STI321000AD1-xxV

72-PIN DIMMS

1M X 32 DRAM DIMM Memory Module

FEATURES GENERAL DESCRIPTION
+ Performance range: The Simple Technology STI321000AD1-xxV is a 1M bit x 32
toac tone toe Dynamic RAM high density memory module. The Simple
Technology STI321000AD1-xxV consists of two CMOS 1M x
STI321000AD1-70V | 70ns | 20ns | 130ns 16 bit DRAMs in 44-pin TSOP package mounted on a 72-pin
STI321000AD1-80V | 80ns 20ns | 150ns glass epoxy substrate. A 0.1uF decoupling capacitor is mounted
L for each DRAM.
* Fast Page Mode operation
e CAS ba? RAS pf h capabili The STI321000AD1-xxV is a Dual In-line Memory Module with
CAS-before-RAS reiresh capability tin (STI321000AD1-xxVT) or gold (STI321000AD 1-xxVG) edge
* RAS-only and Hidden refresh capability connections and is intended for mounting into 72-pin edge
¢ TTL compatible inputs and outputs connector sockets.
* Single +3.3V + 10% power supply Pin Names
* 1024 cycles/16ms refresh Pin Name | Pin Function
» JEDEC standard pinout A " Add ot
* Available in tin or gold edge connectors ) ress Inputs
DQ,-DQ,, | DataIn/Out
PIN CONFIGURATION W__ | Read/Write Input
RAS,, RAS | Row Adress Strobe
Pin | Symbol|[Pin | Symbol {|Pin | Symbol CAS_-CAS, | Column Address Strobe
1 | Vg 25 | DQ, 49 | DQ, PD,-PD, Presence Detect
2 | DQ, 2 | DQ, 50 | DQ, Vee Power (+3.3V)
3 | DQ, 27 | DQ, 51 | DQ, Ves Ground
4 | DQ, 28 | A 52 | DQ,, NC No Connection
5 | DQ, 29 | NC 53 | DQ,, ]
resence D
s | D, 0 | v, 54 | pq, Presence etect- Pins .
7 | pQ, a1 | A, 55 | NC For 1Mx32 Configuration with 1Mx16 chips:
8 | DO, |32 A 56 | DQ, PD,=NC, PD,=V,, PD=V,,, PD,=NC
9 | DG, 33| NC 57 | DQ, ‘ Speed
10 | Vg, 34 | RAS, 58 | DQ, Pin | 60ns | 70ns | 80ns
11 | PD, 35 | DQ, 59 | DQ, PD,| NC Ves NC
12 | A 36 | NC 60 | DQ, PD,| NC | NC | Vg |
13 | A, 37 | DQ, 61 | Vg Refresh Mode
14 | A 38 | DpQ, 62 | DQ, Pui Normal | Self Refresh
15 | A, 39 | Vg 63 | DQ, PD, NC Vss
16 | A, 40 | cAs, ||e4 | pQ,
17 | A 41 | CAS, {65 | NC
18 | A 42 | CAS, 66 | PD, Odd numbered pins
19 | NC 43 | TAS, 67 | PD, from pin 1 to pin 71 _ -
— on front . LI [-[['_7
20 | NC 44 | RAS, 68 | PD, 1 1
21 | DQ, 45 | NC 69 | PD,
2 | bo, % | No 0 1 PP Even numbered pins ﬁmmm QTR 1N IIHH‘-HIMJI:7H2
23 | pQ,, 47 | W 7 PD, from pin 2 to pin 72 S : '
on back
24 | DQ, 48 . NC 72 | Vg
0051M
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STI321000AD1-xxV 72-PIN DIMMS

FUNCTIONAL BLOCK DIAGRAM
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STI321000AD1-xxV

72-PIN DIMMS

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
Voltage on Any Pin Relative to V¢ Vi Vour -0.5to V_+0.5 \
Voltage on V_. Supply Relative to V. Vee -0.5t0 +4.6 \'
Storage Temperature Ts_tg -55 to +150 °C
Power Dissipation Py 4.8 W
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation should
be restricted to the conditions as detailed in the oprerational sections of this data sheet. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to V, T,=0 to 70°C)

item Symbol Min Typ Max Unit
Supply Voltage Vee 3.0 33 3.6 \
Ground ss 0 o 0 v
Input High Voltage \' 2.0 — V.+0.3 Vv
Input Low Voltage vV, -0.3 — 0.8 Vv
DC AND OPERATION CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Units
Operating Current* STI321000AD1-70V| 1., — 200 mA
(RAS, CAS, Address Cycling @t _=min.) STI321000AD1-80V — 180 mA
Standby Current lecs — 4 mA
(RAS=CAS=V,)

RAS-Only Refresh Current™ STI321000AD1-70V| |, — 200 mA
(CAS=V,, RAS Cycling @t .=min.) STI321000AD1-80V — 180 mA
Fast Page Mode Current® STI321000AD1-70V| |, —_ 140 mA
(RAS=V , CAS Cycling: t,.=min.) STI321000AD1-80V — 120 mA
Standby Current lecs — 800 HA
(RAS=CAS=V_.-0.2V)

CAS-Before-RAS Refresh Current” STI321000AD1-70V! |, — 200 mA
(RAS and CAS Cycling @t .=min.) STI321000AD1-80V — 180 mA
Input Leakage Current I, -20 20 HA
(Any input 0<V, <V__+0.5V, all other pins not under test=0V)

Output Leakage Current lo -20 20 uA
(Data out is disabled, 0V, ,<3.6V)

Output High Voltage Level (I_,=-2mA) Vo 24 — v

Output Low Voltage Level (I, =2mA) Vo —_ 04 \

*NOTE: | I | and |

CC1' "CC3* 'CCa’ cCe

output open. 1. is specified as an average current.

are dependent on output loading and cycling rates.

Specified values are obtained with the

Sih)gle'
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STI321000AD1-xxV 72-PIN DIMMS

CAPACITANCE (1=25c)

Item Symbol Min Max Units
Input Capacitance (A-A,) Cu — 64 pF
Input Capacitance (W) Cro — 70 pF
Input Capacitance (RAS , RAS,) Cps — 42 pF
Input Capacitance (CAS -CAS)) Cs — 36 pF
Input/Output Capacitance (DQ,, ;.5 16.2 24.51) CcDQ, — 17 pF
AC CHARACTERISTICS (0°c<T,<70 °C, v__=3.3V+10%, See notes 1, 2)
Parameter Symbol | STI321000AD1-70V |STI321000AD1-80V| Unit Notes
Min Max Min Max
Random read or write cycle time tee 130 150 ns
Access time from RAS tonc 70 80 ns 3,4
Access time from CAS toac 20 20 ns | 3,45
Access time from column address t. 35 40 ns 3,1
CAS to output in Low-Z tes 0 0 ns 3
Output buffer turn-off delay tore 0 20 0 20 ns 7
Transition time (rise and fall) t, 3 50 3 50 ns 2
RAS precharge time too 50 60 ns
RAS puise width tos 70 | 10,000 80 | 10,000 ns
RAS hold time tosn 20 20 ns
CAS hold time teen 70 80 ns
CAS pulse width tons 18 | 10,000 20 | 10,000 ns
RAS to CAS delay time toco 20 50 20 60 ns 4
RAS to column address delay time teso 15 35 15 40 ns 1
CAS to RAS precharge time tere 5 5 ns
Row address set-up time tin 0 0 ns
Row address hold time tean 10 10 ns
Column address set-up time thsc 0 0 ns
Column address hold time tean 15 15 ns
Column address hold referenced to RAS|  t,. 55 60 ns 6
Column address to RAS lead time toa 35 40 ns
Read command set-up time tocs 0 “ 0 ns
Read command hold referenced to CAS |  t,, 0 .0 ns 9
Read command hold referenced to RAS | t__ 0 ‘ 0 ns 9
Write command hold time tacn 15 | 15 ns
Write command hold referenced to RAS |t 55 60 ns 6
Write command pulse width tue 156 15 ns
Write command to RAS lead time tom 20 20 ns
Write command to CAS lead time towt 15 | 15 ns
Data-in set-up time tos 0 i 0 ns 10
Data-in hold time ton 15 15 ns 10
Data-in hold referenced to RAS toun 55 60 ns 6
Refresh period teer 16 16 ms

continued on the next pagz
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STI321000AD1-xxV | 72-PIN DIMMS

AC CHARACTERIST'CS (continued)

Parameter Symbol | STI321000AD1-70V |STI321000AD1-80V| Unit Notes
Min Max Min Max

Write command set-up time twes 0 0 ns 8
CAS set-up time (C-B-R refresh) tesr 10 10 ns

CAS hold time (C-B-R refresh) tom 15 15 ns

RAS precharge to CAS hold time teoc 5 5 ns

Access time from CAS precharge tepn I 40 45 ns 3
Fast Page mode cycle time [ 45 50 ns

CAS precharge time (fast page) tep 10 10 ns

RAS pulse width (fast page) tiase 70 | 200,000 80 200,000| ns

W to RAS precharge time Lo 10 10 ns

(E-B-ﬁ refresh)

W to RAS hold time (C-B-R refresh) trn 10 10 ns

CAS precharge (C-B-R counter test) tepr 30 30 ns

NOTES

1. Aninitial pause of 200 us is required after power-upfollowed 8. tycs tawor towp: @nd t,,, are non-restrictive operating

by any 8 RAS cycles before proper device operation is parameters. They are included in the data sheet as
achieved. electrical characteristics only. If twcSthcs(m-n,'he cycleis an
o early write cycle and the data out pin will remain high

2. Vymnand V. are reference levels for measuring timing impedance for the duration of the cycle.

of input signals. Transition times are measured between

Vimin @ V) ., and are assumed to be 5ns for all inputs. 9. Either t_, or t..., must be satisfied for a read cycle.

3. Measure with a load equivalent to 2 TTL loads and 100pF.  10. These parameters are referenced to the CAE leading edge
in early write cycles and to the W leading 2dge in read-

4. Operation within the t, ., . limit insures that t_, .. can write cycles.
be met. t.., ., is specified as a reference point only. If ] o o
t.cpiS greater than the specified t, ... limit, then access 11. Operation wnthln.the toapimas limit insures that t.mc(m‘,}\xi can
time is controlled exclusively by t_,. be met. t.,,.., iS specified as a reference point only. If
taap IS greater than the specified t,,, , limil, then access
5. Assumes thatt, >t . . time is controlled by t,,.

6. tp tyerr toug M€ referenced to tmmm).

7. This parameter defines the time at which the output
achieves the open circuit condition and is not referenced
toV, orV,.

TIMING DIAGRAMS

Please refer to attached Timing Chart 1.
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STI321000AD1-xxV 72-PIN DIMMS

PACKAGE DIMENSIONS

Units: Inches
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TOLERANCES: +0.005 UNLESS OTHERWISE SPECIFIED
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