VE16418165B,VE26418165B
IM.,2M x 64-Bit
Dynamic RAM Module

Description

The VE16418165B and VE26418165B are 1M x 64-bit and 2M X 64-bit dual-in-line dynamic
RAM modules(DIMM). It is mounted by 4/8 pieces of 1M x 16 DRAM (VG26V18165BB), and
each in a standard 42 pin plastic SOJ packages. The VE16418165B and VE26418165B makes

high density possible without utilizing the surface mount technology on the printed circuit board.

Decoupling capacitors are mounted on power supply line for noise reduction.

Features
VE16418165B:
- 1,048,576 word by 64 bits organization
+ Single 3.3V (+10%) power supply
+ High speed tgac access time : 60/70ns(max)
- Low power dissipation
- Active mode : 2.59/2.45 W(Max)
- Standby mode : 7.2mW(Max)
« Extended-data-out (EDO) page mode capability
« LVTTL compatible I/O levels
+ 1024 refresh cycles during a 16 ms period
- Multiple refresh modes capability
RAS only refresh, CAS before RAS refresh, and hidden refresh
- 168 pin Dual in-line memaory module
- JEDEC Standard pinout

VE26418165B:
+ 2,097,152 word by 64 bits organization
+ Single 3.3V (+10%) power supply
+ High speed tgac access time : 60/70ns(max)
+ Low power dissipation
- Active mode : 2.62/2.48 W(Max)
- Standby mode : 14.4mW(Max)
- Extended-data-out (EDO) page mode capability
+ LVTTL compatible /O levels (Vce=3.3V)
+ 1024 refresh cycles during a 16 ms period
+ Muftiple refresh modes capability
RAS only refresh, CAS before RAS refresh and hidden refresh
- 168 pin Dual in-line memory module
- JEDEC Standard pinout
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VE16418165B,VE26418165B

VIS Y, IM,2M x 64-Bit
Dynamic RAM Module

Pin assignment (Front View)

VG26V18165B VG26V181658 VG26V18165B VG26V18165B

o []

© N N

1 RO 40 # 84
Pin Out
Pin | Name | Pin | Name | Pin | Name | Pin Name Pin | Name | Pin Name Pin Name Pin | Name
1 Vgg | 22 NC 43 | Vgg | 64 Vgs 85 Vgg | 106 NC 127 | . Vgg 148 | Vgg
2 [sle}} 23 Vss 4“4 | B2 | 65 pQ22 86 | DQ33 | 107 Vgs 128 DU 149 | DQS4
3 DQ2 | 24 NC 45 |RaS2| €6 DQ23 87 | DQ34 | 108 NC 129 | ycrRAS3 | 150 | DQSS
4 | DQ3 | 25 NC 46 CAS?2 67 DQ24 88 | DQ35 | 109 NC 130 CAS6 151 | DQS56
5 DQ4 | 26 Vee 47 CAS3 68 Vgg 89 | DQ36 | 110 Vee 13 CAS7 152 | Vgg
6 [Vece | 27 | wED | %8 | WEZ | ©9 Da2s 90 | Voo | M DU 132 DU 153 | DQS7
7 bas [ 28 | ~agp | 4 | Vec 70 DQ26 91" | DQ37 | 112 CAS4 133 Vee 154 | DQs8
8 DA6 | 29 [ magt | S NC 7 DQ27 92 | DQ38 | 113 CAS5 134 NC 155 | DQSe
9 DQ7 | 30 RASO 51 NC 72 DQ28 93 | DQ39 | 114 | \~rRAST | 135 NC 156 | DQ60
10 | Das | 31 OE0 | 52 NC 73 Vee 94 | DQ4o | 115 DU 136 NC 187 | Voo
11 | DQ9 | 32 Vgg 53 NC 74 DQz3 95 | DQ4t | 116 Vgs 137 NC 158 | DQ61
12 | Vgg | 33 AD 54 | Vgg | 75 DQ30 96 Vgs | 117 A1 138 Vgs 159 | DQ62
13 | DQ10 | 34 A2 55 | DQ17 | 76 DQ3t 97 | DQ42 | 118 A3 139 DQ49 160 | DQ63
14 | DQ11 35 A4 56 | DQ18 | 77 £Q32 98 DQ43 | 119 A5 140 DQS0 161 | DQ64
1S | DQ12 | 36 A8 57 | DQ19 | 78 Vssg 99 | DQ44 | 120 A7 141 DaQs1 162 | Vgg
16 | DQ13 | 37 A8 58 | DQ20 | 79 NC 100 | DQ45 | 121 A9 142 DQS52 163 | NC
17 | DQ14 | 38 A10 59 | Vgg | 80 NC 101 | DQ46 | 122 A1 143 Vee 164 | NC
18 | Voo | 39 A12 60 | DQz21 | 81 NC 102 | Voo | 123 A13 144 DQs3 1658 SACQ
19 | DQ1S| 40 Vee 61 NC 82 SDA 103 | DQ47 | 124 Vee 145 NC 166 | SA1
20 | DQ16 | 41 Voo 62 DU 83 SCL 104 | DQ48 | 125 DU 146 DU 167 | SA2
21 NC 42 [s]V} 63 NC 84 Voo 105 NC 126 DU 147 NC 168 | Vg

Note : NC=No connect, DU=Don't Use.* : 2M x 64 Version
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VE16418165B,VE26418165B

IM,2M x 64-Bit

Dynamic RAM Module

VISH

Block Diagram (VE164181658)

CASO LCAS 321.2 — 3312
CAS1 —— ] UCAS 0as ba3
RASC RAS 1 : :
Ve We Dats [—— pats
OEO oF DQ16|——DQ16
CAS2 LCAS D1 |—— DQ17
FAS3 Y DQ2 —— D18
CAS3
] licis Da3 |——pat9
RAS U2 : :
—_ DA15 —— DaQ31
OE DQ16 —— DQ32
CAS4 1CAS 3%12 — gggj
CASS5 UCAS DQ3 DQ35
RAS2 RAS U3 : :
W Z—@ ry=y B .
We2 VE DQ15 |—— DQ47
CE2 OF DQI6|—— DQ48
CAS6 LCAS DQl [—— DpQ49
CAS7 Y. DQZ —— DQASo
- LiAS na3 L past
RAS U4 . )
WE : :
_ DQ1S —— DQ63
OE DQ16 —— DA64
AO~AQ
Vece i -
T ct~c4
Vss

Serial PO

SADSAt SA2

S~ |AD AT A2 S

DA

Y

Ui~U4

Ui~u4
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VE16418165B,VE26418165B
IM,2M x 64-Bit
Dynamic RAM Module

VISHi

Block Diagram (VE26418165B)
WED WE2
OEo OE2
RAS0 RAS1
CAS0
CAS1
LCAS DQt — DQ1 LCAS DAl p—— DQ1
— DQ2 }— DQ2 — pQ2 — paz
UcAS D@3 |— D@3 UCAS pa3 |— Da3
RAS U1 : RAS ys :
OF DQ16 — DQ16 oF DQI6— DQ16
CAS2
CAS3
LCAS e L Dg:‘g LCAS DQ! — paty
i DQo2 — D Y DQ2 — pa1s
UCAS 043 L pats UCAS pa3 [— pore
RAS U2 : RAS U6 :
WE : : WE :
3 D16 [—— DQ32 OF DRI6—— pQ32
RAS2 —
_— RAS3
CAS4
CAS5
LCAS DR —DQ33 LCAS pat |— paass
—— DQ2 |—DQ34 Y 0Q2 {— pa34
UCA
S Da3 —pa3s ycAs DQ3 |— DQ3s
RAS Y3 : RAS yr :
WE : : WE : :
OF  DQI6}—DQ4s 3 oatel— paas
CASE
CAS7
LCAS 301 — DQ4s LCAS 0ot | pads
Q2 |— paso — DO2 — paso
UCAS 5oz [ pas UCAS  pa3 |— past
RAS u4 : RAS yg :
WE ; ; 3 : :
o DQ16[—— DQs4 oE DQ16— pas4
AQ ~ AZ l ]
vee :L > U1-U8
- ¢t -~c8
Serial PD Vsg » Ui~U8
SCL-»1A0 A1 A2 |~»SDA
SAOSA18A2
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VE16418165B,VE26418165B

IM.2M x 64-Bit
Dynamic RAM Module ' VIS m
Truth Table
ADDRESSES Notes
FUNCTION RAS |cas| WE | o | ROW | coL DQg
STANDBY H H-X]| X X X X |High-Z
READ L L |'H L ROW | COL |Data-Out
WRITE (EARLY WRITE) L L L X | ROW | COL |Data-In
READ WRITE L L |H-L|L—>H| ROW | COL |Data-Out,Data-In
EDO PAGE 1st Cycle L H-oL| H L | ROW | COL |Data-Out
MODE READ 2nd Cycle L HoL| H L n/a COL |Data-Out
EDO PAGE MODE | 1st Cycle L HoL| L X | ROW | COL |Data-in
WRITE 2nt Cycle L H-L| L X nfa | COL |Data-in
EDO PAGE MODE | 1st Cycle L H-L|H-L|L-H| ROW | COL |Data-Out,Data In
READ WRITE 2nd Cycle L H-oL|H-L}L—>H]| n/a | COL |Data-Out, Data In
HIDDEN READ |[L—oH-L| L H L | ROW | COL |Data-Out
REFRESH WRITE |[L-H-L] L L X ROW | COL |Data-In 1
RAS ONLY REFRESH L H X X ROW | n/a |High-Z
CBR REFRESH H—-L L X X X X |High-Z

Notes: 1.EARLY WRITE ONLY
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VE16418165B,VE26418165B

IM,2M x 64-Bit

Dynamic RAM Module

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vss vVt -0.5t0 +4.6 %
Supply voltage relative to Vss Vee -0.5t0 +4.6 Y
Short circuit output current louTt 50 mA
Power dissipation Pp 1IMx64| 4 W
2Mx64| 8
Operating temperature TopT O1o+70 ‘C
Storage temperature TsT -5510 +125 °C
Recommended DC Operating Conditions
Parameter/Condition Symbol Min Typ Max Unit
[Supply Voltage Voo 3.0 33 3.6 Y
input High Voltage, all inputs VIH 2.0 - Vce+0.3 v
Input Low Voltage, all inputs ViL -0.3 — 0.8 \%
Capacitance
Ta=25'C Vo=3.3V+10% , f=1MHZ
Parameter Symbol | Size Typ Max Unit Note
Input capacitance(Address) Cjy |IMx64| - 61 pF 1
2Mx 64 - 81
Input capacitance | (pasp RAS2) [ Cl2 |[IMXB4] - 51 pF 1
(RASO~RAS3) 2Mx64| - o1
Input capacitance (CASO~CAS7) | Ciz [IMXxB4| - 24 pF 1
2M <64 - 31
Input Capacitance (WE ) Cia [IMXB4] - 54 pF 1
2M x84 | - 68
Input Capacitance (OE ) Ci5 |[1MXx64| - 36 pF 1
2M <64 | - 50
Output capacitance Cio [1Mxe4| - 18 pF 1,2
(Data-in,Data-out) 2Mx 64 - 25

Notes : 1. Capacitance measured with effective capacitance measuring method.
2. RAS, CAS = V| to disable Dout.

648
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VE16418165B,VE26418165B

IM,2M x 64-Bit

Dynamic RAM Module

VISKi

DC Characteristics

(Ta=0to 70°C ,VCC=+3.3V +1 D%,VSS=0V)

Parameter Symbol Test Conditions -6 -7 Unit [Notes
size | Min | Max | Min | Max
RAS cycling 1M x 64 720 680
Cperating 1 — . 2M x 64 -l 728 -| 688 ma | 12
current CC1 CAS_ cyclmg
trg=min.
TTL interface 1M x 64 8 8
RAS, CAS=Vjy 2Mx64| [ 16f - 16| mA
Standby lcco |Pout=High-Z
Current CMOS interface 1M x 64 2 2
RAS, CAS =Vce-0.2V 2Mx64 1 4 - ¢4mA
Dout=High-Z
RAS -only lcc3 |RAS cycling, CAS =V IMx64] - 7200 -| 680 mA | 1,2
refresh current tre=min. 2Mx64 28 668
EDO page mode iccs [tpo=min. 1M 64 -| 400 -| 3601 mA | 1,3
current 2M x 64 408 368
refresh current RAS,CAS cycling 2M <64 728 688
Input leakage Iy [OVZVin<Vee+0.3V 1Mx64] -20f 20| -20| 20| pA
current 2Mx64| -40 40| -40 40
Output leakage ILo [0V=Vout=Vcc+l.3V 1Mx64| -20| 20| -20| 20| pAa
current Dout=Disable 2Mx64| -40| 40| -40f 40
Output high VoHu [loH=-2mA 1IMx64| 2.4 2.4
voltage 2Mx64| 2.4 -l 24 41 v
Output low VoL |loL=+2mA 1M x 64 0.4 0.4
voltage 2M % 64 -1 0.4 -1 04 V
Notes :
1. lgc is specified as an average current. it depends on output loading condition and cycle rate
when the device is selected. |cc max is specified at the output open condition.
2. Address can be changed once or less while RAS =V)_.
3. For I 4 - address can be changed once or less within one EDO page mode cycle time.
1G5-0063(3) 649
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VE16418165B,VE26418165B

IM,2M x 64-Bit

Dynamic RAM Module

AC Characteristics

(Ta =0 fo +70°C,V=3.3V + 10%,V55=0V)Notes*1,*2,*3

Test conditions

« Input rise and fall times:2ns

+ Input timing reference levels ;
Vig=2.0V, V| =0.8V

« Output timing reference levels :
VoH=2.0V, Vo =0.8V

Read,Write and Refresh Cycles
{Common Parameters)

-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min | Max
Random read or write cycle time 1{=To} 110 - 130 -| ns
RAS precharge time RP 40 - 50 || ons
CAS precharge time in normal mode | 'CPN 10 - 10 -] ns
RAS pulse width tRAS 60| 10000 70| 10000] ns 4
CAS pulse width tcas 10| 10000 12{ 10000] ns 5
Row address setup time tASR 0 - 0 -l ns
Row address hold time {RAH 10 - 10 -| ns
Column address setup time tasc 0 - g -l ns 6
Column address hoid time tcaAH 10 - 15 -l ns
RAS to CAS delay time RCD 20 42 20 30| ns
RAS to column address delay time tRAD 15 30 15 35| ns
Column address to RAS lead time RAL 30 - 35 -l ns
RAS hold time {RSH 15 |1 118 | ns
CAS hold time tcsH 50 | 60 | ns
CAS to RAS precharge time tcrp S - 5 4 ns 7
Transition time (rise and fall) tT 1 50 1 50| ns 8
Refresh period tREF - 16 - 16| ms
CAS to output in Low-Z icLz 0 - 0 | ns
OE to Din delay time tOED 15 18 ns
Read Cycle

-6 -7 Unit | Notes
Parameter Symbol | Min Max | Min Max
Access time from RAS tRAC - 60 - 70| ns 9
Access time from CAS tcac - 18 - 201 ns (10,11
Access time from column address taA - 30 - 35| ns [11,12
Read command setup time tRes 0 - 0 -l ns 4
Read command hold time to CAS {RCH 0 - 0 - ns | 713
Read command hold time to RAS 'RRH 10 |1 10 | ons | 13
Output buffer turn-off time toFF 0 15 a 18| ns 14
Access time from OE tOEA - 15 - 18 ns
Output buffer turn-off time from OE tOEZ 0 15 0 18 ns 14
650 1G5-0063(3)



VE16418165B,VE26418165B

IM,2M x 64-Bi
Dynamicx RAM 1{\/Iodule VI S E

Write Cycle
-6 -7 Unit | Notes
Parameter Symbol| Min | Max | Min | Max
Write command setup time twes 0 - 0 -| ns 4
Write command hold time tweH 10 - 10 -| ns
Write command pulse width twp 10 - 10 - ns
Write command to RAS lead time tRwL 15 - 18 | ns
Write command to CAS lead time towL 15 - 18 -1 ns
Data-in setup time tps 0 - 0 -| ns
Data-in hold time tpH 10 - 15 -| ns
WE to Data-in delay 'WED 10 |1 10 | ns
Refresh Cycle
-6 -7 Unit | Notes
Parameter Symbol | Min | Max | Min Max
CAS setup time(CBR refresh ) lcsrR 10 - 10 | ns
CAS hold time (CBR refresh ) ICHR 10 | 10 |1 ns 7
RAS precharge to CAS hold time trRPC S - S | ns
EDO Page Mode Cycle
-6 -7 Unit { Notes
Parameter Symbol | Min | Max | Min | Max
EDO page mode cycle time tpe 25 - 30 -| ns
EDO page mode CAS precharge time tcp 10 - 10 || ns
EDO page mode RAS pulse width tRASP 60l 105 70 105 ns 15
Access time from CAS precharge tcpa - 35 - 40| ns | 7.11
RAS hold time from CAS precharge tcPRH 35 - 40 -| ns
OE high hold time from CAS high toEHC 5 - 5 | ns
OE high pulse width toep 10 4 10 || ns
Data Output hold after CAS low tcoH 5 - 5 - ns
Out disable delay from WE WHZz 3 10 10| ns
WE pulse width for output disable when twpz 7 - 7 -l ns
CAS high

1G5-0063(3) 651



VE16418165B,VE26418165B

IM,2M x 64-Bit
VIS \/ Dynamic RAM Module

Notes :
1.AC measurements assume t1=2ns.

2.An initial pause of 100 ps is required after power up followed by a minimum of eight initialization
cycles (RAS-cnly refresh cycle or CAS -before-RAS refresh cycle). If the internal refresh counter is

used, a minimum of eight CAS -before-RAS refresh cycles are required.
3.Allthe V¢ and Vgg pins shall be supplied with the same voltages.
41pgc(min} » trcg (Min) » hycg(min) and tgpc are determined by the falling edge of CAS.
5.0peration with the tgrcp (Max) limit insures that tpac(max) can be met, trcep(max) is specified as a
reference point only if tgrcp is greater than the specified trp(max) limit, then access time is
controlled exclusively by tcac.
6.Operation with the tgap (Max) limit insures that tpac(max) can be met, tgap(max) is specified as a
reference point only if tpap is greater than the specified tgap(max) limit, then access time is
controlled exclusively by taa.
T1crp, tcHR, IRCH, tcpa and topyy are determined by the rising edge of CAS.
8.Viy(min) and V| _(max) are reference levels for measuring timing or input signals. Also, transition
times are measured between V| and V.
9.Assumes that tgRep = trep(max) and tRap = tRap(Max). IFtRep or trap is greater than the
maximum recommended value shown in this table tgac exceeds the value shown.
10.Assumes that tgrcp = trep(max) and tRap < trap(max).
11.Access time is determined by the longer of tap tcac, tcPA.
12.Assumes that 'RCD = tRcD(Max) and IRap = tRap(Max).
13.Either tro or R Must be satisfied for a read cycle.
14 lopp(max) and tpgz(max) define the time at which the output achieves the open circuit condition

and is not referenced to output voltage levels. topF is determined by the later rising edge of RAS or

CAS.
15.trasp defines RAS pulse width in EDO page mode cycles.
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VE16418165B,VE26418165B

/ IM,2M x 64-Bit
VIS \/ Dynamic RAM Module

- tRe .
tRAS > ‘RP
RAS .\E
K 7 \—
tosH 'CRP
tRCD _ tRSH
tepn
t
Lot tCAS
A 4
CAS /
N 7
_ 'RAD - tRAL N

DDDDDDD B % -
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VE16418165B,VE26418165B

IM,2M x 64-Bit
Dynamic RAM Module

. EDO Page Mode Read Cycle

ADDRESS

7|

ql

DQ

Data
Output 2

-~ tRaSP . tRe
< ‘CPRH >
N N
7Z {CRA
tcsH _ tpc . < RSH N
‘CRP < tRCD ale CAS, P o1 letCAS | [ 'CP | | Jeag —
N N A NS
- LA N L
tRAD < tRAL
-
tasr | | 'RAH ags [loan zii tcan _tasd |tca
y A 4
Row Column 1 Column 2 Column N
] REH,
tRc:s'r » «RCH
I‘OEA | toeHg
g < toep togA
’ b
_ f
4 /]
- tRAC _ tepa topa N
! AR AR < AA >
toFF
N ‘oEZ
tcada—» :tCAC - :CAC= <1°FF L
tcoun
V- A Y X open
@ Dout 1 E———%ﬂ DeuT N }——
7
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IM,2M x 64-Bit
Dynamic RAM Module

. EDO Page Mode Early Write Cycle

CAS

tasr| |tRAH tasg tcaH

ADDRESS % Row Column 1
K

twcs twch

WE

trRasP

<

<

RAS —&
.
ty
> tcsH tpg
[t
t t 1

_ 'RCD CAS cp ™
- Ll

tasc| [tcaH

Column 2

twes | [twen

d
Ly

W

tasd [tcaH

Column N

twes twCH

\ &

r p L R . p
DQ W o o2 o
~ 7

R tcrP
tcp cAS

tcPN
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IM,2M x 64-Bit
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VISK

DDDDDDD

tRAH .y
% Row

| 'RP .
4}_ —\—

tRPC tcRA

trc
tras ' l tRP

A

Fe > ICRP
- |
tcsr teHR l ‘
OPEN
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VE16418165B,VE26418165B
IM,2M x 64-Bit
Dynamic RAM Module

VISK

Ordering Information

=< <

1 23 4 567 8 910
X X XX XXXXX X X X X X -X
: VIS Product
: RAM Family
M : DRAM SIMM (72pin)
E : DRAM DIMM(168pin)
: Memory density (word)
1:1M
2:2M
4 . AM
: 170 width
32 :x32
64 : x64
- Operation mode and refresh with different density
18165B : EDO, 1K ref, 16M DRAM
17805 : EDO, 2K ref, 16M DRAM
: Component revision

Blank : None
A : A revision
B : B revision

: Component Package

J:S0J
T:TSOP

: PC board finger plating

G : Gold s
S : Tin/lead

: PC board revision

Blank : none
A Arevision

: Customer specific

Blank : none

10 : Speed

-6 : 60 ns
-7:70ns
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