K 60 200K @ ns
topa EAccess Time from CAS Precharge — 28 — 35 ns 1

Fast Page Mode Read-Modify-Write Cycle

; -50 -60 : :
Symbol § Parameter : : : © Units © Notes
i Min. @ Max. Min. = Max. : :
torwo EgiiTeP_??r:eMode Read-Modify-Write 71 _ 80 _ ns
tepw _E Delay Time from CAS Precharge 48— 55 — ¢ nps 1

1. twes. thwp. towp. tawp and topw are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twos = tweg (min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If trwp = tawp (Min), towp = towp (Min), tawp 2 tawp (Min), and topw 2 topw (Min)(Fast Page Mode), the
cycle is a Read-Modify-White cycle and the data out will contain data read from the selected cell. If neither of the above sets of con-
ditions are satisfied, the condition of the data out (at access time) is indeterminate.

©@IBM Corporation. All rights reserved. 4339618
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T= IBMO116160  IBMO116160M
IBMO116160B IBMO116160P

Refresh Cycle

: -60
Symbol : Parameter R Units @ Notes
______________________________ S L0 SO L\ 1S N MO
t 'TAS Setup Time - e
C8R :(CAS before RAS Refresh Cycle)
; 'TAS Hold Time 10 . 10 . -
CHA :(CAS before RAS Refresh Cycle) ‘

“WE Setup Time _ _

twap  :(CAS before RAS Refresh Cycle) ;10 10 ns
"WE Hold Time

WA (CAS before RAS Cydle) 1o = 1 =y oms

trrc EFZAS Precharge to CAS Hold Time 5 @ — 5 — ns

Self Refresh Cycle - Low Power Version Only
: 50 -60
: ¢ Min. ¢ Max. Min. : Max.
B B

tnss :During Self Refresh Cycle 100 ¢ — oo+ — ms 1
‘RAS Precharge Time i

trps :During Self Refresh Cycle 8 i - 04 — ns 1
:CAS Hold Time From RAS Rising ;

fors :During Self Refresh Cycle 50 - 50 1 — ns 1.2
:CAS Hold Time From RAS Falling : 350

: During Self Refresh Cycle
1. When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM operation:
If row addresses are being refreshed in an EVENLY DISTRIBUTED manner over the refresh interval using CBR refresh cycles,
then only one CBR cycle must be performed immediately after exit from Self Refresh.
If row addresses are being refreshed in any other manner (ROR- Distributed/Burst; or CBR-Burst) over the refresh interval, then a
full set of row refreshes must be performed immediately before entry to and immediately after exit from Self Refresh.
2. If trass > toup (min) then tonp applies. If trass < topp (min) then tous applies.

Parameter

1. 4086 cycles.
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

] tRC
tras trp »
Vip — -+ + L
RAS
Vi - i T
teen i
- tRCD | tRSH - he— tCF!P —
UCAS Vin — + j fore X -
LCAS vV /
L — L F
e trap —»le ‘ traL
teaL >
—m - —- -—
tass tasc
tean
V‘H ‘J‘ l‘/
Address i ¥
Vi 7%‘. .'\
4 b trch
— fros [« e—tRRH —
o Viy 3
WE ]
A 7
I- e tan -
|
= Vi ¥ e— topa —
OE f
= tozc "‘ —»f toop
Vi 4
Din v Hi-Z
- - tCAC e tOFF — ] i
*tCLZ — - tOEZ -
VOH - *‘
Dour Hi-Z Valid Data Out Hi-Z
VoL — J
- thac - _ ton -
S "H™ or "L” _ toro
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===%= IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

tac
- tras » thp —
RAS \
Vio - T -
- teen ‘i
- treo >l treH F tore —
UCAS Vin — ;y \- teas —‘
LCAS V. N
— - — |t —
tasn tasc
—tran fe— toan pe—
V\H __'L a‘/
Address ¥ 5
I A :\
—» twes e re— toy —™
Vi A 1 £
WE \ we " /
Vi i _
7V\H
OE
VL -
tos—= me— to—=
V‘H ‘\ 7‘!'
Dn A Valid Data In ¥
Vi ¢ A
Vo —
Dour Hi-Z
oL —
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IBMO116160  IBMO116160M S==S5E
IBMO116160B IBMO116160P
1M x 16 12/3 DRAM
Write Cycle (Delayed Write)
- tre o
; trns N P
Vig — =+ -
RAS
Vie — - 7
- tosn “‘
treo tasH ’# tere —
UCAS Vin — Yy \ teas -Z
LCAS v, — B |
=—trap —
tASFTb Y tASCTb i
Address “.<
towe
Vig - / 3
WE / \«— twe —/
V”_ — rl 1
Rad 1HWL ol
. V|H — A A
OE 3 %
VIL ot — tOEH —m k
‘_tDH —
-ttDzo > lat—
tozc al
Valid Data In }L
Vo — e toga
Dour Hi-Z Hi-Z
Voo —
* toen greater than or equal to tow,
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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IBMO116160  IBMO116160M =St=
IBMO116160B  IBMO116160P
1M x 16 12/8 DRAM
Fast Page Mode Read Cycle
= trase s o trp —=
Vi — Y e toprH—— £ l
RAS [
V- RS -
tee
— trop—» e tp > e top e trgy——m = tore ™
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RCS 1FlCHa- ot — tRCHa- ’-F
|
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c"H or “L?
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T= IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

Fast Page Mode Read-Modify-Write Cycle
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===%= IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

RAS Only Refresh Cycle

tre
e tras trp >
V‘H . 17 r 1
RAS \
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thRec = e— -t tcrp fe—
Vi _
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LCAS
ViL —
tasn T -
Address :-\
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Dour Hi-Z
Vo —
NOTE: WE, OFE and D,y are “H” or “L”
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM
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NOTE: Address is "H” or "L”
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===%= IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

Hidden Refresh Cycle (Read)
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IBMO116160  IBMO116160M S==S5E
IBMO116160B IBMO116160P
1M x 16 12/3 DRAM
Hidden Refresh Cycle (Write)
- tro o tre
trp —= thp =
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P

Self Refresh Cycle (Sleep Mode) - Low Power version only

trass » o trps

Vin— S +
RAS \
Vi— trec ﬂ X o
ter

tosn | tors —» tcrp
™ - - tero »
UCAS Vi e
LCAS v, _ i
—= twrn fe—
twrp —»  fe—
e torr ——

VDH—
Dour Hi-Z —

Vo — 2

NOTES:

1. Address and OE are “H" or “."

2. Once RAS (min} is provided and RAS remains low, the DRAM
will be in Self Refresh, commonly known as “Sleep Mode.”

3. I trase > tenp (Min) then e applies.
If thass = toup (Min) then 1o: applies.

el
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IBMO116160  IBMO116160M
IBMO116160B IBMO116160P

PACKAGE DIMENSIONS (400mil; 50/44 lead; Thin Small Outline Package)

20.05 + 0.10 _
= - DetallA\
)
5 O o O 5 A A A i ] Sy
a4
HHHHEHHHHEHH B : y L

0.075
> 0125 “0.005

Lead #1

Seating Plane

| —
0.80 Basic 035 * g';g 0.875 REF

Detail A

e
1.00£0.05 0.25 Basic
ﬁl—;a@e Plane
A ¥ i _

JT
+0.10

0.05*0°00 05%0.1

1.20 Max

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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[BMO116160 IBMO116160M
IBMO116160B IBMO116160P

PACKAGE DIMENSIONS (400mil; 42/42 lead; Small Outline J-Lead)

- 27.305 £ 0127 N
3.505 £ 0.254
2.083 min
0.76 min
donoooonnoonononnoonnnen i ] 7,‘w7
5| & A
5| °
w1 4 @
e & g
S| ¢ 2
T\00 0000000000000 oon. v ’“i&L
0.203 +0.087
Lead #1 1.D. : -0.025
Lead #1
b A Seating Plane
g ¥
L 1 ==
1.27 Basic 042 *0088 0.60 0123

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.

el
SA14-4207-086 Use is further subject 1o the provisions at the end of this document.

Revised 4/97
Page 25 of 27



IBMO116160  IBMO116160M
IBMO116160B IBMO116160P
1M x 16 12/8 DRAM

| |
T
<||I
L

Revision Log
‘ Fievision Contents Of Modification
11/93 In|t|a| Release
09/06/94 Comblne the 3 3 VoIt and the 5 0 VoIt speclflcatlons
. lout changed to +2 0mA and -20mAin DC Electrlcal Charactenstlcs tabIe.

. Packaging diagrams modified to clarify lead thickness and standoff height.

. tgpg min changed from 0 to 5ns.

. toHr min changed from 20 to 10ns.

. Currents in DC Electrical Characteristics table revised.

Test Modes and Test Circuit Diagram removed.

. Rename tnpp to toep.

11/15/85 i :
. toep. tepp. toez, and topr min changed from 20 to 15ns, for the 70ns part.

. tRRH min changed from 5 to Ons for all speed sorts.

oLO(IJ‘-».I_O!U'I-PbJI\J—‘

. togH min changed from 20 to 15ns for the 70ns part.

—_

. togr min changed from 10 to Sns for all speed sorts.

—_
N o=

. toanmin changed from 15 to 10ns on 60 and 70ns parts.

sy
w

i 13. topF max changed from 20 to 15ns for 70ns parts.
14. 400mil 42/42 SOJ package option added

1. The Low Power and Standard Power Specifications were combined. ES# 43G9174 and ES# 43G9618 were
combined into ES# 43G9618.

2. Added Die Rev E part numbers.
3. tpy was reduced from 15ns to 12ns for the -80 speed sort.
12/10/95 4. tcyp was added to the Self Refresh Cycle with a value of 350ps for all speed sorts.
5. The Self Refresh timing was changed to allow CAS to go high toyp after RAS falls entering a Self Refresh.
8. The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.
7. WE for the Hidden Refresh Write cycle in the Truth Table was changed from “L” to” H".
. lgce was changed from 2mA to TmA.
.y and |y were altered from +/- 10uA to +/- SUA.
09/01/96 . tr was initially at a max of 30ns. It has been modified to 50ns for all speed sorts.

1
2
3
4. tgpa was decreased from 30ns to 28ns for the -50 speed sort.
5. trasp max of 125K was raised to 200K for all speed sorts.

8

. trp was changed from 35ns to 30ns for the -50 speed sort.

. WE for the Hidden Refresh Write cycle in the Truth Table was changed from "H” to “L—H".
. togp was moved from the Common Parameters table to the Wirite Cycle Parameters Table.
. topp in the CAS before RAS timing diagram was renamed tggp.

The -70 speed sort and timings were removed.

03/19/97
. leets legas lecs for the -50 speed sort were reduced from 85mA to SOmA.
. lgeq for the -50 speed sort was reduced from 75mA to 25mA.

. leets leeas legg for the -60 speed sort were reduced from 75mA to 45mA.

. ICC4 for the -60 speed sort was reduced from 65mA to 25mA.

® N DU AW

04/23/97

-

. |cc5 was changed from 200|JA to 100|J.A for the Low Power Dle Rev F Parts
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