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4,194,304 x 1 CMOS High Speed Dynamic RAM Pin Definition
Features ' Package Type: 'K','V','G', 'W','J'
R 1 P m e
v n DIP, in —
5 Volt Supply + 10% WE 2 [ [ 19 Dout
1024 Refresh Cycles (16 ms) RAS 3 [] ] 18 CAS
%gbeﬁr; l;!AShRefresh NC 4 ] ] 17 NC
only Refres
Hidden Refresh : Ao 5[] 1 16 A9
Nibble Mode Capability A 6 [ 1 15 A8
Test Function Available At 7 [0 1 14 A7
Directly TTL Compatible 2 s [ 1 13 As
May Be Processed to MIL-STD-883 Method
5004, non-compliant. A3 9 [] ] 12 A5
Block Diagram Ve 10 111 A

Package Type: 'VX' - Page 10.

Pin Functions

A0-A10 Address Inputs

RAS Row Address Strobe
CAS Column Address Strobe
Din Data Input

Dout Data Output

WE Read/Write Input

Vee Power (+5V)

GND  Ground

NC No Connect

EEABBXBR2E

>
°

N /
fPackage Details Dimensions in inches{mm). Tolerance on all dimensions +.010(.254). )
Pin Count Description Package Type Material  Pinout
20 400 mil Dual-in-Line(DIP) K Ceramic JEDEC
20 100 mil Vertical-in-Line(VIL) v Ceramic JEDEC
24 100 mil Vertical-in-Line(VIL) VX Ceramic ASIC
20 Leadless Chip Carrier(LCC) w Ceramic JEDEC
20 Ceramic Flatpack G Ceramic JEDEC
20 Leaded CSOJ J Ceramic JEDEC
Package Dimensions and details on page 9,10.
QIIL is a trademark of Mosaic Semiconductor Inc., Patent No. D316251 )
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Absolute Maximum Ratings
Voltage on any pin relative to Vg V, -1Vto+7 V
Power Dissipation P, 1.0 w
Storage Temperature T, 65104150 °C
Short circuit output current Lo 50 mA
Recommended Operating Conditions
min typ max
Supply Voltage Vee 4.50 5.0 5.50 Vv
Input High Voltage Ve 24 - 6.5 '
input Low Voltage Ve -1.0 - 0.8 A
Operating Temperature T, 0 - 70 °C
T, -40 - 85 °C (140011)
Ta -55 - 125 °C (14001M,MB,MC)
Capacitance (V,_=5V+10%,T =25°C)
Parameter Symbol typ max Unit Notes
Input Capacitance: Address C, - 5 pF 1
Input Capacitance: Clocks C. - 7 pF 1
1O Capacitance: Data-in/out Cwo - 7 pF 1,2
Notes: 1. Capacitance calculated, not measured.
2. TAS-V,, to disable Dout.
DC Electrical Characteristics
-80 -10 -12
Parameter Symbol  Test Condition min max min max min max Unit Notes

Operating Current |, RAS,CAS Cydling:

%Emin. - 9% - 80 - 70 mA 12
Refresh Current |, only Refresh,

=min. - 9 - 80 - 70 mA
Refresh Current |, before RAS Refresh - 9 - 80 - 70 mA

tRC = min
Page Mode Supply |, RAS=V, ,CAS Cycling,
Current toc=min. - 9% - 80 - 70 mA
Standby Current |,  RAS,CAS=V_DoutDisabled - 2 - 2 - 2 mA 2

lee  RAS.CAS2 Vcc-0.2V,

Dout Disabled,

CMOS Levels -1 -1 - 1 mA 2
Input Leakage I, Vp=0to +7V -10 10 -10 10 -10 10 pA 2
Output Leakage |, Vour=0 10 +7V,

Dout is disabled. -10 10 -10 10 -10 10 pA 2
Output Levels Voo  lo=5mA 24 - 24 - 24 - V 2

Vo loyr=4.2MA - 04 - 04 - 04 V 2
Notes 1. |, depends on output loading condition when the device is selected, [, max. is specified at the
output open condition.
2. These parameters are 100% tested.

AC Test Conditions

* Input pulse levels: 0.8 to 2.4V
* Input rise and fall times: 5ns

* Input and Output timing reference levels: 1.5V

* Output load: 2 TTL gates + 100pF
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Electrical Characteristics & Recommended AC Operating Conditions (1,12)

-80 -10 -12

Parameter Symbol min min  max max min max Unit Note
Access Time from RAS torc - 80 - 100 - 120 ns 23
Access Time from CAS toac - 25 - 25 - 30 ns 34
Output Buffer Turn-off Delay Lo 0 20 0 25 0 30 ns 6
Transition Time (Rise & Fall) t 3 50 3 50 3 50 ns 7
Random Read or Write Cycle Time 1, 150 - 180 - 210 - ns
RAS Precharge Time te 60 - 70 - 80 - ns
RAS Pulse Width tos 80 10000 100 10000 120 10000 ns
CAS Pulse Width teas 25 10000 25 10000 30 10000 ns
RAS to CAS Delay Time tco 2 60 25 75 25 90 ns
RAS Hold Time tasy 20 - 25 - 30 - ns
CAS Hold Time tesu 80 - 100 - 120 - ns
RAS to Column Address Delay Time t,, 15 40 20 55 25 65 ns 9
Column Address to RAS Lead Time t_,, 40 - 45 - 55 - ns
CAS to RAS Precharge Time tore 10 - 10 - 10 - ns 13
Row Address Setup Time tisn 0 - 0 - 0 - ns
Row Address Hold Time tr 12 - 15 - 20 - ns
Column Address Setup Time PP 0 - 0 - 0 - ns 8
Column Address Hold Time tean 15 - 20 - 25 - ns
Access Time From Address ta - 40 - 45 - 55 ns
Write Command Setup Time S 0 - 0 0 - ns 34,10
Write Command Hold Time | S 15 - 20 - 25 - ns
Write Command Pulse Width twe 15 - 20 - 25 - ns
Write Command to RAS Lead Time tg,, 20 - 25 - 30 - ns
Write Command to CAS Lead Time  t,, 25 - 25 - 30 - ns
Data in Setup Time U 0 - 0 - 0 - ns 11
Data in Hold Time s 15 - 20 - 25 - ns 11
Read Command Setup Time tacs 0 - 0 - 0 - ns 13
Read Command Hold Time

referenced to CAS tock 0 - 0 - 0 - ns 13
Read Command Hold Time

referenced to RAS taan 0 - 0 - 0 - ns 13
Retresh Period (1024 Cycles) teer - 16 - 16 - 16 ms
Read-Modify-Write Cycle Time towe 180 - 210 - 245 - ns
RAS tc WE Delay Time S, 80 - 100 - 120 - ns 10
CAS to WE Delay Time tewo 25 - 25 - 30 - ns 10
Column Address to WE Delay Time t,. 40 - 45 - 50 - ns 10
CAS Setup Time I 10 - 10 - 10 - ns
CAS Hold Time (CAS before RAS
. Refresh)  t..q 20 - 20 - 25 - ns
RAS Precharge to TAS Hold Time  t.,. 10 - 10 - 10 - n
Test Mode WE Setup Time tus 0 - 0 - 0 - ns 13
Test Mode WE Hold Time | 10 - 10 - 10 - ns 13
CAS Precharge in Counter Test Cyclet . 40 - 50 - 60 - - ns 13
Nibble Mode Access Time tuac - 20 - 20 - 25 ns
Nibble Mode Cycle Time te 45 - 45 - 45 - ns
Nibble Mode CAS Precharge Time ., 10 - 10 - 10 - ns 13
Nibble Mode CAS Pulse Width tus 25 - 25 - 25 - ns
Nibble Mode RAS Hold Time tas 25 - 25 - 25 - ns 13
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Electrical Characteristics & Recommended AC Operating Conditions Continued (1,12)

-80 -10 -12
Parameter Symbol min __min __max _max min max Unit Note
Nibble Mode Read-Modify-Write
Cycle Time t... 75 - 75 - 75 - ns
Nibble Mode Write Command to
CAS Lead Time  t, 25 - 25 - 5 - ns
Nibble Mode CAS to WE Delay Time t,.., 25 - 25 - 25 - ns
Notes:
1. AC measurements assume t.=5ns.
2. Assumesthatt, is less thanorequaltot, , (max.).if t_ is greater than the max. recommended value shown in this

table,t_ . exceeds the value shown.

3. Measured with a load current equivalent to two TTL loads and 100pF.

4. Assumesthatt,  2>t. (max.)andt,, <t  (max).

5. Assumesthatt, <t  (max)andt, 2t (max).

6. 1 (max.)definesthetime at which the output achieves the open circuit condition and is not referenced to output voltage
levels.

7. V,(min)andV, (max ) are reference levals for measuring timing of input signals. Also, transition times are measured

between Vo and Ve
8. Operauon with the tmo (max.) limitinsures thatt_ . (max.) can be met, t,  (max.) is specified as a reference point only,
if t,o (Max.) limit, then access time is controlled exclusively by t.,...
9. Operation with the t,,, (max.) limit insures that t,_, . (max.) can be met, t,,, (max.) is specified as a reference point only,
itt,,, (max.) Ilmnt then access time is controlied exclusively by t,,.
10, tos twortowo Lo aré not restrictive operating parameter. They are included in the Data Sheet as Electrical
Charactenstm oniy .
11. These paramsters are referenced to CAS leading edge in an early write cycle and to WE leading edge in a delayed or
read-modify-write cycle.
12. Aninitial pause of 100us is required after power-up. Then execute at least 8 initialization (RAS) cycles.
13. This parameter is not tested.
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Read Cycle Timing Diagram

Dout g Valid Data
Don't Care
Read-Modify-Write Cycle Timing Dlagram
tawc
SRS - __lRas
RAS N[ ¢ N\
AN /| trp
tr | | —
trco

teare

Din

Dout
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Early Write Cycle

J

Don't Care

Nibble Mode Read Cycle
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Nibble Mode Early Write Cycle

Dont Care

Don't Care
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CAS Before RAS Refresh Cycle

tras M\ taas
m tRPC g; i fgp x tRP \

Dout Hi-Z

Note: WE must equal V,, during the CAS Before RAS Refresh Cycle

RAS Only Refresh Cycle

fras |

o b N
tre
tapc tcar |__

Dout HighZ

Don't Care

FAS _\S (READ) ZI!TS(REFRESH (T'\

Don't Care




MDM14001-80/10/12 issue 1.2 : DECEMBER 1932

Test Mode Cycle
Set Test mode Raset Normal
cycle cycle cwle , mode
) NN\ NN
NN NN
Test Mode Set Cycle

Test Mode Reset Cycle: CAS Before RAS Refresh Cycle

. tac fac
= tjs j o ————\]  taas
T e Th A M MeN
L
tom tasc town '
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Package Detalls Dimensions in mm (inches). Tolerance on all dimensions 40.254(0.010).
20 Pin Dual-in-Line ('K' Package)

25.40 (1.000)

10.16
(0.400)

2.62 (0.103)

| — 3.51 (0.138)

3.175 (0.125) min

22.86 (.900)

I__(o .100) _.”__(o 018)
“l ﬁ]

20 Pin Vertical-in-Line (VIL) (V' Package)

25.40 (1.000)

< >
10.16
(0.400) 10.92
{0.430)
TTTTTTTY R
{0.125) min
46
0.018) "|_|‘('2'ﬁo.100)" 054 —J—lq—
54 (0.100)
22.86 (0.900)
24 Pin Vertical-in-Line (VIL™) ('VX' Package) Pin Definition

30.48 (1.200)

ke Din 1 G D 24 GND
WE 2 d 23 Dout
RAS 3 d 5 22 CAS
A10 4 O O 21 A9
A0 § O D 20 NC
: : NC 6 O 0 19 NC
NC 7 9 0 18 NC
TTUTTTTTTY u X139 BB o
Al 9 o D 16 A7
= =)
[Fesh ) e k2 kY PE o
q -]
v 27.94 (1.100) Ve 12 13 A

10
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20 Pin Ceramic Flatpack ("G’ Package)

Pin #1 index—

127
0.050)

10.92 (0.430)
18.03 (0.710) typ.

e
ey

l 7.62 (0.300) min 10.41(0.410) 7.62 (0.300) min |

Ius max
(0.085)
| | | EY)

7.62 (0.300) (6};305) (0.035)

20 Pad Ceramic Leadless Chip Carrler ('W* Package)

.

0.600 Red.(15.24)

20 Pin Ceramic Leaded CSOJ ('J' Package)

> 0.700 {17.79] >

e —
MNe. A
0.600 Rel.(15.24) 094)
0.200 Ref.
gy [oEm] e

11
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Ordering Information

MDM14001WMB-80

| L Speed
Temp. range/screening

Package

80,100,120 ns

Blank = Commercial Temp.

| = Industrial Temp.

M = Military Temp.

MB = Processed to MIL-STD-883 Method
5004, non-compliant.

= 20 Pin 400 mil DIP

= 20 Pin 100 mil Vertical-in-Line
= 24 Pin 100 mil Vertical-in-Line
= 20 Pin Ceramic Flatpack

= 20 Pad Ceramic LCC

= 20 Pin Ceramic SOJ

cEOg<X

Note: For more information regarding screening flows contact Mosaic Semiconductor Inc. for a ‘Screening Flow

Applications Note.’

molaic

Mosaic
Semiconductor

Thg policy of the company is one of continuous development and while the information presented in this data sheet is nc.
believed to be accurate, no liability is assumed far any data contained within. The company reserves the right to make

changes without notice at any time.
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7420 Carroll Road
San Diego, CA 92121
Tel: {619) 271 4565
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