IBM Microelectronics

IBM025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Features

» 256K x 16 Multiport Video RAM

« Performance:

Parameter -60 -70
tap - RE Precharge 25ns 30ns
tsca - Serial Access Time 15ns 17ns
teac - Access Time from CE 15ns 17ns
taa - Column Address Access Time 30ns 35ns
tsce - Serial Clock Cycle Time 18ns 20ns
trc - Read or Write Cycle Time 95ns 110ns
tpc - Fast Page Mode Cycle Time 35ns 40ns
tupc - Extended Data Out Cycle Time 25ns 30ns

« Compatible to Full Depth SAM in SRS mode

- 8 x 16 bits Block Write with masking and individ-
ual byte control

» Fast Page Mode with Extended Data Out
+ Flash Write with WPBM- 512 x 16 bits

» Persistent & Non-Persistent WPBM mode
« Split Serial Register with Width Control

+ 256 Location Start (Start Address) Pointer
+ Masked Write Transfer

« Masked Split Write Transfer

« Power Supply: 5.0V£10% and 3.3V+10%
« High Performance, CMOS .6um process
» TSOP-70 and SSOG-64 JEDEC Std.

« TTL compatible

Description

The 4Mb dua! port Video RAM (VRAM) consists of a
Dynamic Random Access Memory (DRAM) orga-
nized as 256K x 16 interfaced to a Serial Register /
Serial Access Memory (SAM) consisting of 256 x 16.
The VRAM supports three basic operations: bidirec-
tional random access to the DRAM, bidirectional
serial access to the SAM, and bidirectional data
transfer between any DRAM row and the SAM. Full
compatibility is provided between half depth (256 x
16) SAM and full depth (512 x 16) by setting the
VRAM in Serial Register Stop (SRS) mode with a
stop address of 128 bit (or less) and performing a
split transfer operation every 128 bits (or less) with a
tile depth of 2 or more. Unique features have been
added to these basic VRAM operations to enhance
update capability and to provide maximum system
design flexibility. Greater update rates can be
achieved with either flash write or block write
modes. Two W or two CE inputs are provided for indi-

vidual byte control for both normal write and block
write. For individual bit control, a Write-Per-Bit Mask
(WPBM) can be supplied on the data pins at RE time
for use during masked write transfers or masked
write cycles. A permanent mask can be loaded dur-
ing the Load Mask Register (LMR) cycle.
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Pin Assignments
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IBM Microelectronics IBMO025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Pin Description

Row Enable.
RE Latches the row addresses and the state of CE, TRG, W, and DSF to invoke the various DRAM port and serial port
functions.

Column Enable

CE Latches the column addresses and state of DSF to invoke various DRAM port and serial port functions. CE also acts
as an output enable for the DRAM port output pins.

Upper & Lower Column Enabie (Only In Dual CE Parts)

UCE, LCE |Latches the column address and state of DSF to invoke various DRAM port and serial port functions. LCE and UCE
control byte| and byte|) for the DRAM port read and write operations.

- Write (Only In Dual CE PARTS)
Enables the DRAM port write circuitry. It is also used as a control input pin to define the various operations at RE time.

Upper & Lower Write (Only In Dual W Parts)
W W Enable the DRAM port write circuitry for byte| and bytey, respectively. It is also used as a control input pin to define

the various operations at RE time. Either W being low is considered low for purposes of determining whether a cycle
is a read or write.

Data Transfer & Output Enable.

TRG A multifunctional input which in conjunction with other control pins either enables the DRAM data outputs or enables
transfer operations to take place between the serial and primary port. TRG is also used as a control input pin to define
the various operating modes at RE time.

Designated Special Function

DSk A control pin which is used in conjunction with other control pins to define the various operating modes at RE and CE
time.

Address Inputs

AB-AD Defines the celi(s) location within the DRAM and for detining the start pointer for the SAM. The address pins are mul-
tiplexed as row and column address inputs.
Random Port Input/Output
DQys - DQy

The DRAM port outputs in read mode and the DRAM port inputs in write mode. These ports also serve as input for the
mask load cycles, the color register load cycles, the DQ mask and column mask for block write.

SDQys - SDQ, Serial Port Input/Output
The serial port outputs in read mode and the serial port inputs in write mode. The output remains valid until next SC.

Serial Clock

sC The input is used to synchronize the SAM read and write operation. The rising edge of the SC signal is used to initiate
aread or write.

SE Serial Enable. Enable or disable the serial access circuitry.

Veo Voltage (5.0V+10% & 3.3V+10%). All voltages are referenced to the nearest Vgg pin.

Vss Ground. Vgg=0V

NC No Connect
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Block Dlagram
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Ordering Information.
Part Number Organization
Speed Voltage
472" SSOG .400" TSOP 256K X 16 p g
IBM025160LG5B-60 — 60 ns
Dual CE, Fast Page, 5.0V
IBM025160L.G5B-70 70ns
IBM025170LG5B-60 — 60 ns
Dual W, Fast Page, 5.0V
IBM025170LG5B-70 70ns 5.0V
1BM025161LG5B-60 — 80 ns ’
Dual CE, Extended Data, 5.0V
IBM025161LGSB-70 70ns
IBM025171LGSB-60 _ 60 ns
Dual W, Extended Data, 5.0V
IBM025171LG5B-70 70ns
IBM025160NG5B-60 |1BM025160NT3B-60 — 60 ns
Dual CE, Fast Page, 3.3V
IBM025160NG5B-70 |IBM025160NT3B-70 70ns
IBM025170NG5B-60 |IBM025170NT3B-60 — 60 ns
Dual W, Fast Page, 3.3V
IBM025170NG5B-70 |IBM025170NT3B-70 70ns 3.3V
IBM025161NG5B-60 |IBM025161NT3B-60 — 60 ns ’
Dual CE, Extended Data, 3.3V
IBM025161NG5B-70 |IBM025161NT3B-70 70ns
IBM025171NG5B-60 |IBM025171NT3B-60 — 60 ns
Dual W, Extended Data, 3.3V
IBM025171NGSB-70 |IBM025171NT3B-70 70ns
10 Revised 02/94
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Truth Table
RE CE Address DQ;
gzg: — — — — — FUNGTION
CE TRG w DSF DSF RE CE RE CE CE, "W
CE before RE
CBR 0(5) X 1(4) 0 - X - X - * |Refresh
CE Before RE
CBRS 0o(5) X 0(3) 1 - Stop - X - - Refresh and mode
set (2)
CE Before RE
CBRN 0(5) X 1(4) 1 - X - X - - Refresh without
mode reset
ROR 1 1 1 X - Row(1) X - - RE Only Refresh
LCR 1 1 1(4) 1 1 Row(1) X X X Color |Load Color Register
LMR 1 1 1(4) 1 0 Row(1) X X X Mask [Load Mask Register
RT 1 0 1(4) 0 X Row TAP X X X Read Transfer
Write Transfer
MWT 1 Q 0(3) 0 X Row TAP WPBM X 0 (Masked)
SRT 1 0 1(4) 1 X Row TAP X X X Split Read Transfer
Split Write Transfer
MSWT 1 0 0(3) 1 X Row TAP WPBM X X (Masked)
Data |Read Write Cycle
RW 1 1 1(4) 0 0 Row CcOoL X X Input | (No Mask)
Data |Read Write Cycle
RWM 1 1 0(3) 0 0 Row COL WPBM X Input | (Masked)
COL A3- ADDR |Block Write Cycle
BW 1 1 1(4) 0 1 Row A8 X - mask |(No Mask)
COL A3- ADDR |Block Write Cycle
BWM 1 1 0(3) 0 1 Row A8 wWPBM X mask |(Masked)
Flash Write Cycle
FWM 1 1 0(3) 1 X Row X WPBM X X (Masked)
Notes:
1.Row address needed only for refresh operation to the selected row. Otherwise this is a don't care.
2.This cycle is used to put the chip into special modes. The A; at RE fall select the desired mode.
3.Either W is 0.
4.Both Ware 1.
5.Either CE is 0 on Dual CE parts.

Revised 02/94 1
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Absolute Maximum Ratings (Notes: 1)

Rating
Symbol Item
5.0V

Veo Power Supply Voltage -1.0to +6.0 0510 +4.1 Vv

Ta Operating Temperature 01to +70 0to +70 °C

Tsta Storage Temperature -55 to +150 -55 10 +150 °C

Pp Power Dissipation 1.3 w

lout Short Circuit Output Current 50 mA

e e B o e o o T e B oeatial 2usions of e Speciicaton i ol MmBied. Expe:
sure to absolute maximum rating conditions for extended periods may affect reliability.
Recommended DC Operating Conditions (Ta= 0 to +70°C) (Notes: 1)
5.0 Voit 3.3 Volt
Symbo! Parameter Units
Min. Typ. Max. Min. Typ. Max.

Vee Supply Voltage 4.5 5.0 55 3.0 33 3.6 \'

Vi Input High Voitage 24 Veet0.5 2.0 Vect0.3 \Y

' Input Low Voltage -0.5 0.8 -0.3 0.8 \

1.All voltages referenced to Vgg.
Capacitance (Ta= 25°C, f= 1.0 MHz) (Note: 1)

Symbol Parameter Min. Max. Units

Ci Input Capacitance (Addresses) — 5 pF

Ce RE, CE. W, TRG, DSF, SC, SE — 7 pF

Co QOutput Capacitance (DQ;, SDQ;) — 7 pF

1.Data-in set-up and hold is measured from the later of the two timings - CE / UCE / LCE or W/ UW / TW.

Revised 02/94
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Output Drivers

Driver Impedance Output Voltage, Low Qutput Voltage, High
Serial Port 60+15Q lour=2.0 mA, V=0.4 lout=-1 MA, V=2.4
Paraliel Port 45+15Q lour=2.0 mA, V=0.4 lour=-1 MmA, V=2.4

AC Measurement Condition

Port Detect Load
Parallel Port Output Detect Level 2.0v/0.8V —
Serial Port Output Detect Level 2.0v/08v _
Parallel Port Qutput Load — 1 TTL + 50 PF
Serial Port Output Load — 17TTL + 30 PF

Revised 02/94
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Device Electrical Characteristics (Ta= 0o +70°C, V=5.0V/3.3V£10% )

5.0v 3.3V
Symbol Parameter Units | Notes
Min | Max | Min | Max
Operating Current (Random} 60 | — 135 — 135
lect Aﬁrage _P_ower Supply Operating Current mA 1,2,36
(RE and CE Cycling, tac=120ns -60, trc=130ns -70, SC=0) | -70 | — 130 | — 130
Operating Current (Serial) -60 — 40 — 40
lccz Average Power Supply Current mA 1,27
(tscc=20ns -60, t5cc=23ns -70) 70 | — 35 — 35
Operating Current (Both Port) -60 - 160 — 100
Average Power Supply Current
| == = i mA 12367
ccs (RE and CE Gycling, tac=120ns & tscc=20ns -60, tac=130ns | 0 [ _ | 450 | — | 150
& tscc=23ns -70)
Fast Page Mode Current 60 [ — 80 —_ 80 12467
lcca Average Power Supply Current, Fast Page Mode mA e
(RE &V Min., CE Gycling, tpc=40ns -60, tpc=45ns -70) 70 | — 70 — 70
Fast Page Mode Current {Serial) -60 — 85 — 85
| Average Power Supply Current, Fast Page/Serial A 127
ccs (RE < V) Min., CE Cycling, trc=40ns & tsc=20ns -60, 20| — 75 . 75 m “
tpc=45ns & tgcc=23ns -70)
Standby Supply Current 60 [ — 400 — 400
lece Power Supply Standby Current pA
{RE = CE =V¢¢, SC=0V) 70 | — | 400 — | 400
Data Transfer Current 60 [ — 130 — 130
lee? Average Power Supply Current mA
{tae=120ns -60, tgc=130ns -70, SC=0V) 70 | — 120 — 120
Data Transfer Current 60 [ — 140 — 140
lccs Average Power Supply Current mA
(lscc=20ns -60, tscc=23ns -70) 70| — 130 | — 130
Input Leakage Current, any input
| - -
O 1(0.0<Vins(Vee+1.0V)), All Other Pins Not Under Test=0V 101 #1010 |10 | uA
Output Leakage Current
o) |(Dour is disabled, 0.0<VoureVocMax.) A N B
Output Level (TTL})
VoH | output *H" Level Voltage (lour=-1mA, Random and Serial) 24 | — 24 — |V 4
Output Level (TTL)
Vou Output “L" Level Voltage (loyr=+2.0mA, Random and Serial) — | 04| — |04 v 4
1.lcct. lcca. Ices. Icca. ices. lee7 and Iccg depend on cycle rate.
2lcct loc2: locss Icca. lces. Icc7 and Igcs depend on output loading. Specified values are obtained with the output open.
3.Measured with one address change per RE cycle.
4.Measured with one column address change per page cycle.
5.V|H(min.) and V|| (max.) are reference levels for measuring timing of input signais. Also, transition times are measured between V| and V|| .
6.Measured with TRG =V} when CE =V||..
7.Measured with SE =V},

Revised 02/94
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AC Characteristics (T4=0to +70°C)

Read, Write, Read-Modify-Write and Ref. Cycles (Part 1 of 2) (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min. | Max. | Min. [ Max.
tasc Column address setup time Q — [¢] —_ ns
tasr Row address setup time 0 — Q —_ ns
tar Column address hold time after RE low 20 — 25 — ns
fcan Column address hold time after CE low 6 — 8 — ns 5
leas CE pulse width 15 16K 17 16K ns
teneL First CE to return high to last CE going low 6 — 8 — ns
torcH Last CE going low to first CE to re;urn high 6 — 8 — ns
tep CE precharge time 6 — 8 — ns
tcrp CE high before RE low precharge 5 — 10 — ns 8
tosn CE hold time 80 — 70 — ns
thisro) DSF hold time after CE low 6 — 8 — ns
tusrr) DSF hold time after RE low 6 — 8 — ns
e Write mask hold time after RE low 6 — 8 — ns
ms Data-in setup before RE low 0 — 0 — ns
trap RE to column address delay time 11 35 13 40 ns 4
tran Row address hold time after RE low 6 — 8 — ns
taas RE pulse width 60 16K 70 16K ns
tre twe Random read or write cycle time 95 — 110 — ns 1,2
troo Delay from RE low to CE low. 16 45 18 53 ns 3,5
trp RE precharge time 25 — 30 — ns 1,6,7
tasH RE hold time 15 — 17 - ns
tRwH W hold time after RE low 6 — 8 — ns
tsusFey DSF setup time before CE low 0 — 0 — ns

2.AC measurements assume ty=5ns.
specified trcp(max.) limit, then access time is controlled by tcAc.

specified trap(max.) limit, then access time is controlled by taa.

1.An initial pause of 100us is required after power-up followed by 8 RE only refresh cycles or 8 CE before RE refresh for proper device operation

3.Operation within the tgcp(max.) limit ensures that tpac(max.) can be met. trp{max.) is specified as a reference point only: If trcp is greater than the
4.Operation within the tRap(max.) limit ensures that trac(max.) can be met tyap(max.) is specified as a reference point only: If tRAp is greater than the

5.1RCD and tgAM cannot be at minimum values simultaneously. tRCD + (CAH >= 45ns (60ns tRAc product), tReD + tCAH>= 50ns (70ns tRac product).
6.tRWL and tpp cannot be at minimum values simultaneously. taw + tRp >= 60ns (60ns tRAC product), tRwL + IRP >= 70ns (70ns tRAG product).
7.1cwL and trp cannat be at minimum values simultaneously. tow) + trp >= 60ns (60ns IRAC preduct), tow| + tRp >= 70ns (70ns tpac product).
8.tcrp must be 15ns (60ns tRac) or 17ns (70ns trac) if a write-per-bit mask is used on the following RE cycle due to the fact that tofFF must be met.

Revised 02/94
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Read, Write, Read-Modify-Write and Ref. Cycles (Part 2 of 2) (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min. | Max. Min. | Max.

tsusrry | DSF setup time before RE low 0 — 0 —_ ns
tr Transition time (rise and fall) 3 50 3 50 ns
trem TRG hold time after RE low 6 — 8 — ns
tris TRG setup time before RE low 0 — 0 — ns
twsh Write setup time before RE low 0 — 0 — ns
twer Write hold time after RE low 20 — 25 — ns

1.An initial pause of 100us is required after power-up followed by 8 RE only refresh cycles or 8 CE before RE refresh for proper device operation
2.AC measurements assume tT=5ns.

3.Operation within the trcp(max.) limit ensures that tRac(max.) can be met. trep(max.) is specified as a reference point only: If tRcD is greater than the
specified tggp{max.} limit, then access time is controlled by tcaC.

4.Operation within the tgap(max.) limit ensures that tac(max.) can be met tyap(max.) is specified as a reference point only: If tRAD is greater than the
specified tgap{max.) limit, then access time is controlled by taa.

5.tRGD and toaH cannot be at minimum values simultaneously. tRCD + ICAH >= 45ns (60ns tRAC product), tRCD + ICAH>= 50ns (70ns tgAc product).
6.tgwL and 1gp cannot be at minimum values simultaneously. twL + tRP >= 60ns (60ns tRAC product), tRWL + tRP >= 70ns (70ns tRAG product).
7.tcwL and trp cannot be at minimum values simultaneously. towp + tRp >= 60ns (60ns IRAC product), towL * tRp >= 70ns (70ns tgac product).
8.1cpp must be 15ns (60ns tRAC) or 17ns (70ns tRAC) if & write-per-bit mask is used on the following RE cycle due to the fact that topF must be met.

Write Cycle
-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.

tow. |Write Command setup before CE high 15 — 17 — ns 4
tow  |Data-in hold time after CE low 8 — 8 — ns 1
tour  |Data-in hold time after RE low 20 — 25 — ns

tosc |Data-in setup before CE low 0 — 0 — ns

tosw | Data-in setup before W low 0 — 0 — ns

teip | TRG high before data-in applied on primary port data pins 15 — 17 — ns

tawe | Write setup time before RE high 15 — 17 — ns 3
twen  |Write hold time after CE low 6 — 8 — ns

twes | Early write command setup before CE Low 0 — ] — ns 1,2
twp Write command pulse width 6 _— 8 — ns

1.Data-in set-up and hold is measured from the fater of the two timings - CE / UCE / LCE or W/ UW / [W.

2.1rwWD. t1CWD. tAWD and topyy are not restrictive parameters. They are included as electrical characteristics only. If twes>=twes(min) the cycle is an
early write cycle and the data pin will remain open circuit (high impedance) through the entire cycle; if tRWD>=trwo(min}, tcwp>=tcwn(min), and
Tepw>=Tcpw (min) (Fast Page Mode}, the cycle is a Read-Modify-Write cycle and the data out will contain data read from the selected cell; if neither of
the above sets of conditions are satisfied, the condition of the data out (at access time) is indeterminate.

3.tRwL and trp cannot be at minimum values simultaneously. tRwL + tRp >= 60ns (60ns traC product), IRWL + IRP >= 70ns (70ns IRAC product).
4.lcwL and tpp cannot be at minimum values simultanecusly. towlL + tRp >= 60ns (60ns IRAC product), towL + tRP >= 70ns (70ns tRAC product).
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Read-Modify-Write-Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
tawp Column address to W low 50 — 60 — ns 1
tewn CE low to W low 35 — 40 — ns 1
oeH Output disable (TRG high) hold time from W low 15 — 17 — ns
tawc Read-modify-write cycle time 135 — 155 — ns
thwD RE low to W low 80 — 95 — ns 1

1.1RWD, tqwg), tAWD,and ECFW are not restrictive parameters. They are included as electrical characteristics only. If twc. >=tWC§(min) the cycle is an
early write cycle arid the data pin will remain open cnrcunéhﬁ;h impedance) lhrough the entire cycle; if 1ng>=tgw9¥x'ur% tgw[? =t%w8(m|n),_and
Tepw>=Tcpw (min) (Fast Page Mode), the cycle is a Read-Modify-Write c?'cle and the data out will contain rom the selacted cell; if neither of

st ), a ata rea
the above sets of conditions are satisfied, the condition of the data out {af access time) is indeterminate

Read Cycle
Symbol Parameter 60 70 Units Notes
Min. Max. Min. Max.

taa Access time from column address — 30 — 35 ns 23
tcac Access time from CE — 15 — 17 ns 1,23
toEa Access time from TRG — 15 — 17 ns
toes Output enable setup (TRG low) to RE high 10 — 10 —_ ns
toez Primary output disable from TRG high 0 15 0 17 ns
torr Primary output disable from CE 0 15 0 17 ns 5
taac Access time from RE — 60 — 70 ns 1,2,3
traL Column address to RE high 30 — 35 — ns
theH Read hold time after CE goes high 0 — 0 — ns 4
thes Read command setup time 0 — 0 — ns
tRAH Read command hold time to RAS 0 — 0 — ns 4

1.Operation within the t max.} limit ensures that t max.) can be met. t max.) is specified as a reference paint only: If is greater than the
sgeciiiedtgco(maxﬁ%t(, then)access time is conﬁé%% by ')CAC- ReD!( Jissp P y-1RCD 9

2.Operation within the IRap(max.) limit ensures that trAc(max.) can be met tgap(max.) is specified as a reference point only: If tRAp is greater than the
specified tRap(max.) limit, then access time is cantrolted by tAa.

3.Measured with the specified current and 50 pF load for the primary port. Output reterenced levels: Vou=2.0V and Vo =0.8V.
4.Either IRCH or trR4 must be satisfied for a read cycle.
5.toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

Fast Page Mode Read-Modify-Write-Cycle

Symbol Parameter Units Notes
Min. Max. Min. Max.

trwecp Fast page mode read-modify-write Cycle Time 74 — 84 — ns

Revised 02/94 17
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Page Mode Cycle

18

-60 -70 )
Symbol Parameter Units Notes
Min. | Max Min. Max.
tacp Access time from CE precharge — 35 —_ 40 ns
thee Extended data out cycle time 25 — 30 — ns
trc Fast page mode cycle time 35 — 40 — ns
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min. Max Min. Max.
) CE held low after RE low 6 N 8 _ ns
CHR (CE before RE refresh)
CE low setup before RE low
tesr (CE before RE refresh) 5 - 5 ns
tRer Refresh period — 32 —_ 32 ms
trrc RE high to CE low precharge 0 — 0 —_ ns
Revised 02/94
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Serial Read, Write and Transfer Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max Min. Max
tesp CE low to first SC high after TRG goes high 15 — 17 — ns
tetH Delay time from CE ow to TRG high 15 — 15 — ns
Delay time, RE high to last (most significant rising
La(RHMS) edge of SC before boundary switch during split read 20 - 20 _ ns
transfer Cycles

totH TRG hold after RE high 5 — 5 — ns

81 o switon o AE ow duing epl read ransioreyees | S | — | 7| = | ™
tesn SE setup before RE low 0 — 0 — ns
trso RE low to first SC high after TRG goes high 60 — 70 — ns
tath RE low to TRG high 45 — 55 — ns
tsc Width of SC high 6 — 7 — ns
tsca Access time from SC going high 3 15 3 17 ns 1
tscc Serial clock cycle time 18 — 20 — ns
tsce Width of SC low 6 — 7 — ns
tspH Serial data-in hold time after SC high 5 — 5 — ns
tsps Serial data-in setup time to SC high 2 —_ 2 — ns
tsea Access time from SE going low 2 8 2 10 ns
tsrp Serial enable setup time to SC high 3 — 3 — ns
tsez Serial output disable from SE high 0 8 0 10 ns
tson Old serial data out hold time after SC High 3 — 3 — ns
tsms SC going high to RE low 8 — 10 — ns
tsws f:zfr;irg)h to SC high (first serial clock after real time a _ 10 _ ne
treu TRG hold time to CE high 5 — 5 — ns
trAu TRG hold to RE high 8 — 10 — ns
trre RE high to SC high (serial wiite transfer) 15 — 20 — ns
trat ts;gnz;gr delay to TRG high during a real time read 5 . 5 _ ns

1.Measured with the specified current and 30 pF load for the serial port. Output referenced levels: VoH=2.0V and Vg =0.8V.

Revised 02/94
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Read Cycle Timings (Note: Either trry or trgH Must be met on read cycles.)
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Write Cycle (Early Write)
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[e—=tsu (sFc)

IH (SFC)

tris

twse]

tew

tWCF{

trwt.

twes
X

M twen ——— /

twe

<——I Lﬁtou—'

)
|

’|'

Valid Data In

b

A

torr

D C"H™or L7
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1BM025170 IBM025160

256K X 16 MULTIPORT VIDEO RAM

IBM Microelectronics

Write Cycle (Late Write)

twe
tras RP
Viu— 3 L N
RE \ tRaL
Vie— X
Ir
tr tesu E "
te———trco trsn
Viu— 1 .
CE tran teas / .
Vi— AR _t RP
1
tam cp
task s
" [~— trap le—tcan —=
Vig— [ A L A
A0-A8 Row Column
Vie— | . L +

tsu (sFry

Via—
DSF
Vie— |

e} <—>tH(SFR) el

/—\ tsu sFe)

th sFc)
bis |es] trin
T 3 T (
TRG A\ [/
Vi :.iz toen j
Gl towL !
t T twen L
WSR 4 | twer
V- & ’ 3
w WPB taHp
Vii— AR 4 X
tms ‘—’l ety Tosw twp
torr tawe
| |
Vire s ) 3
DQ Mask Valid Data In
ViL— i

[vware

|.it0H _ .
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IBM Microelectronics

IBM025160 IBM025170

256K X 16 MULTIPORT VIDEO RAM

Read-Modify-Write Cycle

trwe
lras
7 — \
RE thp
Vi - t | % 1 ‘
T
tesu L
¢ le——tcrRp —
RCD tRSH
_ Vi — N r AN
CE \ tons \
Vii - |
* le—| tRAK h tee
tar
task basc
‘_tRAD ‘—tCAH —>
Vi = A N ¥ Al
AQ-A8 Row Column
Vi - Nas + AN .
[
tsu sFR) ] r tsusroy
H (SFR)
Vie - th (sFo)
DSF
Vie-_ & y 3 I
tres fe—s] to -
_..__V'H - 'S ' X
TRG v oo —! togn
- tRwH [l
| tewn — tewL
twsh [ | tacs ' twar —
| l twer ]
Vin ~ + fcac L
Vi - A loea toHp | I
— I I =
tawo
t ety —]
* fa LtM_. 08z ton
Vin — + X ¥ £
DQ Mask Valid Output Data In
Vi — AR + . N
|-'—tRAC —
o
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IBM025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

Fast Page Mode Read Cycle (Note: tca.. tasc. tcan. apply to all page mode cycles.)

tras tap

le——tRsH —
le—tcp —

trep ‘—’tCRP

|, ey L
._.tRADA_‘ t l,PG

AR
tRAL

1 ¢ tean

ASR fe— [ ASC te—n
Vi = I~ M\ . Ir

AQC-AB Row Column Golumn :
Vi X 7 T v, X
th sFey
tsuisrr) = J—e{th(sery

Vik — [*—={1su sFc) 4
DSF
Vo - | [ )

tris le—m le—sl by

—_VYm - A r—
TRG 7
Vi — \ \l, /—_\ l—tRRH
|

tacs tRCH<——| '._‘tacs le——trew
Viw —

w / le—lcac —+ V \
Vie - tan tan toez

L——tOEA ™

t
{RAC

Vi — i — i's pl
ba Hi-Z Valid Out Valid Out >_Hi-z___

Vi — + / ] ]
D “Hor "

tace le—torr —
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IBM Microelectronics IBM025160 IBM025170

256K X 16 MULTIPORT VIDEO RAM

Fast Page Mode Write Cycle (Note: tngc must be met on early write cycles. tpgw must be met on late write
cycles.)

tras tre ]
__ V- 1 -
RE
Vi T y
tosu tasn
tRCD fe— tCP — - tcrp
CE Vi N \|fcas / B N Z'
Vie— T 1
tasr| [ trao— tee
[-—— tar
tasc
AH ’* - toan—] trar
|

t.'—’\ H
I
Vii— ~ - .
AO-A8 Row Column Column |
Ve A L/ o

| | 1] L e
suisFr) tsusre) tsuisre) M
Vin— T t e+ thisrc) — 7
DSF H(SF b
Vi - il |
EI_-_S_ trun tomp
e
Vig_ 4= X
TRG ] twes
Vie_ twse sc ey "t
e fowL *—towL—=
. : A . | trwe
sy DH
V- -~ ]
w WwPB X twp
Vie_ ; i A
tws ‘ | «—— loen =
twer
oo — ton

Vin_ /- £ 3
bQ Mask Valid Data In Data In
Vieo \_ AR 4

L touR

D TN or Lt
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IBMO025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

Fast Page Mode Read-Modify-Write Cycle

tras tee

Vi~ X
= 1

Vi— iy —

tosH tep trskH
taco leap —|

Vin— T RS
CE t

Vie- - &_ - 1 uy J

le—TRaD A‘ ‘ trwep
1ar
t tRan
AR le—wl [0 tasc e toan
Vin— + T ' ‘\“
AD-A8 Row Column Column
Vi— oy ] h T I
tsu(sFr) {e—d] th (sFR) tc_w: T

Vi r=tsu sFo) A
DSF \

Vie— iy / \

[ trwn tawn I tace —  Low L
twoR e m l+—Ttrcs ““'I I trwo ] N
Vi £ i L - .
w o, >§ WPB owo
L [PU— . ~
| W T foac ;
tms '——‘ fe—nt taan le—Tan — Tosw o A‘

Vig— - ‘s Tvai [Valid "[
DQ Mask valid Valid In Valia

Vi \ i \ Out _Out ]

'RAC
le—triy toga—] taHp toez
Vin—
TRG
Vi—
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IBM Microelectronics IBM025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Extended Data Out Read

thas tap
Viu — AR A
RE \ [
Vi — ] \
tosk trsh
treo —tep —» tere
Vi T Immmn i)
CE v \ teas \
L — e T e
t lesn
le—tRao 4,1 ’ .
thec
tar
1 traL
tsrl o [P tase ] b toan ] i l
Vi — [ A s A ¥
A0-A8 Row Column Column
Vi . v h y ~
tsu Fsm) o sr th sFe)
Vim - \ —1susFc) :
DSF
Vi - N 7- i Ny \
trs e Lo truy
. Vih — ) \_ N L
TRG ]
Vi - A t
L + RRH
twsh [« -

tacs Tk F r-—' thos [——tRcH

Vi - o 1 &
— le—tcac —
W
Vi — / toea tan
tan toez
trac face
Vi — ) =+ - .
DQ Hi-Z Valid Out valid Out Hi-Z —
Vie - + *

Revised 02/94 27




IBM025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

Block Write (Early Write)

twe
tras tap
I | trac b L
AE \ t Z
Vi — ‘ o 11
T pu )
I~ trsh
treo lerp
V- RN 7 AN
CE v X tcas \
[ e tano ] K b ‘P
rAR
tran
Tasm |,__| tasc ] Tean —f
V|H — - - i 3
AD-A8 Row Column A3-A8
Vie - - . - T\
T
t et sy *—"tsu sFo)
SU (SFR) el t
H (SFC)
Vi — - "
DSF
Ve o\ L
tTLS [ | tTLH
Vin = ' 'S
TRG
Vo -
twsn el [T tF!WH ! tl l
WCR
tl
Vig — - 3 s t
W WPB le twon ]
Vi — - E T
]t
tus r._, tosc - tou
DHR
Vi — + v
DQ Mask Address Mask
Vie - ]
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IBM Microelectronics IBMO25160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Block Write Cycle (Late Write)

twe
tRas trp
P — tRAL A 1
RE
tesH
Vie— Lt
iy — LT
1 tRsH ‘
tRCD CRP:
_ ViH— 3 S AR
CE v tcas / "
IL— 2 - P \
le—IRAD—! I\
AR
tRaAH
WSRL_ |+ tag i tCAH—»
ViH- r N I RS
AO-A8 Column A3-A8
V|L— L -+ - T Hiha .
|
-—-|t
T \ SU(SFR)
SU (SFR
(SFRp l—o'H (SFR Y% (sFR)
ViH— A 3 ' ‘ ’
DSF \ .
IL — o 7
X towt: I
T L tRWL:
— V- T
TRG ’ 1 -[ toe
ViL- \ !
t 1 tweH
WSRa—| [ "|tRWH
twer

—  Vju_ A
Waow 1 WPB / : : /
Vie- ; 7 tGHD K g,
t [ twyp —————
s le—u{ IMH tosw WP

toH

Vi - Y + 1
DQ Mask Address mask
Vi - 3 X T

| IpHR
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IBM025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

Load Color Register (Early Load)

twe
t
RAS tee
Vig — A £ T
RE X tesn Z
- j
tr p— :T_
e tash
trep tore
Vih — =+ +£
CE \ tcas /
Vi - - - lep |
tran

Vih = ~ Rt :
AO-A8 Refresh ‘ : : : { ;
V|L — . Row | i 5 g s
: L : : B
tu sFry | et ey [——tswsrc) :
H(SFC)
Vi — y B ] : :
DSF ; : g :
VIL _ : o .

tTLH

tTLS

J— - £
TRG :
Vi -

twspf— fb—————tyon ——
|
v 1 twes
= M- y 3 —twen —
W tRWH e~ /
VIL he 7
tosc H ton
tonr
Vi = h
Da Color Data
Vi - 1
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IBM Microelectronics

1BM025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Load Color Register (Late Load)

twe
t
RAS -
. Vg — 3 i s X
RE \ tesm Z
VIL - 10t
tr — ] e
e IRSH
treo terp
Vo al ] y
CE teas /
Ve - B — lop
tran
tasr —
Vig = [ X
AO-A8 Refresh
w - Row g
T
tsu Ry [ |ty srry ‘_.{tsu(sm’
thsFe)
Vi — & B | 3
DSF y
Vo
o] Je—t t, I
trs TLH CWL |
trwi
Vih - A i
TRG 3 ?l
Vi - ton ToeH
twsn [=—= trwH ! | twen
twer
Vi - r AN 1
w Tosw
Vi — + -
tig | sl [——>{tim twe
ton
I tonr
Vi — h
DQ Color Data
Vi — 1
D t"H'or “L”
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{BM025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

Load Mask Register (Early Load)

twe
tras tep
Viy - -] + e
RE tesn Z
Vi - ] 1|t
/T tRsH
tRCD t"RP
Viw — R =+
CE \ tcas
Vi - X — Iep |

tran

V|H — - X
AD-A8 Refresh .
Vi — | Row |

;
tsu (sFc)

tsuermy [ l—efty gy

tH (sFo)

s T )

trm

vIH

—‘

o/

[0l

i |
}\'

Vi

Vi — 1 fes —o]
W tFiWH —— o
Vi = 1
losc |-—-1 ton
| tDHF{

Vin— E
DQ Write Mask

V- #_

C“Hor L

L]
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IBM Microelectronics IBMO25160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Load Mask Register (Late Load)

twe
taas the
Vi — By I A
_ , /
Vie — \‘ N 1
Y — -
— | e 1
oo RSH terp
Vih — A i \
CE foxs /
“ _ ¥ E tep
tRan
tasr . [
Vin — + X : ’
AQ-A8 ; Refresh : » : ‘k » L
Vie - - Row T : : L o L -
I i
tsu(sFR) fe— U (sFR) v th (sFc
H (SFC}
VIH - ¥ ] i - i
DSF
Vie - . ]
trs T [ b towe !
trwe
Vi = A -
TRG i)
Vo - 1ol
EH
A T tawn oo t
e WCH
twer
V-~ B \ A / . ’ L ‘
W YTy — - =
Vi "J fosw I3 X - ‘
s b= ton e
ItDHR
Vi — |
Da Write Mask
Vi - 1

“H" or “L"

[ ]
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IBM025170 IBM025160

256K X 16 MULTIPORT VIDEO RAM

IBM Microelectronics

Flash Write Cycle

tRas

tWC

Ve A

terp |-—-

—tr

‘—-ItCHR

‘Z- trp

Ve
CE
Vi—

re— tran

Vig— ¥ —
AO-A8 Row
A +

lael th (sFR)

i tTLH

et tRWH
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IBM NﬁCI’OCICCtI‘OIliCS IBM025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

SAM -»> RAM Data Transfer

Vin— 3 t i’a X

Vi— y trcp a4

le—1RAD — &

Vi~
CE toas |
Vie— +

AR
tASC '—-l
tasa le_oitRan fe—tean —
V- B! xr A
AO-A8 Row Column
V||_— ¥ 1 =
tSU (SFR) tH (SFR) 1 J

Vi e
DSF
Vie— B £

tris [ ] [ _Jtrn I |

Vin-
TRG
Vi I £

twsh
Vig—
Vo \ i

tms f—od ety | }

Viu— A X
DQ Mask
Vi— -

2

tsrs e | i taso 1
—Ttsc —) I tesp

Vin— — TRP T T |-L

SC V, _Z‘_—tSDH
L— IspH
teoe] b tscp ——=
tsos

Vin— \-£ p i'a
spq ' \fDaa Data In

Vi— JAs In | A
— V-
SE

Vie—

Revised 02/94 35



IBM025170 IBM025160 IBM Microelectronics

256K X 16 MULTIPORT VIDEO RAM

Split Write Transfer Timing

twe
Viy— A tras e T
RE trp
Vi— ——trco —H
tosk
le—tRap — o
Ve
CE tcas
Vie— x
tAFI |
tasc -—-I
tash oo lesilman le—tcan
Vi— ¥ 3 y
AD-A8 v Row Column
IL— g -+ -
-
tsusFA) lea H (SFR) CA; is A Don't Care

twsr L |tawn | I
_ MH-
Vie— L +
s el enl tuy ‘
Viu— /. X
DQ v Mask
L K : j- ’ |
tsms 4—-4 tasp I
<_(s
Vin— - \L—t A A
sC Z
Vie—- ‘{ tson | ——Ttson
t sﬁ,-‘ tsce .
sos
Vin— L
sDQ Data Data in
Vi In _J

C*H"or “L”

[ ]
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IBM Microelectronics

IBM025160 1BM025170

256K X 16 MULTIPORT VIDEO RAM

RAM — SAM Data Transfer

h__

tre
/. A tras ¥
RE
Vi Y—theo — /
tosu
le—tRaD —]
Vi
CE (- toas
V- AN F
t
AR
tasc H
IASRH L .tRan le—Toan —f

RS Y .
Tap Point
Ag-Ag Column

i

tsusFR) o]

Viu—
DSF
Vi— L

V.H_ \
V.L_ L

th sFr) ( ’-—; —trou —-[
ts | treu 4—-| l-——tDTH ——j
leteth | 5 g
trrH Z ‘

twsal__ | ___l trwn

V- A
Vie— [ .
T L
__tsc trsp T teso
sC Vi 1 B tsws —-/—
Vi— 4
tscp P tscc
(€ tsca —— trse —
Vip—
sDQ Old Data Old Data >< Old Data F( New Data
- !
-

1-—tSOH

Vie—

D TH”or“L”
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IBM025170 IBM025160
256K X 16 MULTIPORT VIDEO RAM

IBM Microelectronics

Split Read Transfer Timing

AO-A8

-
T
)

DSF

]

sC

Ve A

Ve \

Vip—
tCAS
Vi—
tasc toan
tASR'._. leo{tRan
Viu— R Y
v Row Tap [N] + Msb
- .
s .ty CA;is A Don't Care (
Viy— \ /
Vie— 7
tsu (sFr) I__, ~— th (seR) j
Vin— f j\
V-
twsnl___ ] tawn |

Vig—
Vie—

to (7FRG)

\

tasp

tsc

le—Tlscc

Vin— £ ] to RHMS)
Mo\ lsce | 127/255 N
V- J £
7 7

“—‘tSCA

S0 D S

)’*tson
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IBM Microelectronics

IBM025160 IBM025170
256K X 16 MULTIPORT VIDEO RAM

Split Register Operating Sequence

Vig— | 7 s 7F T
RE
/ / /
Vi 7 T’ !
CE
CA7 is don't care
VIH— ///'/ //// ////
AO-A8
Vi /) /) /)
Rowl TapL1 I Rowl| TapH1 H Row (I+1) TapH2 7 Row (I+1) TapHd
Ag-1 Ag-0 Ag-1
— i\ WA A\
ViH— \ WA W\
TRG
Vin-
DSF } } \ } \
ViL—
" y /] /L
7/ 7r 7/
SC
ViL- / i
-
TapL1 | 1277 |0 tlrapmt 2ss |t t Tape
Rowl Rowl Rowl Rowl RowJ
Normal sC Split Register SC Split Register SC Repeat
Transfer Read |cycles | Transfertoload |cycles| Transfertoload |cycles| high/low half
(QSF) high from | highhalfofdata |tolast| nextrowlow |[tolast| load sequence
TAPLA1 register bit of half bit of
low high
half half
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IBM025170 IBM025160
256K X 16 MULTIPORT VIDEO RAM

IBM Microelectronics

Serial Read

Vi

Serial Write

SC
Vi—

Vi

SD
Ay

== Vi
Vi

1.

iscc

tsea

t—tlsc %
le——tsoH —

S

le—Ttsca —

-—’_——:Tsc tscp
SCP ¥
R §
tsps L tspn {sos tspH ]
X Valid Data }( Valid Data
T

tsro

D *H™or “L”
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IBM Microelectronics

IBM025160 I1BM025170

256K X 16 MULTIPORT VIDEO RAM

RE Only Refresh

Vip—

Vi—

Viu—

Vi~

Viu-
AO-A8
Vi—

Viu—

—
o]
[9)

Vi—

Vin—

=

Vi—

Vig—
DSF
Vie—

{crp —=

trpe

tasa - tran -

X Row

tris l—Trin —f

L_IRWH —
twsa

D (“H”or "L”
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IBM025170 IBM025160 IBM Microelectronics
256K X 16 MULTIPORT VIDEO RAM

CE Before RE Refresh (CBR-with Mode Reset)

the
tre
RAS
Vin_ + L
RE
Vi— 1
" tapc ‘
v {enn
_ " tesr
CE
Vo \ ]
twsh | le—trwH—>!
Vine f A
w
Vi—
tsu sFr) b srmy
Vii—
DSF
Vi Az +

e
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IBM Microelectronics

CE Before RE Refresh (CBRS-with Mode Set)

tras

IBM025160 1BM025170
256K X 16 MULTIPORT VIDEO RAM

Vin— £

Vi— trec

ViH—

Vi—

CSR

——lonr —

twsr

tF\WH

Viu—

Vi—

|

th ser)

tsu (sFm)

Viu—-
DSF
Vi—

R |

task

tran

V-
AQ-A8

IL—

MODE
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IBM025170 IBM025160 IBM Microelectronics

256K X 16 MULTIPORT VIDEO RAM

CE Before RE Refresh (CBRN-No Mode Reset)

tap
Tras

Viu— —L A |

Vi~ tarc e

Vin— Az CSA ~ tewr
CE

VlL— -

N
twse e

Viy~- o : : ]_ L
w o

Vie— :

tsu ser) b sFm)
Vi \

DSF
V||__
|:| T*H”or “L"
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IBM025160 1BM025170
256K X 16 MULTIPORT VIDEO RAM

Skewed CE
- o
— 7 (Overlapping CE) i
RE
Vi— 3
[CE V- 3 o
Vi Xr le——toLon —=]
Vi 1 ¢ K
UCE CAS
Vi tran T T
tasr || kv tasc 