OKI Semiconductor

MTC8104M32-xx2A1-01

DRAM CARD

DESCRIPTION

The MTC8104M32-xx2A1-01 is a 4M-byte dynamic RAM card composed of IM-word x 32-bit,
being a 88-pin 2-piece type card proposed by the DRAM card guide-line of JEIDA. This provides
a built-in buffer IC together with the DRAM device.

FEATURES

* 1,048,576-word x 32-bit Organization

¢ Buffer built-in IC
* Card Size
+ Connecter

* Power Supply Voltage

¢ Input
» Qutput
* Refresh

: 85.6 (Length) x 54.0 (Width) x 3.3 (Thickness) [mm]
: 88 pins 2 pieces

: Single 5 [V] supply, £5% tolerance

(Vi 224[V], VL <08{V]
: TTL compatible/3-state

: 1024 cycles /128ms

o CAS before RAS refresh, RAS only refresh capability

¢ PD Pin (Presence Detect Pin}

PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1
MTCB104M32-702A1-01 NC NC G NC G G NC G
MTCH104M32-802A1-01 NC G NC NC G G NC G
MTCS104M32-102A1-04 NC G G NC G G NC G
"NC" indicates that PD pin is an open state in the card and "G" indicates that it is connected to GND.
PRODUCT FAMILY
Family Access Time Power Consumption
trac taa toac Operating | Standby (MOS)
MTC8104M32-702A1-01 70ns 45ns 30ns 4200mwW 9.5mwW
MTC8104M32-802A1-01 80ns 50ns 30ns 3780mw 9.5mw
MTC8104M32-102A1-01 100ns 60ns 35ns 3360mwW 9.5mwW




MTC8104M32-xx2A1-01 Semiconductor

PIN CONFIGURATION

88 87 86 47 46 45
Rear side
Pin No. Pin Name Pin No.] Pin Name Il’ln No. Pin Name

1 GND 31 NC 61 A9

2 DQo 32 NC 62 NC

3 DQ1 33 NC 63 GND

4 DQ2 34 DO9 64 NC

5 DQ3 35 NC 65 NC

6 D04 36 Da1o0 66 CAS2

7 DQ5 37 Vee 67 GND

8 DQ6 38 DQ11 68 TAS3

9 Veg 3g pQ12 69 NC
10 Da7 40 pQ13 70 WE
1 NC 4 DQ14 b4l PD1
12 NC 42 pQ1s 72 PD3
13 AD 43 pQ16 73 GND
14 A2 44 GND 74 PD5
15 Vee 45 GND 75 PD7
16 A4 46 DQ18 76 PD8
17 NC 47 0Q19 77 NC
18 A8 48 D020 78 NC
19 A8 48 pa2t 79 NC
20 NC 50 DQz2 80 D@27
21 NC 51 D023 81 DQ28
22 RASO 52 D024 82 DQ29
23 TASD 53 Da25 83 DQ30
24 CAST 54 NC 84 DQ31
25 NC 55 NC 85 DQ32
26 RASZ 56 GND 8 DQ33
27 Vee 57 At 87 DQ34
28 PD2 58 A3 88 GND
29 PD4 59 A5
30 PD6 60 A7

Notes:  » DQn : Data Bus (Input and Output)
* AD- A9: Address Input
« RAS0, RAS2 : Row Address Strobe Input
» CASD-CAS3: Column Address Strobe Input
¢ PD1 - PD8 : Presence Detect Pin
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MTC8104M32xx2A1-01

BLOCK DIAGRAM
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MTC8104M32-xx2A1-01 OEX Semiconductor
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Pin Voltage Vr Ta=25°C -051t07.0 v
Short Circuit Output Current los Ta=25°C 50 mA
Operating Temperature Topr — 0to 55 °C
Storage Temperature Tstg — ~20 to 65 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0to 55°C)
Parameter Symbol Condition Min. | Typ. | Max. | Unit.
Vee — 4,75 5.0 5.25 v
P Volt
ower Supply Voltage Vs — 0 0 o m
Input High Voltage Vii — 24 —_ Voo v
Input Low Voltage ViL —_ 0 — 0.8 v
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OXX Semiconductor MTC8104M32-xx2A1-01

ELECTRICAL CHARACTERISTICS
DC Characteristics (Voo =5V ¢ 5%, Ta = 010 55°C)
MTCB104M32| MTC8104M32|MTC8104M32
Parameter Symbol Condition ~T02A1-01 | -802A1-01 | -102A1-01 |Unit!Note
Min. | Max.| Min.| Max.| Min. | Max.
Input Leakage Current oVsVisVeo
{Except RAS) It |All other pins not -10| 10 | -10| 10 [-16| 10 |MA
under test=0V
Input Leakage Current V<V sV
(RAS) fiz  |All other pins not ~40 | 40 | 40 | 40 | 40 | 40 | pA
under test = OV
Output Leakage Current o DQn = disable 0] 10 | <10] 10 | <t0] 10| A
oV<VpsVee
Output High Voltage Vou |ion=—5.0mA 24 | Voo | 24 | Voo | 24 [ Vo | V
Output Low Voltage Voo |loi=4.2mA 0 0.4 0 04 0 04 | V
Power Supply Current [HAS
(Operating) lccr  [CAS cycling - | 80| -~ | 720 - |640 [MA}1,2
trc = Min
Power Supply Current RAS = m| - | 62| - |[®2] - | 162
(Standby) lecz [CAS =V mA
DQn=Hz MOS - 1.8 ~ 18 - 18
Power Supply Current [RAS cycling
(RRS Only Retresh) locs [CAS =Viy - |80 | - |720] - |640 [MA|1,2
tre = min
Power Supply Current
(RS Betore TAS Refresh) lccs |RAS cycling - 1 800| - | 720 - [640 [mA[1,2
Power Supply Current RAS = Vi
(Fast Page Mode) lec7 [CAS cycling - | 650 | ~ | 570 | - | 490 |mA |13
tpc = min

Notes: 1. Specified values are obtained with the output open.
2. Address can be changed once or less while ﬂg =Vj.

3. Address can be changed once or less while CAS = V4.

Capacitance (Ta = 25°C, f = 1MHZ)
Parameter Symbol Typ. Max. Unit
input Capacitance (A0 - A9, WE) Cint - 15 pF
Input Capacitance (CASC - TAS3) Cinz - 15 pF
Input Capacitance (RAS0,RAS2) Cina — 43 pF
Output Capacitance (DQn) Cour —_ 18 pF




MTC8104M32-02A1-01 OKI Semiconductor
AC Characteristics (1/2) (Voc = 5V 5%, Ta = 010 55°C) Note 1, 2, 3
MTCB104M32 | MTCB104M32 | MTCS104M32
Parameter Symbol | ~T02A1-01 | -802A1-01 | -102A1-01 | ynit | Note
Min. | Max.| Min. | Max.| Min. | Max.

Random Read or Write Cycle Time tac 130 - 150 - 180 - ns

Fast Page Mode Cycle Time trc 55 - 60 - 65 - ns

Access Time from RAS tRac - 70 | - 80.| - | 100 | ns | 45
Access Time from CAS toac - 30 | - 0 | - 3% | ns | 45
Access Time from Column Address taa - 45 - 50 - 60 ns | 4,6
Access Time from CAS Precharge topa ~ 50 | - 55 - 60 | ns 4
Output Low Impedance Time from TAS|  toiz 0 - 0 - 0 - ns 4
Output Turn-off Delay Time torr 0 30 0 30 0 30 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tRer - 128 | -~ 128 - 128 | ms

RAS Precharge Time tap 50 - 60 - 70 - ns

RAS Pulse Width taas | 70 | 10K | 80 | 10K | 100 | 10K | ns

RAS Pulse Width (Fast Page Mode) {Rasp 70 | 100K | 80 | 100K | 100 | 100K [ ns

RAS Hold Time tRsH 30 - 30 - 35 - ns

TAS Precharge Time 1cp 10 - | 10| - 10 - ns

CAS Pulse Width tcas 20 | 10K | 20 [ 10K { 25 10K | ns

TAS Hold Time tosy 70 - | 80 - | 100 | - ns

CAS, RAS Precharge Time terp 15 - 15 - 15 - ns

RAS, TAS Delay Time trop 20 | 40 | 20 | 50 | 25 | 65 | ns 5
RAS, Column Address Delay Time trap 15 | 25 | 15 | 30 | 20 | 40 | ns 6
Row Address Set-up Time tASR 10 - 10 - 10 - ns

Row Address Hold Time RAH 10 - 10 - 15 - ns

Column Address Set-up Time tasc 5 - 5 - 5 - ns

Column Address Hold Time tcaH 20 - 20 - 25 - ns

Column Address Hold Time from RAS AR 55 - 60 - 75 - ns

Column Address, RAS Lead Time tRaL 45 - 50 - 60 - ns

Read Command Set-up Time tres 5 - - 5 - ns

Read Command Hold Time {ReH 5 - - ) - ns

Read Command Hold Time from RAS tRRH 0 - - 0 - ns

Write Command Set-up Time twes 5 - - 5 - ns

Write Command Hold Time twex 20 - 20 - 25 - ns




OXIX Semiconductor MTCa104M32-xx2A1-01

Characteristics
AC @) (Vec =5V £ 5%, Ta=0t055°C) Note 1, 2, 3
MTC8104M32 | MTCB8104M32 | MTC8104M32
Parameter Symbol | -702A1-01 -802A1-01 -102A1-01 | Unit | Note
Min. | Max.| Min. | Max. | Min. | Max.
Write Command Hold TimefromRAS | twer | 55 | - | 60 | - | 75 | - | ns
Write Command Puise Width twp 20 - 20 - 25 - ns
Data input Set-up Time tos 10 - 10 - 10 - ns
Data Input Hold Time tow 15 - 15 - 20 - ns
Data Input Hold Time from KAS toHR 55 | - |60 | - | 75 - | ns
TAS Active Delay Time t " " "
- - - n
from RAS Precharge RPC s
CAS Set-up Time (TAS Betore RAS) tesn [ 20 | - [ 20 | - [2 | - [ ns
TAS Hold Time (CAS Before RAS) twn | 30 | - [ 30 | - [ 3 | - | ns
WE, RAS Precharge Time ) 2 20 2 s
(CAS Before RAS) AP
WE Hold Time (CAS Betore RAS) twaH 10 - | 10 - 10 - ns
Notes: 1. An initial pause of 200us is required after Ve achieves to the specified voltage since
wer-up and is followed by a minimum of 8 refresh cycles mgmly refresh cycle or
& before RAS refresh cycle)

2. The AC characteristics assume t = 5ns.

3. Theinputrefresh levels for timing regulation are Vi (min.) and Vy_ (max.). Transition
time (tt) is a time to be transited between Vpj and V..

4. Measured with a load circuit equipment to 2TTL loads and 100PF.

5. Operation within the trcp (max.) limit insures that tg sc (max.) can be met. tgcp (max.)
is specified as a reference point only; if trcp is greater than the specified trcp (max.)
limit, then access time is controlled exclusively by tcac.

6. Operation within the tg Ap (max.) limitinsures that tgoc (max.) canbe met. tg o p (max.)
is specified as a reference point only; if trap is greater than the specified trap (max.)
limit, then access time is controlled exclusively by taa.

7. topr (max.) defined the time at which the output achieves the open circuit condition.

8. If either trry or trcy is satisfied, a write operation is not executed.
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MTC8104M32-x2A1-01 OXKI Semiconductor
TIMING WAVEFORM
Read Cycle
v P Tt . e
RSy, \ N
tesH
1cap 1ReD 1RSH 1cRp
W —
tRAD tRaL
VH - e | [ - 75, _tow :
AD- A9 Vi - Row m Golumn
s . Itres tRAH e
WE 3,'?: aa tcac
lm\c[L _1&__' o
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"Hor'l
Write Cycle (Early Write)
tre
tras L tap
WSyl N f N
tcap tacp - tRSH tcap
LR I P\ e
| tRal
AO- A9 \\:.T: mﬁﬁ;oj“ Wr@—. Coh]m_rtlmu_’
I twer |
twes twe
WE Ui, w—///////
lv 1ps toH
v o - TN, v YO
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OXI Semiconductor MTC8104M32+-102A 1-01
Fast Page Mode Read Cycle
v s .
RS oy - N N
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y tcgg tRep teas | | tep tep teas | (LIcRP
7 - g\
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Fast Page Mode Write Cycle
Vi : ==
RSy - N 1 N
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MTC8104M32-xx2A1-01 OXX Semiconductor

RAS Only Refresh Cycle
v tras tap
RS vy \ - S
teap tap
Vi - r——
A Vi - J W—
tasRl | tray
LI/ ST/
DOn \\;gf: Open
Note: WE ="H"or 'L" "Hor'L"
'CAS Before RAS Refresh Cycle
RAS \\;:r: tRPC N ™ \_

tReC
Tcp | fesr 1CHR |
Vin -
m H 3
Vip - I

ngﬁ TwRH A
Vi -

W . - Ui
torF
VoH ~
DQn VoL - % Open

Note: A0 - A9 = "H" or 'L" Vs o oortL



OXKX Semiconductor MTC8104M32-x2A1-01
Hidden Refresh Read Cycle
{Re
LTS 1rp tras
ViH - R
RAS V.T - N
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Hidden Refresh Write Cycle
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tras trp tRas
Vi —
WSy, - N \ /
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PACKAGE DIMENSIONS

L |

3.0 Min. 3.0 Min.
l Connecting part

3.3 £ 0.2 (Unit part)

R T N R A Y,

¥

10.5 Min. é 10.0Min. (B pa+)
r ?ﬂ/////j,%%///////////%%fé 10.5 Min.
10.0 Min. I 3.3 £ 0.1 (Connecting part)

Connector side ‘

A

540 35 (Range of 10.0: B part)
54,0+ 0.1 (Other range than B part)

43.5 201

05 £0.1 (Pitch) 430 01 1
102008 444 |/ 102005
. % 2155 £0.05
330.1 SIS, CETet, e, et
{Connecting

party 1.27:01
488 43.0£ 0.1 | 445

Bottom View from A Arrow Side [Unit: mm]
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